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ingredient in the controlled substance marijuana.
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A7 B8y nt heti ¢ dronabinol has been utilized as a
pharnaceutlcally active ingredient, and cannabi s-based
nmedi ci nes using botanical sources of cannibis rather
than synthetic THEAeKGIROENDKOIPWHE INVERFIGN . [ 0004]
Currently, dronabinol 1s comrercrally available in the
U S. as a solution in a soft gelatin capsul e under
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patients with certain disease conditions. Dronabinol has been approved by the

Food and Drug Administration (FDA) for the control of nausea and vomiting
associated with chemotherapy and, more recently, for appetite stimulation of
AIDS patients suffering from wasting syndrome. Synthetic dronabinol has been
utilized as a pharmaceutically active ingredient, and cannabis-based medicines
using botanical sources of cannibis rather than synthetic THC are also known in

the art,

[0004]  Currently, dronabinol is commercially available in the U.S. as a

solution in a soft gelatin capsule under the tradename Marinol® from Unimed



with AIDS and 2) nausea and vomting associated with
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Calvarese, B., Olsen, J. L. and Lidgek, J. W. (1977) Bronchial effects of
aerosolized D9THC in healthy and asthmatic subjects. Amer. Rev. of Resp.
Disease. 115:57-65; Williams, S. J., Hartley, J. P. R. and Graham, J. D. P. (1976)
Bronchodilator effect of DITHC administered by aerosol to asthmatic patients.
Thorax. 31:720-723. Moreover, CFC propellants have since been banned so that

such a formulation is now useless.



said to be stable. The propellant is present in the

range of approximately 78 to 100% by wei ght, and nore
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approximately 85 to 100% by wei ght. An organi c sol vent

such as ethanol can be wused to assist in solubilizing

the dronabinol in the propellant but is stated that it
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di ssolved in water; the dissolved cannabi noid conmpound
and the dissolved sugar(s) are m xed; and the m xture
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stabilized which comprises such a compound and a glass of a sugar, a sugar
alcohol, a mixture of sugars or a mixture of sugars alcohols. The natural
cannabinoid compound is dissolved in an organic solvent that is soluble in water
and the sugar, sugar alcohol, mixture of sugars or mixture of sugar alcohols is
dissolved in water; the dissolved cannabinoid compound and the dissolved
sugar(s) are mixed; and the mixture is then dried by freeze drying, spray drying,

vacuum drying, or super critical drying.



vomting in patients receiving cancer chenotherapy.
Additionally, U S. Patent No. 6,703,418 describes a
woredoboeb1of treating a patient with synptomati cpdd/VsS2005/044375
infection to stinulate weight gain in the patient,
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dronabinol Iin a capsule has not been achieved.
OBJECTS AND SUMVARY OF THE I NVENTION [0013] It is an
obj emy rf trhendbifs Biklbeb R hi SNarfiem P irel@ve nfugedand
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tlexgtggﬁ'él]rmdc&gicél cBm U§1ﬁ$ﬂon@%1ﬁg Hroﬂgblh&Gin an amount
|nvent|on t rovide a roomtenperature stab
f or wuffiatentio ceﬁsean@ra;maaebmmgilt sfibh patisndr onabi nol whi ch
is readily available for absorption in any part of
the gastrointestinal tract of manmmals, e.g., human
subjlemnes oqu:satté dhafghe \[vb)@bﬁﬂlinbdl aboye andf alsethere, toljatec rogih
t he |nve a r-gomt r.at,u
For TRy Bi<-Dfhean ford SR IRE SR Lo B AL o,
i's hq&n@ﬂmeﬁwSmamdeWhErnndynan1calIy stable. 4 WD
2006/ 063109 PCT/ US2005/ 044375 [0017] It is a further
object of the invention to provide a roomtenperature
st abl e cannaQBIBCTSIANISUMMAR Y WFRUCHE IXVENTION! d
filled hard gelatin technology. [0018] It is a
further object of the invention to provide a
stabilized cannabinoid formulation where the

cannggispoi dy issan%ﬁktadfﬂ%réd@nﬁnwnﬂ@malﬂrdnﬁde ARSI B Etlre

as an oil. is a further object of the
i nveteblegsnn HEWb%P@éméW§{ablllzed cannabi noi d

formulated in a lipophilic mediumsuch as an oil which

has no inclusions or additives responsible for the
i nst{eMid] i t yIt isfanothemablisichef] the prevenkinfiesgion {hprpride a 19qRD20]

I n %é%ﬁ;gerr%ﬁ{% s?ab\fg {Ionnﬁlg%ﬁ%f Q%n%h@{d sl 8 Gl chaBiRb (delta-9

tetrahydrocannabmol) whlch is orally administrable to mammals.

[0015] It is a further 6bject of the invention to provide a room temperature
stable formulation of a cannabinoid such as dronabinol which is readily available
for absorption in any part of the gastrointestinal tract of mammals, e.g., human

subjects or patients.

[0016] It is a further object of the invention to provide a room temperature
stable formulation of a cannabinoid such as dronabinol which is homogeneous and

thermodynamically stable.



invention is directed in part to a roomtenperature

stabl e cannabi noid formulation conprising a hard
w@edoabénocapsul e contai ni ng therapeutically efPEDUS2085/044375

anount of a pharmaceutically acceptabl e cannabi noid

in an oil-based carrier. [0021] The invention is

further directed to a cannabi noid dosage form
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conprising a therapeutically effective anount of a
canmgdivAoiueh e @ik sed in an oil -based carrier
contained in a unit dose enclosure, said unit dose

encl osure conposed of one or nore materials which do
not [QMALt Tuik e Murtheeolesi nEE Horrtiasrto aravisyasisbiiveht i al
per f [ he
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degradation. 5 WO 2006/ 063109 PCT/ US2005/ 044375
[OO£§T "rhe invention is further directed in part to a
formul ati on of a therapeutlcally ef fective anmount of
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e Pape A SRTL P OCe Sibting toBrgicRl s ifvempunt of
di spassRetutifal Bricedptabocathbidid ihah ofldatedicaeidr.i n uni t
dosage form selected froma hard gelatin capsule, a
cellulosic capsule, a starch capsule, and a

non [@()'P.'l["’atl TR $RLAntioris @t @ictefl kd MtdnABThdI@dosage form,
COMpPOSi [0025] The invention is further dlrected
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techno ogy to obtain a dosage form [0026]

i nvenalatioeapsye tagapidating |t1reen@<@ae ofithgeanpabivpidanthe pil-based

oral dasage form of a cannabinoid, conprising a

t herapeutically effective anpbunt of a cannabi noi d

dispersed in an oil-based carrier and encapsul at ed
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contaln ng ‘an efrective anoun stabrlizer
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for ré‘éir'n% fnglj& dlsprersgé in an oslt baSedGarrier contained in a unit dose enclosure,
said unit dose enclosure composed of one or more materials which do not react
with the cannabinoid or allow substantial permeation of oxygen and which
effectively seals the cannabinoid from moisture, such that the cannabinoid in the

formulation is protected against unacceptable degradation.



year. [0027] In further preferred enbodi nents of the
i nvention where the fornulation contains dronabino
w@soobhes1ecti ve i ngredi ent, the dosage form copPCHUSIONE044375
ingredients at a |l evel selected fromthe follow ng
dur i jts.clainmed .shelf-life..(] . 90%
o 183| 1 aFs TSR PRGE dishBLi ek PR ornERRich oBR
t harhepdpouticaRfefiatinadmaoi pf 4n dricjpsnlated ganmabieoid thd meads dort
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[ 0088piliine theralralingidat or r ed enbodi ment's, the present
i nvention provides a cannabinoid fornulation (e.g.,
dronabi nol) that i|s stable. at all conditions, -
r ef 1904} at dhe e R Paé&taﬁé%a%’g@%t?rab@%e form
60%,RitcandMbifdid 6QMpREhg a nlituRtdTakhatpetlcally Bffeivt ainbunt of a

preferred enpodi nents, the stabilized cannali no
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the cannabinoid fornulations of the invention may
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enbodi nents, the invention is directed to a

stabilized oral dosage form of dronabinol, conprising

f r oqueteput 1heQhvertior io furtlenditecRd impartitoarstbilized oral dosage form
di spersed jn sesane oil, the concentration of .
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can¥&¥i noi d di spersed in an oil-based carrier into a
unit dosage formsuitable for oral adm nistration,

said unit dosage form consisting of a materi al

sel 09234 f rlorfishen piefprige embpdiments §fithe invantios Where e ¢
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than about 2% cannabinol; (iii) not greater than about 2% delta-8-THC; and any

combination of the foregoing.

[0028] In certain preferred embodiments, the present invention provides a
cannabinoid formulation (e.g., dronabinol) that is stable at all conditions —
refrigerated, cool and room temperature (2-8°C, 25° C/ 60% RH, 30° C/ 60% RH).
In other words, in certain preferred embodiments, the stabilized cannabinoid
formulations may be stored at ambient temperature and humidity, or in a

refrigerator, by the patient.



conprising encapsulating a therapeutically effective

anount of the cannabinoid in a pharmaceutically
w@emepsatd e oi | - based carrier containing an efPEDUS2085/044375

amount of one or nore anti-oxidants. [00331

The.invention is further directed in part to a nethod

for stabilizing a dosage form containing a
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I'n certai'n preferr
enbodi rrent S, the f or rrul ation contains at |east about
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exposu Ion 10 storage condi
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40C/75%re|at|ve mdlty (RH) for 6 nonths; (v)
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[0033] The invention is further directed in part to a method for stabilizing a
dosage form containing a cannabinoid as the active pharmaceutical ingredient,
comprising encapsulating a therapeutically effective amount of the cannabinoid in
a pharmaceutically acceptable oil-based carrier containing an amount of one or

more organic bases that is effective to stabilize the cannabinoid.



and (vii) any conbination thereof [0037] In certain
enbodi nents, fornul ations and nethods of the invention
w@emeietaod or the active pharmaceuti cal cannabiPOI/U4S2005/044375

ingredient remaining within about 90 to about 110

percent of its original anDunt i ncl uded in the dosage

f or 8034y  dtheinvaritongs {pather direpgd jy partdp 3 Frethod for prgpafing a

abo %bl%zy&ﬁi's%quﬁﬂon%ﬂﬂé 864ri4h8inoid hOA3 8dtive Pha@iabaiital

preferred enbodi nents, formnul ations of the invention

ar e ingmsiapgcaBOlEngnd ther nodynam cally stable. 8 WO
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canirRaE BB 5 Bhose skilled in the art. [ 0040]

The invention is further directed in part to a nethod

for stabilizin . contlnln

canﬁ‘i{ﬁgﬁoi thﬁél%tﬁ%éondﬁ fq“ggr {i ﬂé‘b%aﬁ& 085‘?&’%? ﬁgff’re%re%a”flg a
C OMBfabSizEd RREAPRULcRtdiNigg 8 cﬁt’ﬁh@lﬁlﬁ@& d§ the abtiv)e pﬁﬁlfrméutmﬂ
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Gl ek SSOPBSNg e 4 S e greoe Wik agred
COMREHSLR obfdin PHdwAbASRcktGaS dnbhsulatiny L@iahiddy Bf the mlxture
enmbodi nents, the oil -based carrier further
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ant ip % i\Aam BasePE@RRbiBion BARSRed HonP8f RoredRat&®dls WREH db not

nore spécifically herein). 10041] In certain
enmberschiwith the capnabispid.op alkesy sebsteptia permsaion ofjoxy gnepd which

sel %ﬁ%&@ely{&ag}h%ﬁm%ﬁp@ fﬁo@gﬁlbﬁguwg of al nond oil;

babassu ol orage ol ckcurrant seed oil;
canola oil; castor oil; coconut oil; corn oil;

cot t[mFed Hi denalﬁ\bﬁmér&g eR{bolIRES., th@fdrmugtlapecm@h a@lehst
groundnut oi | seed oil; olive aqjl;

a
pal #bRESAM w/%?ﬂthe Caa%mtm%w undegzaged dorp afier ¢ expga*frf Pidier

Oi | ifoARIAR 1O ktl)pages&ﬁﬁiﬁohé éé?ercteﬁ'ﬁlom tﬁ@!&ﬁﬁ@o&ls'tmg of (i) 2 8°C,
sunflower oil; hydrogenated castor orl enat ed

coc §iLAS° 6/40% Fﬁ}@f\’@) b@m&lﬁé ERHpEr fmsinths; (ﬂﬂ@&poﬁ&%ﬁ Kelgtive
soy BeaM; a(hH% EM%GR&WE €fe1é/ %ttél%eratﬁ}le land H&’rﬂfdﬁ? sl of

cottonse cast or arti al hy rogena
s oy HORE/76%4 relaivyhusiflity @@)&er @monﬁlﬁsl(@a@éw@ﬁﬂéem@qr%?@ér yl

trl t
(i 8;"81 é%{ér%oogég% Yo WJ@/ liveél{ @F}F% r?earll%pgwflﬁFg ))/Ifor two years;
trl cahéa\tlf),an:gbgmlamayﬂontherdofnol eate; glyceryl
trilinolenate; glyceryl tricaprylate/caprate,;

gl yceryl tricaprylate/caprate/laurate; glyceryl

tri qmmyl atIe/cemM aheddimeras, fatmjatighsyand mydthods of the invention
tric ac?wge f%r '816 active p&xgrlmsatcgu glt hna%mo}'cli 1ngrec91ent remaining within

about 90 to about 110 percent of its original amount included in the dosage form

for at least 1 year, and preferably at least about 2 years after manufacture.

[0038] In certain preferred embodiments, formulations of the invention are

homogeneous and thermodynamically stable.



pol ygl ycol i zed gl ycerides; linoleic glycerides;
caprylic/capric glycerides; nodified triglycerides;

wo eacénoat ed triglycerides; and m xtures thereof/us2005/044375
[0042] In certain enbodi nents, the oil-based carrier
Is selected fromthe group consisting of soybean oil
olive oil, cotton seed oil, peanut oil, sesane oil
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certain preferred enbodi nents, the . 9 WO 2006/06%&09
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contah i@ iis RhdWEto tN&se RMED 1@ ar@n anti - oxi dant
sel ected fromthe group consisting of sesam n,

sesanol, sesanolin, lecithin and any conbi nati on of

t he egoj j: f t, i
(g P 2Oy RO ek BRI BEER'e iR fir sabilfing o
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(A RSB P, Pceriply okl e - SR Bhter

ef f eptrpyieesai® vinho@fstabilizers dashe canmabétiold @rg, amirotidants, organic
i ncl.uded to _provigde a har tically acceptable

vi scbé‘éfist?f'%oﬁff‘%sét g’éﬁ‘?ﬁ%"d? W%@Eﬁﬁ@@ed in the oil-

based carrier. Such viscosity nodifiers my be, e.g.,
Aerosil (si)icon dioxjde); . cetostearyl alcohol; cetyl

al cdRtLl stlagpygin gmgefh@p%ts,(t%q Plctras rg1sa XYE‘ilqeesefegted
39/ Gilom tHeRkdifpicomsidak Of alndhY 6B Y basREGHE MRt Ae OEWTRKEUrRInt seed
888 ATO); glyceryl palmtostearate (Precirol ATO05);

Sof t9ik aanomy casier Pl sepsonud il; ogyy qil; saitongsagl oilsgyening prmrose

649; iR Bhpedtbdbil! gﬁﬁmgﬁlﬁ o8 %hustdr§ Qda il TR el iy ?&ﬂﬁ’li RApd1H kernel
further directed to a dosage formwherein the )
canrrib peroieoil; sapgseed ali sadlovgnell sereme pdi shednliver pil; soybean oil;
una l.8. ' S 1l

dooauiy 08 o Rl Rlor PR b B 0hens LR s Bphified
gr eatabn oilhgdrogenaiaiesioybeas oil chydenigyrhtesceegetable ndi hydp@mac)d,

gr eat 9 nahij. ) . &Y
b AP R AR e SEARRREL AN diony
| n adcapaoate; ghyeérgl riegbryatoogly coent tricapiaty, glycérgl tsiiadecdnozter
conpri se n __organi ¢ .base, the dasage form - )
o &8 1P AT 05T Ay A TRA G- SOReBT ielgrate
bas elyqeryd trivapiylaye/dapein; glyoer] Hlcoyldteishmratetaumite pilyc2id
org acplégpr}qgtggéprgcg/ linoleate; glyceryl tricaprylate/caprate/stearate; saturated
polyglycolized glycerides; linoleic glycerides; caprylic/capric glycerides;

modified triglycerides; fractionated triglycerides; and mixtures thereof.

[0042] In certain embodiments, the oil-based carrier is selected from the group
consisting of soybean oil, olive oil, cotton seed oil, peanut oil, sesame oil, castor

oil, and mixtures of any of the foregoing. In certain preferred embodiments, the



weight. In certain preferred enbodi nents, the organic
base is selected fromthe group consisting of
w@tdwanadieai ne, mnet hanol am ne, negl um ne, and aPEI/US2005/044375
conbi nation of the foregoing. 10 WO 2006/ 063109
PCT/ US20Q5/ 044375 47 ert re
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about 8. 25% anti - oxi dant, by weight. In other
gﬁMBF nlt $n vhiefieerhineliadits wigexdial &retoﬂi—lmsdid @ o isscsame oil, the
aC| almtate, i
Fr ofraBB il 050568 ¢ ABLRO T AR S IEP e APy PP g o
aboybn @iy dfeckamiabREmat, s%dmbhﬂﬁb@fhﬁn arld0d 8&>mﬂ'hﬁlon of the

anti-oxidant included in . the for tions ‘S%

i nvdpreeeing (gither afrgady psssepfdn te I(‘é‘tf’lugg ‘SPS‘WP’Q oa or aqglzd {9
hydr, gﬁﬁédgﬁnﬁo&p (BHA), butyl hydroxyl toluene (BHT),
pr0|53 gallate, lecithin, Vitam n E tocopherol,

sesam n, sesamol, sesanolin, al pha tocopherol,

as ¢ 366’442 d Ia% gerta@t?@f@ﬁ&&ﬁheﬁ? Itﬁpotll%aged JaHiB ka§ c@xﬁbx‘i’se aRfniC

um ascor bate an sodi um net abi sul p Ite,
d| SGd]ldjhp(EﬁlTlAmmdﬂ sedestadifroat the gepup forsisying pf argehis oil

£ Or 800t BB lorloR (PEAd Ig,hgarﬁoaserea%ﬁ (SRRL): BEA! Si

t he osage rises
aboyBoflis®5%6); coteandil QUkoRHITAbInTGItain SmleﬁrélOémeyltSf Fom

abou 0/to bout 50°/c n r abl

abo L?&feiuvg Pyt 038 JESC8YY SR a%l%k Be 1ud'ggfo§%8\y1§é‘ £ Y

gr efphamitcsuticalonacaéatile ﬁs&ﬁﬁ)t to tlaeb@unabwﬁ&/ohsmém thebd-
y weig

di t
o toogeslieer B sy SR mET RS St S SRR fondds:
iggsgé{cﬁtef}&lt&fl&fhab Ié:ytfypﬂmmlb @fé?@/aaﬂ/mhab Q}bﬂucﬁ’é%%/t)/ o @dmm 39/01;
% gelatin an rom a 9 % wat er
nei GHRISSE O] S tRURAR brrpsiol SHENL ) a PER B L tte

dosa{@?ecfr&rm()&‘}” S'b'i'tﬁaidﬁb@@oﬁls@@m K6&iSar03T8; SuftifmIea9; and
addi ti onal therapeuti cal | y active agents. Non-limting

exarfpixsesdheredfch addi ti onal therapeutically active
agents include a narcotic analgesic, a non-narcotic
anal gesic, an anti-enetic, a steroid, and m xtures of

any [0845]t heThegneagtipmis. futisn §ipgetadiio @ dpsage ForBSERIMERt s

f or “&éhﬁ&bhr%%fh%s afongll;iﬁol' a0l QE{S 3 Infil ﬁ’rgi%cécp%teh@\fels of dronabmol
harnmaceuti cal accep e exclplents. Non- | ng

ex angeigeslars$ msthmﬁosagﬁamm@@tﬁdl from thy SHUPePnHBing Of greatel’ than

excl ﬁA) %nlt(a-S éepr%lky%gocaﬁl%lbﬂl%! JﬂSzI?ers, grga{terstﬁéndﬁ‘: %ﬂﬁgh&qtﬁm,

greater than 2% cannabidiol (CBD), and any combination thereof.

[0046]  In certain preferred embodiments where the stabilizer comprises an
organic base, the dosage form may comprise from about 0.001% w/w to about 5%
organic base, preferably from about 0.007% w/w to about 2% organic base, by
weight. In certain preferred embodiments, the organic base is selected from the
group consisting of ethanolamine, methanolamine, meglumine, and any

combination of the foregoing.
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enmul sifiers, absorption enhancers, a surfactants, etc.

11 WD 2006/ 063109 PCT/ US2005/ 044375 [0053] In certain
weeebesied enbodi nents, the cannabi noid for mul B¢T/OS®05/044375

i ncl ude dronabi nol as the active pharnaceuti cal
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dr onabi nol [1005 1 The t rm " phar maceut i

I
acc &vArs Brederabls fremaaboig - ¥ o ahavids alBrO%lﬁaéﬂ bf//wahf in

as R RBodiRalts Fhdrefitd MulAidahNIL e RHE a&lﬁ 6Salmitate, it may
pharmaceutical carrier, _excipi ent) i's
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dos 886 0F19 tolabSut:1 % bYSvedFPUNt of the conpound in an
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not cause any undesirable effects to the fornulation
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pr € el enel tl on g{lg? 601%198%/ armefltl %qocgﬁoﬁgrgpgﬁs%mmb%es%ol,

con I on ng en‘pe’ra ure an
c 75%an’rodah,ailph‘a$odmpmrdlg aspOI(le-tl)zldf axcoiby b Hiate, fmnzdlocamd malic

CnageRgreih E6oEaRand ilpE el el dnrved & gpd

weeksmbiratiehs oFf ap) (ﬁuhm@rdgbmgdosage forms of the pr esent
invention in storage at room tenperature (25 C) under
anbient relative humdity conditions for two years.

[ 0056d497he 1a Iaémepreft@@a eﬁh@bdlﬂeﬁg aﬁeedds@geaanwmqme@hb@
extent" and the term " e" as it applies tq t

canFaBPHeRs domAbRl hY3% Hsabeflt %%cqnﬁ%?ﬂlﬁi dﬁefprgblwéram abpefr

PUr PRS0 Moutl 3886 ERYEEIRIO)] rlmsre pfERAbIY Bsdhut 1. B, th @JRERL | ON
contains at | east about w' w, ‘and preferabl at

| easenughigid, gomoit We&ralﬂh 80@@%&&%&@0% Ui égma'ae@nd by
for @%ﬁ_er exposure of the fornulation to storage
conditTons selected fromthe group consisting of (i)
2- 8C, (ii) 25 U 60%relative humdity (RH) for 6

t heo
ront 0301 oy SRR, PR MY e L
rm ntgektin (cwgsule,l the edtpevle prefigyella tentanscivoml aboum 88% & alﬁﬁd (oS

K [ t f t | t
2 oo bk P SSRGS bR [0 oLt o5
and (vii) any conbination thereof. In preferred

t h t .d de to

oo b e B Bis 0B P58k U5 e

phard@mpasasloﬁabﬂ nor@ aadifibm therapanicali avoivel agemgr sldh-ginditing
(e.g ained wthin the, e form

o bl 112%@%@3&1@%&%@ 164y g g & pareotc

I Ni tana@llpesidl  non-narcotic analgesic, an anti-emetic, a steroid, and mixtures of any

of the foregoing.

[0052] In certain embodiments, formulations of the invention include further
pharmaceutically acceptable excipients. Non-limiting examples of such
pharmaceutically acceptable excipients include solubilizers for said cannabinoid,

emulsifiers, absorption enhancers, a surfactants, etc.
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WO 2006/ 063109 PCT/ US2005/ 044375 (i ncor por at ed)

anount during the desired (e.g., labeled) shelf-life
woboobhes1oosage fonn (e.g., a mninmum of 2 yearBCHUS®DS/044375

the date of manufacture of the dosage form. [0057]

For purposes of the invention, the terns "di spersed”

as it is used to describe the presence of the

cann@gssnoi dn icértalhhﬁreﬁi’rbd baseiimess, theranndbimoidefrrbulations
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par tahx%lhﬂlnm&h gisout afa migh@seiun20 fﬂ@ Ilmethé:&mbabmrrm}sdthe s
partially or conpletely in soli ticulate form
therf@'?’fﬂllat‘[%%)%@]“d‘itngﬁhﬁ%agéggB’f %Pﬁ@r 0 g ﬁP?bé‘i?l t he
term "unaccept abl e degradati on” neans degradati on of

the cannabinoid within the dosage formto an extent
mhich wi |l cause the dosage formto have cannabi noid

in g e tcf:rﬁf 'wgarﬂlacéﬁtll:ﬁg/ealccep@iﬁeg i@ ahbe i Eﬁ@@&e@ B e

ran ort rein or which cause t
f or rmNeatwm mezoinigribit a dertiodamagedisndcde ghasmageutcah garrier,

level &p%\/é\ﬁb ?{}10‘%1%?0 ; {1 E%m&e@ﬁg’dlé {ned ord? %5&@9 form, i.e.,

and/0 caus fornu ation to not nmeet It
| abehe shaintroftbe cahiuhd inl anfogallyl adngeistersil norppasttion os dosage

ool T o1 PSR, AR LB

for two-year expiration dating. BRIEF DESCRIPTION OF

THE E 1 h i

f or i on S%ngis%ﬁgwpk}%\%%rbgﬁlgﬁ?th el% (elgg% érggzéﬁg&rglia]bﬁlty

af t efeteshRBA@H bl Placinghewldeles f@insTh the. présOii6iienfrorgurder 2
ram of . a fornul ation

is a chro f 3.03% wl w o 0
ir odEEIHY Siprhes Bunliions | O HIeR sembrdiive 308 By nidibasdqe o7
af t %laﬁie‘lﬁﬁﬂ&l )tm Weieks and/obflfcing EddgdErms of the
DESCRI PTI ON Hﬂk It h s been reported &hg ﬁg cause

| i popeReny iBveaE AR BRASHS e\(a& glempergie snditigpg, fof i Weeks:
hi ghjpw/op Bfaé'ﬁ?l% Ehel dasaggle Y685 of the SR iIHRATRIUR dordgt gt @bﬁ

into the shell a soft gelatln capsu

i nduempggatures@ iy ng apnkyiers Fefaging hemidity condf%l&?or bypears.

relatively |arge anount of glycerol present in soft
gelatin has been reported to lead 13 WD 2006/ 063109
PCT/ 0835005/ D@7 se “d@s hetclegradet® anampsegpiable extendf andfe term

g el at %8[75?§{t %]?‘51% Eéb(;l?cqg fcﬁfnuﬂ%(()ns oF AR n éﬂﬁ&pls%eant for

nown t onabln readi |
d e g r polEses af thfammaimcn 01 m@mdhat tlerfiorbilatian| containg pideast about 80%

Presghe ) Gnd prefD %gy i léast a%hﬂ@O%/v}g%é carﬁ%b?ﬁ)dld M\%dlﬁ:&ﬁ&%
form after exposure of the formulation to storage conditions selected from the
group consisting of (i) 2-8°C, (ii) 25° C/60% relative humidity (RH) for 6 months;
(iii) 30° C/60% relative humidity (RH) for 6 months; (iv) 40° C/75% relative
humidity (RH) for 6 months; (v) elevated temperature conditions of 55° C for two
weeks; (vi) room temperature (25° C) for at least one year (and preferably at least
about two years); and (vii) any combination thereof. In preferred embodiments,
the phrase “does not degrade to an unacceptable extent” means that the active
pharmaceutically acceptable cannabinoid ingredient (e.g., dronabinol) contained

within the dosage form is maintained preferably between 90 — 110% of its initial
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amount of glycerol in soft gelatin has been reported

to lead to increased sensitivity of fornmulation to
whemb/oeandd hum dity (Bauer, 1983). Dronabi nol hesr/bs®ns44375

reported to rapidly degrade to
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that the . manpyf.actpurin r.ocess, of . soft latin .
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gDi S\big_rceusamki’el @sygﬁbﬁﬂ% to&?ﬂé tdnn¥Endia OB fi&‘égé fok® at a levelqu
ronabipo]. In the ar el atin capsul e process, the.

c apsWSéJéi tEe iﬁcsvtﬂ‘g\s F%ﬂg%ﬁssbf%gﬁ gerﬁlﬁ‘p?ﬂ @ yhishsayse thormaylation

i Nt enchrk atRbmbidicsARMmY £ IRERGATE dxbiRd BRCARIMIsApEDied

and filling of drug formulation take place

si mhercinepd/er gyhicl-rﬁ@ls?,ﬁqe dermudation fr roiimegfits label claim for shelf
gel ajft NnRleAfih|prd&8dd enfRitneiis, ThB Barnhbihdifl GorifuR@BnSond e
around 50% the equilibriumnoisture level only being
r eacReation predeeyagdyiabile sppsthe FD Bridages lontvia-yeas expitatipns
concgiiyabl e that during this nost critical period

m gration and degradati on of noisture sensitive drugs
i ke dronabinol, which are readily soluble in

gl ycerol ca ﬁﬁQ@Gﬁﬂ%ﬁ pr oduct
(Mar i no] , mr#—@ﬁjbma i i Soi |
encapsul ated in soft gelatin capsules) contains- a

si gnhfdgant.amynt of gl.ycerol. in the so lati .
ahanposgha" BB IL e BraM G pcim PR Sl 1 40 Bongpine
t he ips@smabil aftvresndragefoi o waekeateit Cy be an unstabl e
drug product. [0063] The instability of prior art
dronabi nol fornul ati ons has been overconme by virtue
(1) orov doso s o 20061 063100 BT Leo005! 04437s < o bl
i) .provide )

et Hbgsamp gl ﬁ@km\fﬁ\% ?%&W@ﬁ%ﬂn aftsrsorpge &oretie Werks 4t S dn
of glycerin fromthe capsul e shell of dronabi nol

formul ations, e.g., via the encapsul ation of the
DETAILED DESCRIPTION

[0061] It has been reported that because lipophilic compounds (e.g., such as
dronabinol) are highly soluble in glycerol, these compounds migrate into the shell
of a soft gelatin capsule, thus inducing instability (Armstrong et al., 1984). The

relatively large amount of glycerol present in soft gelatin has been reported to lead
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dronabi nol fornulation into hard gel atin capsul es;

(ii) significantly reduces the possibility of the
waleopaksion! formul ati on bei ng exposed to nDI StRCBUS2005/044375

during storage; (iii) provi des net hods and

- formul at i ons whi ¢ch cI ud i.- oxi dan ef
anotmineregsgd §€W§@‘%Wtyi ilie;gegﬁilai? ?\itOSFy%P&‘?i?C{ ﬁéald%:‘ggéy
Of 5#%9@'5)0 NERIaRE knoviTthb{ Broh&biHe) Ir@ﬁiip&bgsadehtotdaanabmi zgld

formil ation has a shelf-life ﬂég t
yeapwmaiéldw} inghepicwase ?@Xﬁéed‘sa\%lﬁo"g%‘? P ti%aﬁ’s %i‘r@ﬁ

i ncl, atirPHs BES repdte@ i REd foVificrearpdisthsitivity
to Si;iggnt%&gg%ﬁgi%gffgg% noS in rte eef or nul ati on from

deg pﬁﬂmﬂukahomt@dhattahéhumémg Bauepd 98Dy Rionatinghap been geported

shel f - I eat
of (c? §apl dfl}? de%}ad%tto At te{réﬁgdlyoﬁ(é}l{%gm& wheﬁ 'é)( %I@?Ejo ugenl on

cer t(Miechosihzm 1688 Bfoniahlinsl is plse b¢ljeved ﬁoéwl‘ﬂ)‘b’ dograde W
speci fi C(?Ié) %ﬁ}sidnytcﬁ hggh(}ﬁ&pch{é@ondlﬁgr% &lbddis dijtetd1® Ahdjor

wi | [RPB e present invéntion s
applcbmpbieat inahd thlshdhthaﬁcopipalsmmﬁlg@bﬁn yanstiee P4pI®

cannabl noi ds.

e Tt €M B et g i gd e B RRRON o B e of
and sofd @siaﬂa&ap@ﬂhs dﬂyctewahmakesumaippwmneatiy RoYed tlimiOﬁigel@am
be obt ai ned Eﬁ/ ?t |2§%| on of natural cannabi noids
and c@psuleshgl e natural cannabinoids. In

ot her words, the cannabi noid used in the fornul ati ons

of the invention may be natura sem ntheti c..
syntlA@a2l c. Ahderponstiest RGP eﬂéxainﬁ’&eisui’éléatbuhotl thlgl?)g ee
f or Mns@ble id the pRBerdc® Bf%l?éerﬁ $ifact, addendd@bichiciidithid appersiad t
of an ester; an am de; an enanti

t autazamples, @Vprrmﬁmgi Oféh%@ﬁlvv H’igi“&‘@“b‘i‘m%?%mé’& issli)ﬁén?"aﬁeéhaflat‘on
of thewd {}v@?l&% 559 YR &xPBseddb E¥AIRRAN qhMBIfTEY ¢ i1 RS

(for exanple, enantioners and diast er eoi soner s% bot h
i N pO082%6pr Imvagwof the knvindrapesties of sofhigrlaty alas L 1s believed

m Xttﬁg e m%h%ctifir §$§cg:e;m sb R bOhtiF@PARRIRA Dntribiteab ﬁl@

erivatives that are {)r oduced f
an otd@radamnmnfumdstmﬁ and g&b/iscael sepsitinstcampoungs fikgdronabinol. 'In'the

r epl ac$ gPl%t}n cap% ep prgce’s S; t gél}lé‘l EFﬁ)PJ] faﬂﬁca%%né"sﬁﬂﬁhed empty

cannabi noi d
as U Bétedshin timofu Igda;tﬁrnapmd@/ puotése the enmisxu@té@ angl fifling of drug

alia, delta-8- tetrah ocann

G | et s A BTGP - TRGARSRIe oo glafypesiczer
canngbish@the fitiaiywidyt gar aromﬁltﬁOI%:)ltlE: equihbltuan enofi e @yy]dqnly
cannabi noti c acid, non- schtro cca

o PR pRITeA Aoyt B PR e N oo S RO B dring
de' t AiBnbRbridday péra %ﬁg’t@bbrﬂﬁid degxhdatmmifnﬂsm sedSitivedrags like

992 rodrugs of 15 WO 9 PCT/ US2005 375
can nzil@iﬂ?em‘il(ds“’}%ag arggqaplily gol éﬂ F?Pa‘ioFV qﬁ? ?

sal t §oAn A QrRIuEXERriRbl, which cons1sts of drug in sesame oil encapsulated in
soft gelatin capsules) contains a significant amount of glycerol in the soft gelatin
shell and is therefore considered by the inventors of the present invention to

inherently be an unstable drug product.

[0063] The instability of prior art dronabinol formulations has been overcome

by virtue of the present invention, which in certain embodiments (i) provides
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cannabi noi ds. An exanple of a suitable prodrug is
THC- hem succi nate. [0065] The term "cannabi noid" is

wo wobheromeant to enconpass natural cannabi noP@BUS2005/044375
nat ural cannabi noi ds that have been purified or

di f th d
st o Pty SeichE el FlspF SRV et or
2005&&2@@3&8@1‘ dﬂ@faeﬂﬁyl fbﬁﬁlﬂdithﬁnﬁ aig,dume emfaps@atme ofthei t s

entiret es

can B Re et TR g 3 8??15“‘?%{‘8#%‘:‘“&“‘[‘5688%‘1% s
cer b@s{slbﬂli’c& %E Ekﬂﬁﬂlflﬁﬂ&l&ﬁﬁnmtog b@fntg th@s@rt esesisture during

i nvention e _active edi en

e e oo LSRR LSRR B
t et LABMAE AFARRAR slas)s!tanuaib?rekfa@mms tHe@Rilatied 6f thegrobabinol

herelrn as) dronabi nol onabi nol

nat it fgrmydation sYoh ghahrece-+he fopmutiendiss 4 helflife g dj least two
ngé SGi ﬁer\){@eslr?etho(imd foraations %léBQ&lﬁdes&gQﬁ@%

pro uced emcally as described in U S
3, 668niRes) in Eifestivbinintsite stabilipgthe dspashierl i @@uf@f@u&atl@n from

thay, %rgdeﬁioh Ghh tﬁz{‘t, ét'% QH?:% fc{n%ﬁ%ﬁ?r?owa b?elp er d1af HeRSwdRAR; or

refrigera I quid when
heataeyicmnblhatgin@f(i)eﬁpmbawr es. Dronabinol is insoluble
in water and typically fornmulated in sesane oil. It

has a pKa of 10.6 and an octanol -water partition
coefdannuinbids 6, 000: 1 at pH 7. Dronabinol is avail able
in natural (extracted from plant) and synthetic
forms. On the other hand, synthetic dronabinol nay be
uti ljeoway anditiseyh Getaimyseitions b2 sp&kﬁcgtmmﬁrosida lslbeicrfg focus

material s ive th n-2- 0

0067 Sroniing it e T Aol PR ek REAgh: fyomon i
enc @Eﬂi’e‘éﬁlem@ﬂié lefukd OF ph@BEIETHCAIY StcpRdIY da@habinoids. For purposes
synthetically derived dronabi noI

t h N
modiof fhegpresarignyastiom fhederat tcaprabiioidh "%zﬂ%ﬁ lgaé%r?‘@ g%t‘%{fﬁﬁ &pd

fromoa. nﬁﬁﬁeﬂ 384V 2B P44 oF Barfn@binSMAWRICE can Bémbtaﬁl%dsﬂy&ieﬁt‘»atlzatlon
Pat ent |ication Publication 2005/ 0171361 her

i nc @fp@w eannalypoidseand wehigheare pnstable likg patugyl 9anna@§elf1§ b‘@@ther
a methigd tl%fcag[?%fb Rl yseWindRd foﬁnglaﬂ_dﬂgoﬁ% %veﬁﬁcﬁﬁ’nﬁ}hﬁ‘e natural,

pl ant” materi y chronmat ography and then
sy ntski-pynghettip, ar syntkstici Ahe fannakinoid mey b inghded odEF forpe or

pr eef?gh%tﬁ)r%] OPJ sapch{ﬂ'{ Ma%ldfdﬁﬁ @!ﬂ I a‘%(égtglptaﬁ' Qllnﬁe an enantlogner an

cannabi noi ds usef present invention may
ac c osyphdrshidtoxrien agrodryg; o cletwmtlae kirroveatiteorgenicd éhe prgsent] ed

ot ndP st T A0t b D bEF wleiBlsc R s B8 G457

c OnSiiastdﬂ&ﬂio&‘nefs) chott in @uredtbum and inatheixive, ifdudjng racemic

S T X AR T

I Nt Qlefi@attvegthat are produced from another compound of similar structure by the
replacement of, e.g., substitution of one atom, molecule or group by another. The
term "cannabinoid", as used in the present invention, includes, inter alia, delta-8-
tetrahydrocannabinol, delta-9-tetrahydrocannabinol, cannabidol, olivetol,
cannabinol, cannabigerol, nabilone, delta-9-tetrahydro cannabinotic acid, the non-
psychotropic cannabinoid 3-dimethylnepty 11 carboxylic acid homologine 8,
delta-8-tetrahydrocannabinol. (J. Med. Chem. 35, 3135, 1992), prodrugs of
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and acidic fractions, which are then further purified
by repeated colum chronat ography and/ or

w@osbericur rent di stribution. Various adsor beneGr/isanes/ 044375
been used in colum chromat ography, especially silica

gel, silicic acid, silicic acid- silver nitrate
f 1 orcpmsiabinoig jag Wi ShRRrBIcE Gty aeasptableistsad fagplexes of
al u %lﬁﬁblﬁblgy ehn Bdnid 6fa sWitable E@Hﬁ@tls ™NI8-hehisabinl 6 and
6, 730, 519 descri be i nprovenents wherein Cannabis
plant material is extracted with a non-polar organic
sol ] L O THRE g, BinSi! {53t AL A bﬁ&mﬁ&n@mlt he
ext act is sub ecte racti ona Istillation under
red lsramablpo@ssnatuml tcannpblo@ldsjtéa@adc been| puifipdoer niodifiad, end
(di g t

or o%& tinétgglsg %en'ilé‘a’ éa?lg%t?récgdss E)a % C}?@ Utﬁ)lfe% gﬁ@g )lzta-t?gtcz%ppfhcatlon
t he Hublmahorr@ﬁOéfQZéGl(]SohmHyunmmrpﬂmt@drw m@frmghyl 1];$rqnt1ret>t 0
fractio urt
t he S5iBBBam it ireBL lisp Beftol it ARREGterRl o1,

t he fractlonal distillation to colum chromat ography.

Addi al | t he 0 uses hi sure. liguid.
onr B0 I rorta e Ry FRedR s P mBrSR Riopy ¢ actve
ext riﬁ’giédlérfc QahhdbenoR]) @Binprigas enrdoablstsemﬁﬁaﬂy oﬂBElhiDQi- of
manuf acture for obtalnlng cann |n0|ﬂs us ‘E

pr edEROYIARABRGINGYL 3l5pdinanR &s AT %%'mﬁi&a gewas %Pbrnﬁ

EI S.DrofedieNis n&&%lly@cZ%ngsélrﬁi AR Ged: é’(ﬁ@oté’cﬂ@oxﬁ Q@fu’ﬂtbfs@ahva L.

sohly, et al.), both hereby |ncorporate

PR TRATR S RIS AT 2 S
i sol 33%'8 984, olf)ronglﬁhcglé}s 8 Il%lﬁ-tyEW E‘USQIQQJ]&! ﬁ’ihﬂ@ bticky BiGhofa oM

Canna |ant material i's describ wher ei n
del ttanlg:ram@ g herdensdpPHetrigeeationp Hﬁwmém fipytaklerlisyid when

o SRR PO P BE e L

supdoamtuldtedimsesamaabli $t hexe plae vE1G-6 and anrDCtahel-VaaiﬁrdJartltlon

or a6 L6y 7c PARMASF «PhabRf ARGl tel fop

Wi t Iplasit)rand gympicdtia forsms| @amlllesothe[r(h@ﬁ@]syﬂthetmeirmbmol may be

referred enbodi ments. the ntio he..
e S ra R TRy PP rReiel vy amgp 2.8
Est andntlia@idnayl (BVDH. THC are described in U S. Pat.

No. 4,933,368 and in U S. Pat. No. 5,389, 375. O her
useful polar esters are the hem -ester of malonic

aci qoegrgl t I'u&maéramdmiaemslstisemﬁér rﬂéaanﬂoréﬁcomliasdmwrmgen
reported, e. U. S, Patent Nos.

5, S@seaTing doftinal yypibetisly giiveq AR, @&rswﬁiﬂ%@y mefided
gro l{ﬁ’o&fnnbr@arﬁﬁé Rlth a hRllecR¥ 3BMRIR fofes MuiBtsbitke for example,

glutamne salt as well as the sodium and potassi um

s aI tWnitgd Staggs Patepidprlicationfablieasion 2RY {434 herghygneqepgrated
‘1‘01%1%?1@%@%5 e%é@sdéggﬁbes 2R1Rd38 gxtl?ayéng @ft§-9-THC acid

|nco por ated herein WO 2006/ 0
PCT/ {982 the plapym 3izHal by c romatography and then synthetlcally converting it to

dronabinol.

Ehe

[0068]  The preparation of pharmaceutically acceptable cannabinoids useful in
the present invention may be accomplished via any procedure known to those

skilled in the art. Generally, in the isolation of THC and other cannabinoid
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reference. These ester conpounds are hydrol yzed in the
bl ood streamreleasing THC to provide a high degree

w®@Roobvervai | abi ity of THC without regard to pedT/es4005/044375

condi tions and anomal ies. [0070] Oral THC is known to
possess .erratic on.fromthe troi nt.esti nal

t r actOPSHYeRE fpa dhe ‘% 2t 5"%“?%%&%@%?#@ HOGHRUE Pt g

I n hﬁﬁi‘byeun{fﬁh@kw bérseRendr hBxne efinet dfQRe Hhnth ﬁ?allaﬁ:uelll@ n&firal

HC, _.and undesirabl e_side effects ro- dr ug
THC ggﬁ%‘h%@?%ﬁ{“ew iPfyereiagn %er@éeﬁe%fwmaé%de@?wn a

SUPP&asbioYrapRsshdAs c&ﬁ%‘?édﬁ%ﬁgdlbtﬂb&ﬁog Vpﬁblﬁsr‘ids&lgéﬂs have been
5,508,037 and 5, 389, 375, both of whi are hereby

i ncob§s8 imedempghrpptagiaphe pspepiat dige aeb s&w agids iligic acid-
pr obliga} nltrEtreei!ldr{BI %f&ﬂw&hé@élﬁxﬂkm' Jﬁ& %&H 'v%@ﬂédoanﬁméﬁ 91Wer

promsef formul at1 on
M gignien). m@w NG 6,36h (emﬁ,,nmw Ao iStinbyement

@K@r@ﬁ%a‘ﬂgablst 15]?11: f‘da[e?lta Ra%Fa ?efdf\»gﬁla rrfo?lrpogl? % C%?.glr% s?lvent to

ther apeutic use o canna I Noi m
Behaproyidd 44 @)traw@ntﬁmmg 9O and Metektesst isRubjBted Erfgetionah,

K. ng .t

fir S@Q@gglg}rg?% iredﬁl Ipre‘tl'_; ure F%%rpwgl u?”%"ﬁ?é@ ?tlong(dlsgl?ate)

cant 'M’“HECH ldgh Cdﬁtﬂf oftldC.. The Praxebpefumther Bemiprises subjecting the
sen

49(1 19 nn li, A .

El sd%ﬁt ct fﬁﬂ‘ i‘e P}%g‘ﬁhte“%ﬁo °§H'6m ébfewg@gmggy PFigfdo Bpetions!

gf | Odh&tlillayioﬁnﬂd shtllrﬁﬂhciﬂalspégﬁﬁlthd’\}b@&e@{ @.ﬂ;prlsest subJectmg the dlstlllate

el t tetr rocannabi ngl on spasticity

st ud Om\}iﬁ‘et‘{ﬁ Cg %aifi’is%l gon't Cl?fﬁ%qm ClﬁogﬁPgrﬁthPﬁ\éﬁﬁ‘ﬁﬁ%ﬂY: theng

Ther @pedst s highplekfdke HARd drdmatd HPLIC) of thehli§fcafbifof

her e E}p/ i ncor. plogr g,t ed %y referﬁgﬁtc%)gﬁly[( i tI—I‘éﬁﬁobt gl ne%l
a

by afty CHEashEOorR &bt Rhat gistegin]. fAnaihep frethpd Of @a@%faqswe & optaming

Wi t rhaﬁﬂalﬁ’ﬂcﬁ&sﬂlsgfuﬁiﬁ'tl% préf3nOih SHAibE indlieh tH@ln'egl%d QEscribed in U.S.
pr ef er abl %[%m C aC| d anhydride i1n the presence o?

4- ank aig PR a8t i bath dmBlselily.iehaladboth herely
Wi t hin@d’rpor‘afeg @? b GerBie nl?lts éHtlrétQ @%Yelﬁ’ %hﬁgthégﬂaﬁo e 1$OMUR of

to those skil in the art
6, oc@lt@,@ste‘(r@ydmmnbml (HHC) fromeGashabig plewtrmaseréa escelsyibed

ref ey, aﬁrﬂ&ﬁ delfE6. Wc%ﬁd afl ’Pféleca?esépirﬁglg%%&\{n%ﬁ V\%cl&%ng the steps of

dron nol to a variety
pr ocedracting th@@mlilalvls)plbm mattm‘ab,mhelaﬂmgatwa-éfﬂi{@ laeidton alumina

Ther ster.ifi by, reactiqon w.th a
car b%!(lg Fupgmgg?’ gl &glﬁabéscﬁx a5 flc%@%%racg%w%%fn@ OEHH%?WS de
in tdmmppn@measfahae ofract with aganiogmyventd aneeletiid el thllda®-THC
in xtuevvltr 51?{ %ganlc am ne such as a nono-
di - W W%f’tmé’ﬂl??ar%? H€, 10072] In certain preferred
enbodl msnt s, the cannabinoid conprises dronabi nol

h e ester (THC 2006/ 063109
P?:'rpl 05 / 1‘3*33;3 preferred emboglments oy\?e invention, the cannabinoid

used in the formulation is esterified. Esterified forms of THC are described in
U.S. Pat. No. 4,933,368 and in U.S. Pat. No. 5,389,375. Other useful polar esters
are the hemi-ester of malonic acid and the alaninate ester of alanine. It has been
reported, e.g., in U.S. Patent Nos. 5,508,051 and 5,389,375, that salts of the
terminal carboxylic acid group of the ester, for example, the N-methy] glutamine
salt as well as the sodium and potassium salts are also useful. The descriptions of
U.S. Pat. Nos. 4,933,368; 5,508,037; and 5,389,375, are incorporated herein by
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Formul ati ons [0073] Cannabi noids in general, and

dronabi nol specifically, are insoluble in water. The
wo goosméatd ons of the present invention theref OPEI/US2005/044375

preferably include one or nore pharnaceutically

accep tabl e sed conpoun

e S Ees e SR R DA L s e i e Bl By f Bl Rfising

enbagia®Prévidd Hkigh tderdrastdibacaimpiisnet THC withoy oegaetbtoatent

a liqujd at roonlﬁenperature In certain other

enb&efdigensend prpmalig. | hased conpound or conpounds are

a sem -solid at roomtenperature. 10074] Such

oi | - based coggounds are readily avajl abl e

comi¥78] al OrgblHE dsknopR Aoppsesss gir at@@h%r%l R mt‘?as ed
co n%ﬁ’é’!%@rﬁe%ﬁ&ll t#é@f—‘ is s@lﬁj&c‘t% fhe Mt gaésr&"fé& Qesultﬁlg inB&iviyuno

oil, Arachis oil bassu

Bl a@l@@ﬂh@h%lmm@@@ui%ﬁlqn of highrlewsds oilf OPB[EHCaP'éﬁ Yrdssirgle side
oi | ol d({h@ 'ﬂg h‘HCQ?éﬂQéL@cnﬁﬁtle (Tﬂi@-@%’j hQsO&eﬁ fé}hfuﬁa@e)d’ ina

Castor oi se vegetabl e tal low oil,
but sepposiGuy: bmmas discrifmdrio &6S. Patent Nesi §.603, 037@31F1f5e’eg9s3é’éd90th

oi | 'of %[@h%ﬁ% her%&tlﬁc%ﬁj%?a%%} %tlefereq}'c%qp sr&gxl t!o'avgdgﬂlg ?Toblem.

speci es ol ose oll apesee
Go l]i’mimunarwchmca-}lemwst@edlscshbw prdnhipefer th[;dp[rmrlathna(b@ktes, R.

seed, O i . 0i n tte .
o D o Lo VE Gfing gentis ERAEEMag ol RS M, T4 Shypassing

Pal nhekfsrgdss efféct fdPdentkdrapmutic uiead pynnsteradgiPharm. Rdipdseed

oi | ce L, f.f I al Se

o 1 Bebiy MDFDiar g 10TE NGEAT 152 Bpgeiitig, bema Vo RV and

St Ib IH1$ a1y, MgktBy@dﬁﬁé m\éﬁlfsit-(phds,efféalfbr thd dheraﬁlamcaeedfhoub l,

Tobacco, seed Qi l, il, in ' uhuba,

Ver woRmeRngic, Paraasel g phentitenats ML 185, vy Brenpeian

f or egoEdY A ANdoRINEV] A, kﬂemeaCetnu@@a&sw tThe @ffb’@t%lf be@$ and

modified tri gl ycer.i des }\l/nt hetl | gI ygtﬁgtlyﬂ‘g and

m xtreftaly adminisegH delar I %can%ﬂ g@ M PR PdgIGHHdY

of i J PMRAL! BRr, JLERA. tplﬂhﬁhaa&dal{aomé&paﬂw 3af10b-a46-441, 1996,
as Carriers for Cannabi noids k00751 In certain

embadiofrmich a3 herehy ineprasttedby refseichi n nay be used as
part or all of the oil-based carrier. Cannabinoids
are dispersible (dissolve) in lecithin. Lecithinis a
coniP@H ] ni XTHE eblgine hpaphiosang caisbe egtetities bypthgssaction of THC

t
) SN 55 430,580 BBk O Sy by i
phodpliel prﬁcﬂenbecnf #mnmﬂﬂé’s‘f@tﬁteﬂ ewudlm #lorgrag in gdmyixture with an

28860? nald X ‘%?9%@@8\5}' W&aﬁ(@OWIQ {.oitﬂose g‘l?lllé/cpn the art. U.S.

phoshateat Ndyd, ead3R3qERohinet 61D)DheretlySgorpofated hy reference, describes
phosphatld%;n03|to

pho RGP HICL UG8 d Oni@%llfo f‘%ﬁ“}%{ f&ﬁtﬁg?r}a}]%gtxghlch process is
desghidhe 8e B&menfcabimdwefitidnnathdiciaadorlabinel is efteifiddabyi reaetion

with a carboxylic acid, an acid halide or an acid anhydride in the presence of a 4-
aminopyridine either alone or in admixture with an organic amine such as a mono-

, di-, or tri-alkyl amine.

[0072] In certain preferred embodiments, the cannabinoid comprises

dronabinol hemisuccinate ester (THC-HS).
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prevent degradation of dronabinol. It is suggested
t hat conponents of lecithin, (e.g., phosphatidyl
wetdvenedieari ne and phosphati dyl choline) that cecit/aswosous3ss

amne functionality help protect dronabinol from
degradation. Therefore, lecithin may include both

anti -oxi dant(s) and organi c base(s) which inpart

st abiphjhiMaksmst he cannabinoid. In addition to

| ecithin, comrercially avail abl e phosphol i pi ds may

also be suitable as oil-based carriers. [0077]

Exenpbay phaseigbiiPindendal] indtdrehabiiol @kahcﬂl@sagmsﬁmbmla

i ncl ude Phosal 50 PG Phosal (r
75SAVateh Jdp ﬁgmublé\ﬁtesr 9f t@e(yresepiﬁggﬁgﬂglp ? TP Pre@é}; mclgld«z, one

Phosgholri. piRihhdeuidx P Bl LHRA(oMpdeHds, Iycerid
PhOSph‘J'r' g%n (r) o @ﬁa %ﬁ% Ph05€h0| i pgn (r) 'S5 Néycerl cs,asa

Ex e ngattisr Jor shecespnablingid. dia cetain erpbediments, dag crfhlpase%&wénd or
for I s

Pho %ﬁpr%;i‘kcgg %%E?Tﬂw(ﬁ %sf g teﬁ%@lpﬁé% P%ﬁggg &ghl)ef pon( Fr?enésd ;the
Phosphbdsepamipopnd @Horrmlms!p Gk qgmrr(wl)d @ B@m temperature.
Phosphol i pon(r) 90NG Phosphol i pon(r) 90G

Phosphol i pon(r) 90H, and Phospholipon(r) 100H
Exenpobad]y phobpiidiasql aspsurids atelreadily ravq:ihxbbrftoar almigsiabe

T e S R

for fuhesnad ¥il,d(lhgnd oil,Arhdhid @) Babassl oil] Blackcurrant seed oil,

B 8P e 205 SRR Ok 00yl (i,

I ncl ggieor\vagEtindt @e@itdble talldvsbil, @dca et cofudbi Pureco 76
hydr ogenat ed_veget abl e m{j partdcalac%/‘a drogenat ed |,
Ve getIFe: Grifee ool GiorapiblCoreTttges i Cria i § Hlfep gesies
and & EYetityg Sifinfokd Sl Xﬁﬁﬁés&ﬁ%il Erh&iui el H’énﬁpﬁse@dl 8il, Illipe
vegetable oils such as soi/%eean oil, olive oil cotton

seedbusicr, Kapelasead ot nsegd gtk Menbaden pilgMonaahdhutier, Mustayg segd
sesag® dHidicad ongs 59 rPa‘Hh bil,28lH QeIBEIQflle Péa%gt mf‘f%ﬁﬂﬂ Bedoil,

(tocopherol) éan al’so be 'used he oil F ase. This
mat eRapgbeed 9ilaRisebran odn$aidovied ait Saéf?d Sesamaeil, Fhas liver oil,

St abbhdatiie il %ogb&%%w SaAAPL %%@gé} ghTQFmP T6h 823 oil,
to Oxl I'n dertain
pr ef Eolraech ECFleﬁ iTwpg vd, (Chine wobd Oib)ayedmba,rwrmmwﬂ |Wheatigerm
in the .fornulat |
oi | %1? n%%liu{egng a1 f%tel%lgg ahHYh%rl HeaEfa%ﬁgqé{edﬁﬁglgéeﬁﬁ@m
The modifiekir @m@bnqns,cqyethbmeiﬂgbréersies;ané nmxthreh afeiglycerides are
previ ousl‘y %]O q(} 6/, 063&09 PCT/ US2005/ 044375 been
repo?]f%?f‘t AYGERFNEVREY et at., 1998). Sesane oil
is a major conponent of Marinol capsules and conprises
over 90% of the fini shed p [ al';l
ef f ect secithin and Components of ) annabinoids
presence of several anti oxi dant chem cal S | n sesane

oil . They include sesam n, nol -
[00 75]y In certain embodiments o? %e <?nventlon ?ecnlrlm may be used as part

or all of the oil-based carrier. Cannabinoids are dispersible (dissolve) in lecithin.
Lecithin is a complex mixture of phospholipids, glycolipids, triglycerides, sterols,
small quantities of fatty acids, carbohydrates and sphingolipids. The primary
phospholipid components of lecithin are: (i) phosphatidylcholine (13 - 18%); (ii)
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and lecithin (Bradley Mrris, 2002; Sirato-Yasunoto et
al., 2001). It is preferred that the sesane oil used

W0 mobhe310or nul ati ons of the present invention PONUSINNS/044375

one or nore of these anti-oxidants. [0080] In certai n

enbodi nment e for at | nt a Loma
o BSDRE st RIHERT Moo et Gt I o S and
W t h(ihhmhokghamdiosted (scaow)i sing the oil - based carrier.

In preferred enbodi nents, the fornul ation contains
from about 0.1 %to about 50% by weight, and in
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unaceaspatiiniéd bxaddition tuletithing at)mtlhetleﬂllymaéhllapreqmumhohplds may

(Can%l?rgﬁé‘é?ﬁtgblgQ?&gﬁasgc%mwrpas a shelf-life of at |east

eviousl'y nentioned, this neans
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th o
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wher %H ;had 9665@@61150@@@0N®t]§deﬂ1§lad}7 ﬁl‘l’d)@}khoﬂ lds ﬁﬁtabEQ‘or dermal
acti i ngr edj ef sage f

grea ‘@?get 4P Be éﬁ?p@aﬁ%ﬁ) Ry & H%S"‘k@ QQ%BhOSé}r%ﬁMﬁrf Pehosal®
of tszad %aﬁﬁoﬁlﬂfn® 80} Phcfsidﬁdli%ﬁ@l%bﬁf ﬂ[&ﬁ%hﬁ%@@b’@e nts,

where the dosa orm cont ai ns_dr onabi no t he dosage

TS PIol BoRE AINGHB oAb b S ahoooRl e AtHang,
dur i pghshifipeh@i 084 ﬁ)&%hflar& bfr@sp%hpﬁd@%uﬁ’é%%?pir@ﬁt@a} ddBage

further preferred enbodi hent s t he dosage

cont @rmelnahléﬁalﬁpr@phpm%‘?% é’bg@helmor‘r@\mﬂ an(tldfmsahqlrlpw@
gr eajpiy, ?ngéhﬁ'%]g éﬁ §19fagl or, u'ﬂn&%?l); Qﬂgg ﬁﬁ'ﬁl’af:a b@ ﬁré/lude

preferre ment s ere sage orm cont'ai ns
dr onBlivispisiliper® OAE; Riosphebpon®) PEd athhosphoheonms age form

will contain the followi ng during its clainmed
shelf-life: (i) not |ess than 90% of the initial
dr on@B78jol Ewfdredtriglyderijlesrindludpregttelle difsa fistaditsydniDdb {23,

O A T 03 RN SRIDRAR s i
gr eabﬁg-chdilramgﬂ%rldm,l’uﬂd birabitmtd triglycenidds. Breaiedloilt BRVegetable
about,, 0. conbi nati on of _the

% exo- THC, or
for e‘a&SHg‘ as&P?‘i’?&ﬁ gt 03%041-“1@“?%53%9‘ PR PikFaAmedil and castor
dr onglh iwitdlsesahie dilsandBasto¥BUbein¥ preferred. Vitamin E (tocopherol) can

also be used as the oil phase. This material is also an antioxidant and can help to

stabilize the chosen cannabinoid (which as a class tend to be prone to oxidation).

[0079] In certain preferred embodiments, the oil-based carrier utilized in the
formulations of the invention comprises sesame oil or cottonseed oil, most

preferably sesame oil. The antioxidant properties of sesame oil have previously
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formed during the synthesis of dronabinol. These

ranges of particular degradants/inpurities may be
wa@ppkieatd e for other cannabi noids, as well. HeeTUS2005/044375

Gel atin Capsul es [0082] In one embodi msnt t he present

i nt : t
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active pharmaceutical ingredient is elimnated

gel an9mR of tesq Angi-oxidentss  al so have a | ower noi st ure
content than soft gelatin capsules. The novisture

upt ake for soft gelatin capsules plasticized with
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enbadonEind & abbuttd¥ecapnasesid, byi WBl@thIf}]l"Thii\kdrﬂalﬂlgﬁlltlﬁ)nhmi‘iéﬁg the
s O1BEBAT PR TUa TR 1P HUF ARG M JPpgacion contain

f or Mdnabbaun . 5P4t0 ABdUH 4 384 SnhabifclP 5Y veighl)With theiemeiMeer

bi oavai | abi | i and stability for noisture or

oxy fORPEERE }tqc%;]ebaéfid&@g‘e(Shah et al., 2003). Also, by
utilizing hard gelatin capsules to encapsul ate the
cannabi noi d (e. dronabi nol) solution, the need for

t he (B98¢ | cﬁnz@@fg edeatodiments, th@|cmﬁahla@léd"0m{u@m@3§ of the

Al t ghitdtiby 8 Yot defY8d<L£B20 %95&&%&5@ O bi: b&'ﬂsthdt 'Eheoﬁrlai hasgd
carriers can be Incorporate into a sof ge atin

capseannabigoid losage st hasrhelfdife of agleast @hové apsus.eAs pigeiously
?h ggger{glﬁhﬁ, ('t:)lgs nehs a?th% Ia&li\le’ m%r@dl?rm(e m%b1@%1ﬁ e

Int non- ge
capgigsagedbrst temajng amrbm&my tidecof llt&;nr@ialrarnqmnf iotha dngage form
co S d t
npi@l?lég g%r}%m?e?db(gg @%%1%@%8%12 tll%%&fttl?e do?zigg &t g agt %S%mMm of
d eS & yedaeschfienth) d8ﬁ oﬁaarmfactlhie of the d@s’h@¢ RI513). Imcfnrtlﬁﬂ pia@rred
20066/ %6?109 P 05/ O 4375

on- AL SGre Tedonsy o autRidReeRaTRRy Gulimegdion.

encaps dd»sageefoan Iwilh eedin acrgpesdrithanrtss BETHC alanﬁ@ms @lafuhied

conpDE R Ror e a8 B hon i S oCORBR SV g P asaee
form contains dronabinol, the dosage form will contain not greater than 2%
cannabidiol during the claimed shelf-life of the dosage form. In further preferred
embodiments, where the dosage form contains dronabinol, the dosage form will
contain not greater than 1% exo-THC. In certain especially preferred
embodiments where the dosage form contains dronabinol as the active ingredient,
the dosage form will contain the following during its claimed shelf-life: (i) not

less than 90% of the initial dronabinol content; (ii) not greater than about 2%
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carrageenan in an anmount from about 1 - 15% kappa

carrageenan in an anount |ess than or equal to 50% by
wowdoghésiod the total encapsul ation (fil mformpgh/us2005044375
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Patent No. 6, 949, 256. Furtherrmre, one skilled in
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guns used in pharmaceuticals and/or food products to
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cavi ¥pekave alonss ampustyne comipns fign soff ﬁ@a%?ﬁﬁ ammsture
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wedge-shaped joi nder of the sheets such that it is

t r aptbewl thabfer hsd gelptimcapides [Bayen K e Demléeraﬁeauwn Hags und
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manner to0 enca ate the enclosed fornul ation. 0084]
Al t e%mmsabdfvlchq Herlagaﬁmh@i Avitears PPu§-8he 98 h] dihprebus dids
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cont ai ner ny nanner
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sof 19 ot BB ARG i Beng bird g Fiter 5+ © srisalif he”

expl ednakbifdld {Sg.f diaiabidod) sbiughte thermizbd fou Kies pl&Bci¥D glycerin is
2006/ 063109 PCT/ US2005/ 044375 content of soft gelatin
capsﬁlluémétﬁ Il's conmbined with glycerol induces
m gration of the active ingredient dr onabi nol ,

Ieadingtoms profound instabiljty ( gl |nthe
[0083]  Alternatively, the cannabinoid solutions in oil-based carriers can be

incorporated into a soft gelatin capsule, a cellulosic capsule, a starch capsule, and
a non-gelatin capsule shell, in any manner known to those skilled in the art.
Exemplary non-gelatin capsule shells include hydrocolloid film-forming
compositions as described in United States Patent No. 6,949,256, hereby
incorporated by reference. As described in U.S. Patent No. 6, 949,256, non-

22



currently avail able commerci alized dronabi nol
product). Therefore, a major cause of instability of

w0 bweactioove phar maceuti cal ingredi ent dronabi nedT/osa00He14375
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85% atdeastabont Lhowpbee28tli; A phsidrizer Branasnynt flom about hode”,

15% ; f atr
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compsts oty FaR 16T SR Mo oBRe TFHHHER one sied
gr anulthy art @ilhappreeiateshialil would bé paisibleti@ substit@tecbtigpe hattralty
capsul e t hus pr.ovidin

fqr, it.d hat
ef f PP Sdietc Ewagfﬁe? t”b?ha{rgg‘{e'émggsaggf%%& A REpguctif9y o
r ecesthleye sindlor rebi@6 N Maé B@YinBaged 8RN bel@ve apedifisdstarch. A
ot E bl o e ol W Gl ey
PCT/ 4 S8QA¥8 HRER in ﬁp@%ﬂenﬂ_ﬂo.% PRI 53, |ch}§kuie§l ufiliding@slch

hard gel atin capsules, basically the hard gelatin
capseAnResisioas may pegrerired b Y2 BHY4¢ Bloggss in Which a molten

dr UGhGRTJFHIRY conPBGid 8 Fedl dhEo SRRAWBNd 18 form two spaced sheets or
ribbons in a semi-molien state. These sheets are fed around rollers and brought
together a convergent angle into the nip of a pair of roller dies that include
opposed die cavities. A dosage form (e.g., the cannabinoid dispersed in oil-based
carrier) is fed into the wedge-shaped joinder of the sheets such that it is trapped
between the sheets inside the die cavities. The sheets are then pressed together

and cut in a manner to encapsulate the enclosed formulation.

[0084] Alternatively, the cannabinoid solutions in oil-based carriers can be
incorporated into a non-reactive container (e.g., a glass vial), in any manner

known to those skilled in the art.

[0085] It is believed that the cannabinoid formulations encapsulated within
hard gelatin capsules in accordance with the present invention are significantly
more stable than formulations contained within commercially available soft

gelatin capsules (e.g. Marinol). A possible explanation is that the higher moisture
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sealed, e.g., by spraying a small anount of
wat er/ et hanol m xture at the cap and body interface

wo odokosma by a gentle warmi ng (optional) to fuBer/ukmos/044375
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Laurlﬁ&héﬂ&% EQ)QEIIBE oW Zn %p&nna%llﬁ!ﬁ@hru ‘}o?dd%'ﬁh% o for
Pol oxaner 88, Softigen 701, Tagat TO,
and EFW@étrﬂbS‘U IWSyedss ptiroem &meRonols OIbWHLeért ain preferred
enbodi ments, the oil-based carrier contains anounts
-of one or nore pharnmaceutically acceptable
ant i [008G]dantabld hpramidenexamples ef danuabincdd fogmylatidnis|in aeordaece
cann | d
Canna@{ fr?]lg ngesé:ng r}{v@l!lt%% A&Q:% Sé &c%‘%‘fr%ﬁtf{ﬁ}a@%{eﬁ le,b}1ard gelatin
ext enapsmmnthm ffom ahmluaﬁ% to dbsutd@8egtlainaint &omafboqcté% to
helf) lge} cefor two-year expiration dating (i)
wherf BP o ld ﬁder accel erated storage conditions of
el evated tenperature and hunmidity of 40 ¢ 75%

| ati h th d/ wh
oo undor dnbit 3t BhmpRf ool cRiRERoR. o boe

for t WORAEaLsS—antAL—ARen-—S &?NQENTMT@Nl d rature
(250) f COAPONENP911 | h e

enbodi nent s, the oiéﬁ- based cafri eRANGE€WM oil|l and
the forhplabhige) contains one prjBOrERNG.bs Qshdant s
(e.qg., nd any
conbi naf P&ABE OHler eof ) in an apount & %% ve to

stabi | i pe theSe@®Rabi noi d contai ned ¢héP& n (e.q.,
dronabi ot ). Jesame) noted that| altholighOfecithir is
general |y recwgmneid as an enpllient9—dRW sifier, and
sol ubi | | zer, liecithias observed {hat | e@itlA%n protdcts
cannabi 7@5&%&@1@ i ke an ant{- 25 WD 2006/ 0631(9
PCT/ US2P05/ 0444 4m OXxidant. Lecithigsigg @}Lso reflerred
to as a[; antigox} dant in the |terat rq5§,e
FeatureflExcipient: Antioxidants 1999 and Bradl ey
Morris, 2002; Sirato Yasunoto et al., 2001).

[0087] Hard gelatin capsules have been used for many years in the oral
delivery of pharmaceutical compounds. Drug formulations in a powdered or
granular form are usually filled into a hard gelatin capsule thus providing for a
unit dose that effectively masks the bitter taste of some drugs. More recently, new
technology has been developed to accurately dose and seal liquids into hard

gelatin capsules (Shah et al., 2003).
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[0092] In certain preferred enbodi nents, the

formul ati on contains a total of about 0.001%to about
wooveEioan anti-oxi dant (s) sel ected from sesapPimUS2005/044375

sesanol, sesanolin, lecithin, and any conbi nations

thereof. In.certain o r..oreferre j .
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pal Mghagje. FhRhinGrébrrdh enfBRMinfenBCthe oil astdwarrRe ctat e
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[0091] In certain preferred embodiments, the oil-based carrier is sesame oil
and the formulation contains one or more anti-oxidants (e.g., sesamin, sesamol,
sesamolin, lecithin, and any combinations thereof) in an amount effective to
stabilize the cannabinoid contained therein (e.g., dronabinol). It is noted that
although lecithin is generally recognized as an emollient, emulsifier, and

solubilizer, it was observed that lecithin protects cannabinoids much like an anti-
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i ncl uded, suitable fornulations may include from about
0.001% to about 50% w w of a pharnaceutically

wa@emwepsatd e anti-oxidant (s). For exanple, in CBCT/E8I005/044375
preferred enbodi nents, the anount of |ecithin included

i n the cannabi noi form.s rom
ab oquen 89%‘[318 SO i%s /rr%b/e f\%a %}tl-%Xl(%aél} {nhtge lrlt%&gﬁ"e{ go
enb@datﬁ@at&cmﬁeAmrle)ﬁam@|1999fammrab@4Moﬁls3%0rzosmcaut
8. 25% w/ w. qr:] g@(ﬂgr preferred enbodi nents, the anmount
of L{es&Reip st 6-palmtate is fromabout 0.001 to
about 1% ww, and in certain enbodi nents nore
preferably in the rang 1% o0 a

bout . 0.
Do WD0Phe dn oGk pRIETES GBI HG S BUAL SRAN: & WAl of

f or nBL k@094, 16 BRI Sf dn%nﬁhﬁdﬁiﬁ@sﬁgﬂecﬁw ffBns b3imidssesamol,
t hose nenti oned above, nanely delta-8

t et sesep@tindegithitg PWHY(CBHT\’H@)‘OHS dherokbInfsrtaip ety prefsrred
cam.ahi, ?ﬂynts t(lgg@-)oaseaan’x‘i@ﬁﬁ@l%%ﬁx%lﬁldn%\bﬂ{pﬁsés%o% abo@

previ ous speci fied herelg% 71 In certain other
enbco@nm&«mogtbomﬁ@%@fmnath nf ﬁﬁl%ﬂt%ﬁ@ﬁéesémmnﬁﬁs@n?}f

the Hoﬁ)ﬁﬂylpcgﬁﬁ{ ani :&dyzc%h@mah}fé Aepcdrt B &her preferred

phos I ne; osp ati dyl et hanol am ne;
phospitetiintbpisgthy ombed;ed cpﬂnmgph}m fpgn@latg;m qpmprises from about

POSPIAL b AE(IA5)af AORAERRY 1A ROR i, sesano,

lyso anol

I ysapmmhatémﬂw ghq/msrruohzbmay@mpitem@:{fhat idic acid;
| ysophosphati dyl seri ne; PEG phosphati dyl et hanol ani ne;

PVP- phosphat i dyl et hanol am ne; m xtures thereof; and

m xt[go9s3 of Inaér ehbdédimerite bﬁ@@inmgltwm the bemieH icarrier does not
Organj c Bases 0098]. In further enbodi nen of 1t he
|nve‘H]i‘€ir%rﬁy°8’FtF AL OX AN AP a5 FOSBRYL 5752 F%samo n, or
pharggaset bhEmlckiain pritcalthBodingas effediias emoaiteofad etmbre
t he cannabinoid and o0il - ed carrier  mxt

or dedf these anthpriganisds pfed doy z%inﬁlﬁrlan PrSAFiR a*u@F%eaPB? e

| evelsndfindie@nadatitiein! N certain preferred

enbodi nents, the oil-based carrier contains anpunts

of one or nore pharmaceutically acceptabl e organic

bas 94; f an f&?he%n%@&ﬁfe% 349 1n3%4&3ﬁp&@cﬁée4@t3§lhzmg)

anount fective to stabilize t ecanna|n0|d
c ont ammetiof dne cemprespharmachuticaliyascentehimami-orodantsdoadded t the

d € g r (gfjgas%c? c%{ieru HRE ?e%t“‘:i'rptk S)ﬁ@a?ﬁgqp Eseﬂrlllgreﬁrhi% dfegb'hm:‘ h@tion

eened abl'e as gui dance for two-year
ex pi <roaupoumd which rsg)x(dlaedmﬂ casily thee thepaaabingidceemepundsd

stor a a& ons t fi-
mu AregeE rcioBtR s B R Ay A nogn an
nont ds’b&danmmdﬂfe used, )nahlfdmg tpit aanémuu@d dieamtl-@hm soch as butyl
t en'p .C d
PLE e (bR I bSsBE FE g Siin
Vltamm E tocopherol, sesamin, sesamol, sesamolin, alpha tocopherol, ascorblc
acid, ascorbyl palmitate, fumaric acid, malic acid, sodium ascorbate and sodium

metabisulphite, as well as chelating agents such as disodium EDTA, may also be

used to stabilize the cannabinoid formulations of the present invention.
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[ 00991 Exanpl es of suitable organic bases which may be
effectively used in the cannabi noid fornul ati ons of

wo bwepsraeent i nvention include but are not |i nP¢BUS2008044375
any pharmaceutically acceptable primary organi c anm nes
which are GRAS ingredie ggenerally regar ded as
saf e§009§u ch TaGPRRATFHARINS ri‘ﬁsﬁé g ARH s rgnergists to prevent

meg| ébmiaﬁﬂ/e dedri@iiort] An! Fife@Swh BniBoxidhnt 3l deYist@iaf 880 Q@QSed
tri-alk am ne@?s féand any conbi nati on thereof [ 0100]
T

In clyef PWGGF@P Ue@mksdilﬁ?éme etaffe anount of
organi ¢ base(s) in the cannabinoid/oil-based carrier

m xture is fromabout 0.001%w w to about 5% ww, and
mor el09P@f er ks 1§2V¢1 b pntirpedant whigh royewsedovidlbe eptimizedifomeach

[ 0109016 hlgtl(ﬁ\} <frd rtgg%fn%%taﬁgﬁﬂ to§‘a tﬁ!}ﬁ‘% Pavdng the desired

cannabl nol ased carri
st abshelfAife gGmmhlthBeadﬁngblotembgdlmems mrwh@h amamtk@mdamm s

and 91@1% sui n%%%r%{ugeﬁ[&g m?)ﬁi?lgl%lde [:1‘9 Oa%lmt ?rt%) A6dut 50%

alterna ive e € canna |n0| ions™in
oi l - wbasﬁajphaamqemcsll}z accefeble amampdm(ts)a dFar nmm;ﬂafirt certain

gel at i re suff

it e FrEERTRAG et O B ara G Mg SRBHRIR onghipoid dosaee
t her foah mmehd rﬁﬁgaﬁteﬁiabduhenmxbolummdﬁw dnd ipEedtdinde a
roomt ergFer ature st ab e sofatbﬂg[edp t| n can

condie
cap St G B0 a3 Rab i oon s AOAOO B0 In gtfer

cer t pieferipd hbsdiments, BOAHUARITI Saschid®: Lansphlinieieds frém about -
dron Bl nol 28, VO 2006/.063109 PCT/ US2005/ 044375  Sof t

Gel ab-PN eapet s W Haansin seriaingmbodimentaypere pisiarably fnge range

|'i quiéin faB6uT8l0284 BRB0RTD. 11H/R! TREMti-okiBME B;efe%l}( &eeems the
cannabinoid in oil-based carrier) can be stabilized

ut i | fopmipn of Aegedanipen Hiedasses fasm suph) asfhose mentioned above,
anti n%lﬂ%&%trah@ﬂf&arﬁﬁbl%lQﬁmﬁcg@ﬁﬁnab%l H) orannabidiol

conbi nation of an”anti - oxi dant an or gani c ‘base,

suc h(GEHx torumacceptghie devels dr-gnasardvionsbyaspediicdtvedms ul at ed
within a soft gelatin capsule and remain stable for a
desired period of tinme (e.g., such that the

canniB9Hoi dindessinedter dmbpdimients, thednrmulatimeentiab bee or more of

ext e 1!% f(ﬁﬁ%&ﬁ?&}bﬂ‘&re WB/%Iéc?tﬂmé&o%ﬁﬁatnﬁglcﬁé}%?l e as per the

FDA g anc ing (i) when
pl acph;bsphatiégrlethmro@lnamatpbobphattrdy@@@erod;qﬂndmhamﬂhsaoaxi

el evat ed t. er at.ur e, an um. di ty, of .40, C/ 759 atlve
b dlcghat SRR ogn sl Snusopih et B
undelysaphespaitelyldl wendy Iasoph@plapidit dcid) Ifb&opl@%plﬁﬁdﬁsefgﬁg PR@®>
}Aﬁrek@%p%nd/ j Qﬁno?amlget %R’?’-phosphatlquéthan ?nru?e} lr'lnru?turest ezeof and

mixtures of any of the foregoing with lecithin.
Organic Bases

[0098] In further embodiments of the invention, effective amounts of one or
more pharmaceutically acceptable organic bases are added to the cannabinoid and
oil-based carrier mixture in order to stabilize the cannabinoid from undesirable
levels of degradation. In certain preferred embodiments, the oil-based carrier

contains amounts of one or more pharmaceutically acceptable organic bases in an
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Addi tional Ingredients [0104] Fornul ations of the

i nvention also nmay include one or nore additional
W@xmbp6xaod s i ncorporated into the fornul ati on, P@T/US2005/044375

needed. Exenplary excipients are: Viscosity nodifiers

for po li.c vehi erosi |, Cetost

G EHBRLe st © Sabpb e CGindig oGl R e
33/ OchnnadHoildB dot4REMAds to a8 hﬁ@&épthblb ehefntahdthe @rnbriph is
pal m tostearate, So tlsan%f s 142, 378 and 649,

d

st eaéeyme%ﬂelaﬁéi per &5 i} g GEAvEarEapigption @k@rwqul

5@&5‘39&9 %cc%iéf‘ﬁed #&%e%hdiltl%s]&‘é‘fevat%tenipaﬁﬁ@é arld H\ﬁmdny
212 Laur ogl ycol 90; PEG MA#4000; Plurol deiq
cC ofd9 ClHsYIR méer hupgidity (R dprmenthy @nd/agiiy W@%‘hpl?%?i‘ sunder
Sof télﬂﬁ d7t@1¥1 ergﬁ%ona_@ons ofse RPiwd Wée@?%ﬁﬂ/@r when stored at
triethylcitr te tributylcitrate; acetyl
tri e@hl}llt@nmqf@u@ 2REdfgItWoyearbut yI ci trat e:
triethylcitrate; ethyl oleate; ethyl caprylate; ethyl
butyrate; triacetin; 2-pyrrolidone; 2-piperidone;
N- nefon9a] py r Exsinipdesod’; sulethIgalnpghaml whighnimay be effectively used in
N- hy
N | atglr %%1&1%1?%19 f%)ﬂiﬁa%oﬁs%?% %é\ﬁ*e%kyén%ﬁ fn?iug%g\ﬂre?\]rexrtma }“ensl,ted
t herweahy phﬁﬁad&ﬁu%l@&b@ﬁﬁﬂl@ $rll?ﬁﬂ3/ chﬂgﬁﬂ@&ﬁihds%ﬂiﬁh are GRAS

Surfact Cl

441 TREGRS AT BT phap B T e St polihling
I mmi ih@glurﬁﬁn@ otheNalKyDimirted 2¢.g.|diraiklybam in8Od trl-lalkwl dmihe ) 2Bd any
| mm t or ,988; Labr afil M 1944 CS; Labrafil M 2125 CS;
Laur?ﬁ’&i‘%l"“ §tFof Tagat TO, Tween 80: and mi xt ures
thereof); emulsifiers (e.qg., Gel ucire 44/14; Celucire
50/13 [mvitor 91; | mwitor I mavi tor 380; l.nmtor,
742; 101940 t ofn celﬁalemref?rmﬂnefr@f)g sfs PrappwH 0 g%rgammse? Jin the

pol Oéﬁﬂﬁﬁnol&&l bRl % ABBAixABSis fFoAYMout 001 WBR R &Hdirt 5%
| ecithin; lysolecithin; hos&hat|dylchollne

phospAaendyios Mefsesb i dreabouphB&Th At 1 iy pkowt 2% MéIv:

phosphati di ¢ aci d; phosphatldylserlne

| ysophosphati dyl choI i ne; sophosphati dyl et hanol am ne;

| ysowﬂaﬂphairm r@rgf@reqd@mbo W@i@h@g gHuebiagid/oldrspd carrier

LY SORAASENR S of BOASAR ! mbhelafiaR1eNA )

PVP-p osggr:l :ugé/% ilﬂgeafmdr?l neO ?ﬁm xtur eas t her eof (g%e o

and mbsmrgnmqm5®nhancers (e.qg., Gelucire 44/ 14;

Gelucire 50/13; Tagat TG  Tween 80; and m xtures

thereof). [0105] It is recognized that pharnmaceuti cal

exci [1]'192]t s hefprtharaltemativeembodinents, tha earnalricdid evlptiendn oil-

3; S ef}l gafrr%rg ca?n aﬁ:rlfalgc)trr?orralttgcie 191toassofthg%}/atnq %ap%lulfeg %vrh%rnet subtitfent
amounts of anti-oxidant(s), organic base(s), or combinations thereof are included

therein in order to provide a room temperature stable soft gelatin cannabinoid
capsule in accordance with the present invention. In certain preferred

embodiments, the cannabinoid is dronabinol.
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on the particular application. Wile the use of an
excipient in the context of a particular formulation
wormocdetier m ne the function of the excipient, PEBUS2005/044375

inclusion of any particular excipient into any one or
nore_category, as set forth above is not neant to

i mi Y GOt eI of that excipient. Seal Coating
[0106] In accordance with the invention, the dosage
formmay further oated with i ng al one
or 1 W& ¢ frosre eg}?&ﬁlﬁ@fﬁsc%s ‘ﬂ‘n‘iﬂ?o"i“HIaB S ebecent ,
the $0atiof 98k BnSGR (ﬁﬁﬁdé&ﬁéhrﬁé}?caﬁ(bé @taBﬂthd igizing
enteric Coat%g%yﬁéThe seal coating nprise.a

hy dr &tire am P an pstiyppfad(s); hidh ﬂﬁd’égaﬁlﬁtbaé"r: &r (ifha

L m ¢ fathifdRiol b8 hPXH PSRN Sl dn W Q3R base, such that the liquid

hydr oxypr opyl net hyl cel | ul ose, nethoxyprop

cel | f@h@gletlomwrh@ﬁywwwd wiskinepoft @@\quﬂa@@ée and remain stable
hydr XY Béﬁl@il fﬁfel L: # O th the cannab1n01d does not de rade to an
hydroxypropy exy lI'uPdse an any m xtures %

The wweateptabiet exiray aral thofobraulatiquok deasredsiable aa:perptb¢ ﬁDArg}llldance
al co / 7]

The. BLbro-¥gsPh %1?2999 dﬁﬁé%i%ﬁ’%@@%%%‘*%%g? refitd

nol dcqmgmoapoﬁqlew@d tempepqmum gndahndﬁxdrty af 40° §ﬂ7§|5/enéathrn hamidity
Z:oLI ot le g@g,lca%g}cj)r f % then E{agefdeli) gleﬁrde(l:e(r\}gt Pﬁg, g?l\lﬁture coPtljlltlons
seal oft §F0C fog twe waghs! aretbr wlen stpred i rogmitémparstoret(RE ©doeisio
accoqﬁagied by tunbling in a rotating pan. The sea

coat Y5’ materi al may be applied to the dosage form as

a suspensi on by enploying solvents, e.g., an organic,
aqueous,. or a m xture of an organi c and aqueous
solvéﬁ@”mﬁﬂém§€§¥"@oatlng materi al and sol vent shoul d

be conpatible with the encapsulating material of the
dosage for active pharmaceutical ingredient(s), .and
any BiPdr  cSanmHgionsehpinapion glse &y dnckideras PEmpYs additional

appl yﬁcﬂﬁeﬂt@ﬁc&%@:‘ate@ @RS tHRGorn] UlioH e n QAL FUS T ?&?f Excipients are:
sol utions, an al cohol, ketone, ester, ether, i phatic

hydrocarbon halogenated sol vent s, cycloallphatlc
solvents, fi 1 pl

od i VRESTS nh ki er?ﬁ‘)fr %EW1§ \ée?nrc %w%bﬂgoﬁe rﬁéﬁﬁ&%ﬁe
seal alo,ludapl Ggtyd ehplnql,ss@ear}h 9ldolmbﬁﬁiuxp13¢s 3%@1, B00dad A1,

hydr I I n

sus pgléé(é?g ﬁn%)éérl{gﬁeg Eg/cgrgl H%?o%{?eara \gl(éfli'll ang’I EJ():%\{% e3d/8 %ﬁd @49 and
et hastedryladcohal;er. Enteric Coating [0108] The dosage
formof the present invention may al so be coated wth

an enteric layer, alone or in addition to another

coat i ng. Sdiebitizing apentsi@ioe Gapltyd] 9@rCrets@phor RH40; Labrafil M 1944

CS; Labrafil M 2125 CS; Lauroglycol 90; PEG MW>4000; Plurol Oleique CC
497; poloxamer 124; poloxamer 188; Softigen 701; Softigen 767; Tagat TO;
Tween 80; triacetin; triethylcitrate; tributylcitrate; acetyl triethylcitrate; acetyl
tributyl citrate; triethylcitrate; ethyl oleate; ethyl caprylate; ethyl butyrate;
triacetin; 2-pyrrolidone; 2-piperidone; N-methylpyrrolidone; N-ethylpyrrolidone;
N-hydroxyethyl pyrrolidone; N-octylpyrrolidone; N-laurylpyrrolidone;

dimethylacetamide; and mixtures thereof);
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in the enteric layer preferably resist the action of
gastric fluid preferably allowing for release of the

w@eidobMes1egent in the intestinal tract. [0109] B&ul/usdeb®044375
enteric coating may conprise cellulose acetate

pht hal at ¢, 0| Véc'jga pfyol_%ﬁlt(,erelelgt ha:kgﬂs Gcfélﬁ{ly |4i49l4' Gelucire

resinNns s
acetsplg; tiﬁkbwr@tlelmvhw BOS:VEGRY B 80TEhitbrc&l) Immw 780K

oo v oS appNT ol s S S b 0 0Bl

' nc'%d?a PO LSED; aﬂaqhbkdiréhgh@ebﬂ) whm&meas:@tgylGelum 44/14;
pht h afate cel lulose triacet

Yis P Brwing oot e
ac etGalecie SO e RLnE v4tos 3 %»ém“&% Wiy ig2; Imwitor
tri rehkl {i@for 9§§dI'nWﬁor 984; [pbloR@Bera0a] Pl aimbi 188, Theut TO;

cel l'ul ose ester hal ate cel | ul ose et her

met Hiwese 80 Uleeithén; ﬂwphgplgm,@hoa@pqlcml@ggnee g]{;(gph@é{dpig%anolamme
pht {]p%l %#hgtlcgpglgfe(?&(lypkﬁgﬁﬁﬁhlc%aldl %o@ﬁﬁhﬁ’ﬁ:ﬁeﬁﬁ& ate, alkali

0osé acetate phi alate,” al kaline earth

saI t1gsaphospaandmhgm%vymge@aWﬁWtaggue@44375

cel I ul ose 4 I
acet 3o gﬁ%ﬁgﬁﬁtufyglgcei%m nﬁ%k hatﬁl eE: 6;9 ﬂgxgépggfld}?gégbg R3S
met hpﬂoqﬂiahd&mhmqlﬂmdmaPéiﬂ’qqhosqﬁiatldm@th@ohtgemeaa mixtures
hexa ﬂé'r pht.hal at e, hydroxypropyl nethyl cellul ose

a

hex hal ate, and polyvinyl acetate phthal ate,
may be used as gastroresistant ent er osol ubl e coati ngs

fe(r::tr etr Ps f@o@r m'l;[gl agt I%Eo gﬂs qogfg {? ] ec?r% %@4a eel‘ltlc‘ﬁre%/ BQTE%%E TO;

I eadiy¥enHoS &l MBnREs thlirSiTRr se | n the gastric juices of
the stomach but do dissolve or disperse in the

intestinal fluid of the intestines. An acrylic-based

fil moget i ng iSNed&ived BRIPREGARUTAI jidnddthey mform more than
Ac:r;r/TF0 @E(r : by %ol or cgigﬁl West Po?ﬁ?ﬂ

pr ef @ErfE@Pt@ﬁI aljage heaiorefhiaragieriagd o hﬁ’a%%/?fa@t Yoy depgpding
part ,e4k %FlltM%thr ﬁafpﬁéa%@ﬁj LA GE] %le& Besh dxBipI¥hEIR the context of a

I nper nea arrier which w |l not readily dissolve

or dpaspadadomulativn mayWeisrnine 8\¢|fa@al0’b9f the, gxgRighty the inclusion
juic £ ove is not
i sc b elidfiar AR o AR O Bt et AR @
17thnEMntopmgdumbaﬂmvmgﬁﬁyﬂmﬁmﬂﬁl] The enteric coating
may be applied by press coating, nolding, spraying,

di ppi ng and/ or air-suspension or air tunbling

pr oc el CeatingOne met hod of applying the enteric

coating is by pan coating, where the enteric coating

is applied by spraying the enteric conposition onto
the qoep a(hﬁ:ﬁtlmﬁlahdedviﬁlythe tnuarhiomntge Hosage foon atabflfgrtlgrah@
The enterigc coa teria a

cor e&° '%ﬁ$?8?' @£$9ﬁﬁyéna¥ﬁ%? awgﬁ“ﬁg a%%g%
aqueemBodimer, fhe %édl E@tlﬁé o@irs between the core and the enteric coating.

The seal coating may comprise a hydrophilic polymer. Examples include but are

not limited to hydroxypropylcellulose, hydroxypropylmethylcellulose,
methoxypropyl cellulose, hydroxypropylisopropylcellulose, '
hydroxypropylpentylcellulose, hydroxypropylhexylcellulose and any mixtures

thereof., The seal coat may also be a polymer such as polyvinyl alcohol.
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organi ¢ and aqueous solvent. The enteric coating

mat eri al and sol vent should be conpatible with the
wepwapsubati ng materi al of the dosage form ace@wes2005/044375

phar maceuti cal ingredient(s), and any ot her coating.

coat MY e berebspedi RGPS enp L AL b iyte Bo R, wrvine.

al i pbipping andiyrcioampdasion ohgit pEBIia pdcsdakese [Atpﬁeferred method of
cycloallgﬁﬁtlc solvents, aromatic, heteroc

aqueBRRYI8&nG &vf Soating is Gy Rep Gpaasy Hisre e se (Al 5 dpplicd by
Rel eqsgyif@iabntd ¢hd dicbabcdnpaficBy uﬁmmg i@ Rk8in® bart. Mehe seal

invention the fornulation is coated with a controlled
r el eSRAENE Baieriplgnax s appligdto él@rﬁ%&ae 5PrEn &5 & Jysrepgopbhemploying
conpgiedtsSe.Of art H¥@aniél Qt%@&)% foph H?lxtﬂ%%f GRBELAL hfhfuehRase
coating may conprise a 1&& obic controlled rel ease
mat efqlygnt.g eééftlééatﬂ\gdmt?ria)‘ olferishedd b ceraRsatibie wijh thﬁ
acry

{ o OnARHR) ok gk AN b dinol R kT
| n tm,d afnaj mhemoaang Bragapkiry sdventsuisehle insapplyingdine ssnl coatmg
di spgr,
Cont T Ancofithida oflufohl bRAPT RIS ek Bhiphasc
suc hh)akoqaﬂaos,dlaﬂ@mtq:dwdiveh‘er @chalq{lﬁﬁdgqlvdnts arembtdd, n
enbod] ssa strate
o Bk Re albeck® FGES SR ik oot o it Shftotent,
an atiaaeeilisoating pﬁnmsamhyafroxwrogyL cellhiloyd adl | ul ose or

RTINS RN RN LS

depesudvengsudp ade.k heth@foy si wakr. properties of the active
phar maceuti cal i1ngredient and the desired rel ease
rate, the inclusion of plasticizer in the aqueous

di speh&iieCoaik t he manner of incorporation of the
same, for exanple. ALKYLCELLULOSE POLYMERS [0115]
Cellul osic materials and pol yners, including

al kyjoae8) ul PrESosAsErorsk 8MhE ?f'eke%g iV Bt RAT Ry TRb BE c84tSd with an
sui ted for coating_ substrates containing the active

phar griericdeyes glone g incadidigion taanether pasging. oL e raterin wstgriatsrfor use
Si npfn){h@%téi\ﬁxaﬁt BI%F@M fosist tHE thl %F ?a[srrﬁzdﬂuld erfeﬁab J’ ehllowmg

al kyl cel I'ul osi'c IS et ose

t he ﬁ#rﬁ%@&pﬁﬂw4WUVa@ymémﬂhtmwﬂMEﬂﬁmﬁher cel | ul ose

and/ or al kyl cel | ul ose polynmers nmay be readily

enpl oyed, singly or on any conbination, as all or part
of al0A9Ur opSuitabls cotzaic icm;;mg nay compliisegetlalotchnectata phthbiaen.

of e}génwlrg’e fl?eg qgeﬁtﬁalgte e}éryefl\c/:%sgn% tguc‘?h %ceirag% L@ sgéelfac Rllutose
acetate butyrate, hydroxypropyl methylcellulose phthalate or combinations
thereof.

[0110]  Additional materials suitable for use in the enteric coating include
phthalates including cellulose acetyl phthalate, cellulose triacetyl phthalate,
cellulose acetate tetrahydrophthalate, cellulose acetate trimellilate, sodium
cellulose acetate phthalate, cellulose ester phthalate, cellulose ether phthalate,
methylcellulose phthalate, cellulose ester-ether phthalate, hydroxy propyl

cellulose phthalate, alkali salts of cellulose acetate phthalate, alkaline earth salts of
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Aquacoat (r) (FMC Corp., Philadel phia, Pennsylvani a,

U.S. A ). Aquacoat(r) is prepared by dissolving the
webdvghexrbd ul ose in a water-inmm scible organi c BO/USINDS/044375
and then enuIS|fy|ng the same in water in the presence

urfactant an stabilizer. After )
homfﬁ@h‘P%ea"l"FtGW W@aa@n%ﬁl%wr@ salt e Lilgse 24Fgi5IPbhglate, prgmonium
or gant thﬁi%)é&?fﬂpyll etBy1I3ARIAL pRthalne ekllosiiedlateo form a
pseudol at ex | asticizer is not |ncgﬁﬁorated in

t he lﬁé@l)/&mphﬂ’é%tedlmdir%gl’foﬁél methscletoss harghyshortdhalaig, gad

Pri Qolyvenyl H&i‘td’t‘é}pﬂtlﬁh@a@ FE Rus&H a‘%%@étﬂopeg;lstdnt eh&rdﬁ@lﬁ@l@ §@eﬁMgs
to inti matel g¢ he Aquacoat(r) with a suitab

pl aser &p famu IP’GfrOftﬂé? pigsent igventigy. 20ibey WE3IEF9atings may y be used
PCT/ )/ | |
TR 8 o o0 ot o
Sur @Itcema@é @ dodissplye ot disprese, in thedntestipplfluid pethe infdstingsi 4n

uU. S. . ' L 1l '
C LC-bj;gEd%l ([30% afhtg‘m &{nﬁﬁ’e@& &r%g@?ﬁ% R&&l@]&iﬁ@ by

pl asti’ci zer in I Spérsi on
manutdaton,iWigst Pantp¥esis a piférotd enteti¢ capting, Entlelgimaterials are

pl aza;lslocpla %Elgaélgipgeget%d be&: kl),l e ﬁtgg}orm an gn 5 agéblé %aﬁ%er vﬂnc will

aci neous

t hemod rdadlﬂ}edissmivte for dﬁperm ézt zﬁid loe pHQJIrmmdanlrbytthe gdstri jmicarin the
aqueous | e applied dir ctI

o boriiiacts TREGk R est e vt Ak TR e Bl g

enbosjjidﬁew; $7thEd}, pe68B €I985). nventi on, the cont roI | ed
rel ease material conprises a pharnaceutically
acceptable acrylic polyner, including but not limted

to getmlic ﬂﬁaéﬁte@edoﬁﬁtgma@/rb)élabalea@ygrefé@&faw%mﬁoidmg,
met hyl _met hacryl ate_ copolyners oxyeth

met HREY{NEadigring B3R rwwenﬁe@ ﬂra?érrtymhh@g PTO%‘I“SPE aPpgmpthod
aci OrapPOiny QH@H&%@ t¥dting 1@9}} hhico ?hﬁﬁerré’ tHeCenf@:ﬁb Hoating is

al kyl am de~ copol (nmethyl™ met hacryl ate),

pol méhmsyradm tgwe}{cmetrmymonm@tmtae egiegaGepmpanied by
c ODQIJ%gﬁﬂg 1n%CH> f'ﬁfgr InaFf’hg teﬁ(m %Mkrlﬂ%% a¥f)l?eg%o the

copol yner thacry I c aclt d anhydr

gl ycqoeb,slbymlce{mgwbbm@s,omﬁuﬂlwm@gan ooacmpus or agaixtugg of an
pr efo?éa[n?c n%%gé%h@c%éﬁ 'I‘lté n‘rf'e‘l“lc%dtﬁ Hfahéfﬂ% ds%lvent should be
conpr Sed of "one or Hor e Ammnio fe acrf}ate

c opaioypetilge withttereincapsebtieecmstirid ef the df.mgg/ﬁnmsacailve wel |
known in t des rih

ful Iphame)acr:u nglain%fg%]errlltgs& rfcoaetgllg | | gmglx§ solvents suitable

met haepplying tiecintdrie sdating muluda aaalcahwl, (kBﬂihe ndster,@fher, aliphatic

02 STRALAMALRUES | 4Rl S 8iE01

t0 HeReayPIY, alRofidMavehts Edkienigiiree tefeoffet hacr yl at e
copol yners having differing

Controlled Release Coating
[0112] In other embodiments of the invention the formulation is coated witha
controlled release coating, which is compatible with the other components of the

dosage form. The controlled release coating may comprise a hydrophobic

controlled release material selected from (i) an alkylcellulose; (ii) an acrylic
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physi cal properties, such as different nolar ratios of
t he quaternary amoni um groups to the neutra

w@ p@bhgacy yl i c esters. [0121] Certain net hacr yb¢TUSIDS044375
ester-type polyners are useful for preparing

pH dependent  coati ngs which may be used in acgordance
wi t ROBHETY GEERPLTPTDERYT gl}he.c%ang Sy G B 1 e tgn
f amiolganRfor GQRBLYIGRA SN SY Mikhesiorzed from

di et hyl am noet hyl net hacryl ate and ot her neutra

met hacrylic esters, also known 34 WO 2006/ 063109
PCT/6433 05/1Q 443 {Pem B3l H&L LD &' Bhit oA 5d16hsE ORANYIRERS 2
polymeric methacrylates, commercially avail able as

Eud pkagiicigar sudhras thoRodaseriediiereimc. There are severa
different types of Eudragit(r). For exanple, Eudragit
E is an exanple of a nethacrylic acid copolyner which
swel[0H4hnd Tdicertad enelsndimentss iitd$ necersally 40 oRuehatithe sulistrite  a
met hacr vl.i ¢ ' r .G . 3
abodp ptinE R 5k e FRR et IR hl-Eer R o 3y gl kpcRhon of
Eudragiaky®etioles matryiopdlymert to abinta qohirelldl-1Sleasedorinsilation.
sol ubl e at bout pH > 7. Eudr.agit and. Eudr agi t

ar e hadmpi EPPetineEmegydy pREniRE o e PRTIPIOBRG of s
by tabgsephamhacemicsl ingredibhtdad erdedited rélense vae, thedodagem of
for .coated with Eudragit and RS are .

Dt SRR do e Fyeg bipel Sort A e AP ep dpgosgpration ofthe same,
enmbagh gxembk, the acrylic coating conprises a mxture

of two acrylic resin |lacquers comercially avail able
from Rohm Pharnma under the Tradenanes Eudragit @ RL30D

and FuevRgEIULGSIBPOLYMERSCt i vel y.  Eudragit(r)
RL30D and Eudragit(r) RS30D are copolyners of acrylic

and nethacrylic esters with a |ow content of
gm@f 133 Y ETRRG: WRGHaRURE polyRers MRbRAIng Akl IceIn@ses are

niumgroups to the remaining neutral (neth)acrylic
est epsirgjlednejeasq ma@ripla swted ferlopiing)suRitRED caMaining 4y defive
Eudr _agi . . . ; ' '
150 708G elic I tiepl A oREAP TR feARh SHELOR weF bl
and oRSprefdred afetcaibulpti¢ palymerieéthylceltvlashenltbevghghbirtisan yill
properti. f 1h e . ' .
i e il ol BRIy bR byl s ety
f | uietiployiddysingdyr or co@ay comglsinatfony aved of pabf ey dsepimebiac@atings
swel | abl.e an erqeable i n agueous sol utions and

7] e e

di g@STIeR {99123] The Eudragit(r) RLIRS
di spersions of the present invention may be m xed

tog er in.any desired ratjo in order to [ ly.
oot dPhEL ot mmsgeaibaridlabpgitnt differcnshottRfost is
desiAqiateut@(BIol0skp. OPhiRdaHhib, PenfdpRufia il 8. LN NAGDLIER] is
; ? lo emra%ogfe&?b&%%%lilng g%t qrtrlgféce?lglogebﬁl %Ivg]a?g’—in}cn?irsci{)lg %%g%gicc: %(’)lvent

and then emulsifying the same in water in the presence of a surfactant and a
stabilizer. After homogenization to generate submicron droplets, the organic
solvent is evaporated under vacuum to form a pseudolatex. The plasticizer is not
incorporated in the pseudolatex during the manufacturing phase. Thus, prior to
using the same as a coating, it is necessary to intimately mix the Aquacoat® with

a suitable plasticizer prior to use.
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derived from 100% Eudragit(r) RL, 50% Eudragit(r) RL
and 50% Eudragit(r) RS, and 10% Eudragit(r)
workooEueegi t (r) 90% RS. O course, one skill edp@musives/ 44375
art will recognize that other acrylic pol ymers may
al so be used, such as, for, exa

Eud t L.
wo gl oem@epwmp:zbwsmm%ylcﬂ%@%ﬂ%ﬁa I %lh dvallable
CONTRGre RELe ®ABE1 o+ NInIGH s Ot Pénﬁsﬁmmd UIEAY smfs ptddct is

present invention where the coating npri ses

aqu@tﬁpgred ib¥ fRepEporAking plagticiaes ingpthe 6189%1%#%1& ﬂéedm?@f%c&sr@g
?ch@%s Afe nieﬂ%lfgﬁbﬁlﬂler 9‘&5%6?(&1&%1' s\é@ac@t@?h‘rm sthlhz%r

plasticizer in the aqueous dispersion of K hobi c

mat éoleiglacidy is Iprefpalreﬂ laep hpmegegeas thtuishybick & thewrdilytadwithsan

of I

pec Al BURERHE BT RS o8 A3 Rou EABEI A WIR! o BRI R directy

trammkimmewsenperature and does not formflexible

films under normal coating conditions, it is

preferable to incorporate a plasticizer into an

et YACRYLIC POELYMEBRISNg contai ning controlled-rel ease

coating before using the sane as a coating material.

Generally, the amount of plasticizer included in a

coatjong] solubihenpreferdas@bodiferthef the€ presaninvaitionthetontioBed

filmfornmer nost, often, f on1ab t 1 to about 50

per B M igksogiRristYs RhgEnaerYise o e Pleseis e PR Fon

of GRBudth@silt h6t 1&8iKed thaWeNEicid ManeditlclylickeidRbmdENd:rY, methyl

determ ned after carefu eri mentation wt

t
par tRERACKTatEerRLlYRTS: 5@%&%&ma%crﬁl@?ﬁcférnwhypmetﬂaecrylate
applphfRdd-AR- am[i? %@km&h@dﬁlicea%l ?fmé‘tlhﬂchﬂ@'a&dml@&hh&d zers

for "ethylcel |l ul"osée i ncl ude wa i nsol ub

pl asepdymer rolyinsthyagetiapiviajd), obinsteee lateripelyygthyl
pht nﬁétﬁz{cﬁﬂlatég cbﬁélgﬁ%r Pbl%c"i’ﬁ%mde tdanH&aYllyl ﬁieﬁ{a%ﬁte RPSlymer,

triacetl I S” possi bl e t hat

wat @ply(mstbat%kiiceacm#ﬁnaxdrndﬁ 20¢ glyt(lézldmﬁﬂa@rsel@eﬁqnow
nonogl yceri des, phthal ate esters, castor oil, etc.)

may be used. Triethyl citrate is an especially

pr ef[@¥19¢d ph astdicpretarrefl @mboch'melaq Wsoagsy licghiokyprsr ssicomprigsid of
et hyl cell ulose e

i St Bl mb G RS Q7 bl bihcfze

pol y:ﬁpdslymaﬁ afetveell l{memem thelarty@dtareodeswrl’uteﬂ irdiSF XM]I asdinBy

not mted to citri as, tri

oi ¢ b EEbeapoiasg i iR i elifig y goment
and<ﬂQﬁﬁhh&ya&mﬁmnm0@wh@ﬂe gl ycol. O her plast|C|zers
whi ch have proved to be suitable for enhancing the

el asticity of the filnms fornmed fromacrylic filnms such

as Forroggi tih bydeRtd dBmih aaekiable dﬁgdmttdnqmﬁle m:ﬂm;dlae necessary to
pol yet hyl ene gl ycol s, propylen ycol, dieth

pht Hagospasate pysergpore @mpnonmet{;qc(yé%@wm lymers l&vw@ffermg
Ci t il §icdl Sroplriies REH AldifYerdti Blofk t4Ms B @8 GhfrARY amBlonfulie

groups to the neutral (meth)acrylic esters.

[0121]  Certain methacrylic acid ester-type polymers are useful for preparing
pH-dependent coatings which may be used in accordance with the present
invention. For example, there are a family of copolymers synthesized from

diethylaminoethyl methacrylate and other neutral methacrylic esters, also known
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aqueous di spersions of ethyl cellul ose of the present
invention. 36 WD 2006/ 063109 PCT/ US2005/ 044375 [01271
wo0 mocesiied n enbodi nents, the addition of a snapdT/EsURN044375
of talc to the <controlled release coating reduces the
tendency of .the . aqueous dispersion.to stick duri
pr o8 ST IG AR SERCDIEE bGP Ry Rike SOmMTIIER o
Dr ugsail 2R EudaiandifionoR siin Tee) s Theenadcnahl diffstetnaypes of
used alone qr in cﬂin‘gi atign wth f)t er di ﬁati.ﬁns.
ThosdsigrEy dar Prrfe BUIAERE Y or e eyt P @ERBRYIE “Fflar
for copXgmel Rhich BwtiRen€assak ifddRBe waghi BadeynDioire,
the patient will |ikely also be tqklé]%g&-kjgsjh%t'
conbagthachdicaridsopplymer whighsiges pptswell ghaouinll F3e/endds fofble
art MWhbdue piieagli EYdriREERE 28 stBAkt AR RDL S5 RA S 61UME at
chenot herapy for cancer rrg(i/ al so receive other

ant i 2nwttEz 7. EndragiaREand BadpgihRS asaratersyeliabl, and g @mount
pai N L8 iopial radosage forms
Ponol T ghERol th dhest FABRUS KA QLERIGR Hitklertfosag

f or nuhtad wothFudregitddtand &S as¢ pliltiedepenvdsnit i on nay furt her

i nclude one or nore additional therapeutically active
agents, such as, for exanple, non-narcotic anal gesics
suc h[0#22] ac elnawitaio prefred embsdiments, the pirplictoatingysingiriges a
anal gesi cs,, non- .sterqgidal anti-inf r

(NS BEE P R ST Rers Bl b AR Aonf RUAR pharma
i nhi dpidecths TesdendntX Fadigit® BILB 0D ahd Eadrbgit@RB8 012, geqpbdively.
exanple, . 0 etran) a oids (for exanple
mogebidrisi e AL iDant BidndBERSHD Seodibis PHRE g

cer t @bthacyiadiciewitisa Riv dofiRni s\ @Bkinary, anfn@RaoBbups, the molar
therapeutically active drug.i.ncl udiﬁg}ﬁ%@t r]ot | i rg'ted
to tHE ShUYEONEMETRE P BT tRgEinipgnovy ORY EESTeR %508
the ph@ln BARRRR ROI0D #A32@en FabAkidRSBED. Th&flean molecular
enbodi nents, ~ the second therapeutically active, dru

i s swpightds ahopt bk dhereds dedetapianyRk (high pergeability) and RS
conj yae bérﬁﬁamifylg F]éff}ﬁoe e ?lem%emab@re@rdesd@&@Q@agfe%.mu&mga@

sequence in wh ) { herapeutic agents are ]
adni RL/BSanixtpressare isolpfle inoviter aad jin digegtive fhadspilpweven goatings

ther apyed 50 rtl?ecs%ﬁetaﬁ%wgﬁmlgérglteli&ﬁhééﬁﬁ iR hiqueBBs solutions and

t herapeutic agents as descri above in further
conbdigestivofiuide.t h ot her bi ol ogically active
i ngredi ents, such as, but not I|imted to, a pain

reliever, such as a steroidal or nonsteroidal

ant i [i23] anifh¢ Budragit® Ry R Solisparsicung efithe pesent ipyeianmgay be

stomach. notjlity, for exanple d .. nQn- dr )

*her BpL ettty oRsf AR SropfBAy B rolia

[ 0128 )eashfermhiiaicaewing a dednpldisdslutibragrofitak Besipbiarentrolled-

conbi nati on therap al he adm ni stere .

s e qUETRTSR I rE e Hep DEf B AT GEng
derived from 100% Eudragit® R1L, 50% Eudragit® RL and 50% Eudragit® RS,
and 10% Eudragit® RL:Eudragit® 90% RS. Of course, one skilled in the art will
recognize that other acrylic polymers may also be used, such as, for example,

Eudragit® L.
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adm ni stered by a reginen calling for two-step

adm ni stration. Thus, a regi nen 37 WO 2006/ 063109
wereb6ASa005/ 044375 may call for sequenti al PCT/US2005/044375

adm ni stration of the therapeutic conpounds wth

ot nikrEIN EORTR, Rirkade CoRTARER P, ="

adm ni stration steps may range from for exanple, a
few m nutes to several f‘tlglours to daa/ tEndl ’8 upon.

t he [B2dber tin gwbafimentz Af thp BFesEE ipveRtiong aliije Rorgyises
pot QN GYucof PHiRrdibl Of.a HYUPHEHIE a&itﬂolléd/releaéeaﬁeﬁf&ldlahé inklugien
and kinetic profile of the therapeuti¢c co

wel lof i elfechize amagnt ei)aolﬂa%tﬁ@%mfﬂé%%q%?us]d&aﬁs‘nﬁ ﬁggﬂf?@ﬁbw
and f R&i.298) Meﬁ%@v@ 't}{%rbh%lca{l 'ﬂ)?op%idf‘éb 8Ghe cdatloNatiedase

variation of the target ndlecule concentration nmay

al sogtinzeFori emmphebe%w erhyIcelbdeseihag arelptively pighsdass frﬁ’éltlon

therap ]gé'&thr% 9&9&%@%]‘1&&16{(1@% AT RLRL ot e L BRY e WHHREHRS, it is
adm hiStered similtaneous y, substantially

si myr¢ferablots inyorpgxatemeﬁltzqtranﬂown eﬁﬁiﬂellulw&Wﬁlg@mammg

r eglc%ﬁt?c&?e LLid 8o B el éaﬁ{% 85 Qﬁﬁx L8 BP Sl defally,
conpoun or al 8 anot her ther ageut I C

C on‘pbtualﬂomw oﬁ]ﬂasmlcabr mcducted in a cpating uolah@ua basedan the an

I ntraven us 1 intr I I

o v SBr RGPt GG e B bt 11D aBhe 50 prcent
f or wWxadightef th‘é\}‘femlffaﬁnet h@ortdeeuramﬁlmif the ptasmmmn,rid)svewr, tanenly

ned th stered or al rect.all .
Copi Ry BEERane g Aner G| g ryet g bR tgecing
(f Orsomﬁaﬂpﬁcemetﬁu@swpplﬁ@auﬁ, i ntramuscul ar,
i ntravenous and intradermal injections, or infusion
techni ques), separately or together, each such

therppayt | CE%{BP&W%MME|pld§ﬁm§&§1fo@|efh9ﬂelldllosa irfollide 3tk
phar maceuti cal formul atjion

pharingpéuble plagticizgrsaadhes diwhd S@%@E"Ftﬁl disthod phigplpigtriply Lyitrate,
ot hegpyfyQ b MalehiORiaccAR RAAEIMSis pbébitd thatike ﬁva&d—%sblu%@s

convent’ional [y used i n pharnaceutical conpositio

can Mestiriaes (welas anletedanenoglygerides.eithalets axiers caehB i 5
the grg l%el e hTﬁéjc HElt4RSs ar &?l%éigi?y RBREBPRARHIZ6R%} Yhe aqueous

accept’abl e det acki fiers, foam ng agents,
buf f dispersipns a’gethylsﬁellldm@m(ﬁﬁlednwet inysndieier vat i ves,
chel ati ng agents, visconodul ators, tonicifiers,
flavorants, colorants odorants, opacifrers, suspendl ng
ag en0$26]bi nEhemsplesf dfkuibls, plaspbla@‘s faithesrowylic palymietseaf ths,

m xt ures .t her The t
can Peent i TeBRe i 1S a0y o YA R o KB
accoitlata PRV, hﬁbqb}a Icitnateudilhutyl prtiedate, tahé posdiblyi h%d),ropylene

keepi t he pgssibilit

addi $1V%é58gﬁballaﬂ‘°‘zﬁ‘fsé‘f%é s p’ﬁ%’? N R’ gat t%)& f;(; ?nr}r%nwi’g PRe

st abéihgtitity 6f thé Fbnd forhedd ffopd BaiYlad fila3.su@as Eudragit® RL/RS lacquer
solutions include polyethylene glycols, propylene glycol, diethyl phthalate, castor

oil, and triacetin. Triethyl citrate is an especially preferred plasticizer for the

aqueous dispersions of ethyl cellulose of the present invention.
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WO 2006/ 063109 PCT/ US2005/ 044375 Route of
Adm ni stration [0132] The fornul ati ons of the present
wo powensiton are preferably adm ni stered oral | ypCT/US2005/044375
However, one skilled in the art wll appreci ate that
t he stablllzed can binoid farmulagio of the
pr ed@1] |n\z[’éﬁ?‘?aé)‘herﬁ IS, %er?‘fifhé‘anf’ W%?%ftt’f‘lﬁﬁ’the
by tBrdtedkeld208t Ritin@RAu@ theRend3aliyl dTitisd Ru&shs isperkibe to stick
nasogastric route, a percutaneous route, an

i nt MEvehRTO%essiBgRad aﬁﬁaslarﬂonhéfl‘fﬂ%%ﬂnhr route, or by

direct absorption through nmucous nenbrane tissues
(e.g., buccally or rectally). Although formulations
speeidditiond Bruggii t ed to oral administration are
presently preferred, the conpositions of the present

i nvention can also be fornulated for topical,

t r arl8LP8} rraICanmlxim;cécﬂs sugicas| deenabingl manbe ysed olagg eradh combination

r ec‘v‘?} h’otl# &%athQJ 3 1Pe%r1§'éhte F@kﬂﬁ 1ﬂke%g%rﬁ£é AL 7S

or o admni's ratl on. sage form
c an el&ampie S0 thsetcasm;f ADS m’aslmgxyndrenml the pmensmﬂpidcslytamoybe

spr . r 0S, , S i XI r ot

dos 3%1% tﬁ%t cmglgat tll;le Vlrug §1 FHX %}, S€ ﬁlﬂlele(glg tﬁ)e Q{awﬂl

r angeadildy rd?bbgﬁfekmhﬁtqiatmmlreMmg tzhed&itlyerefpycfm cander My 1atso 20
e or, di vi ded

{ PerraisubieteR M Eh M eBhET BRSTR e gt Bhievppeipgedicl o
ot hgkcep@RPRNIsAOWEH aBRdhstefidl bhti-AEdmaRAfore agient3eThe

determnedb one skilled 1in the . ing the
Capdonml a[ﬂ@m%%ﬂd mﬁhwﬁé @w&vﬁﬁ%{v%ﬁ“@%@nq’}% PHROTS he
cannaiibmil thefHEMMtaBy htike hgent, such @4lifek-dkhihplg, ohohafaebouc

capsul e. An essential part of a liquid-filling
operdgplEsies .sgchtqﬁécet%mpnhep Of @SPHim ARIPIdAE PPiale @xRISesifs, non-

capsihr§idal ARG iTRMARASY bRat (& LYk le;@a%ﬁe héh-sg&kivear d

gel atin capsul es_are” bandi ng usi ng gel'atin band and
sealyplgoxysFiRge mhlbﬁyﬁﬁ%(:@é%g mhcblt@rﬂ) mlx@meﬂc’sﬁ@r €¥garle.e
seal f the
o) (s BERT EREGHSER (b ol ol ctat DA fon”

o sxxmmetholonet)hén eartain enthedimeats of e iveqption. @ staou therapeutically

cap. gtc%%edrlg%@giugﬁgfbg{ nolt HI‘EH@J {o tﬁ% L%Vg G {1 célagfﬁg, ils S

gel i's conmmer aval
mar kmoqﬂ)raledj'mto thé erahmmblﬂmwéﬁn(lurwﬂ dther embodiments,

oo IR b RR e iy sl RSP rd o e ppipny i
by reeajnsctioh V\&thahmmy@hnabﬁﬁld/@saglﬂﬁfrﬁ) 6"B]ie(l~9quence in which the
PCT/ US2005/ 044375 0135] , Cannabi

T o BBAIBTS AHR Arepdnered SORT Py St “Compination

therapy" embraces the administration of the therapeutic agents as described above
in further combination with other biologically active ingredients, such as, but not
limited to, a pain reliever, such as a steroidal or nonsteroidal anti-inflammatory
drug, or an agent for improving stomach motility, for example, and with non-drug

therapies, such as, but not limited to, surgery.

[0129] The therapeutic compounds that make up the combination therapy may
also be administered sequentially, with either therapeutic compound being

administered by a regimen calling for two-step administration. Thus, a regimen

37



capsul es can be manufactured using the Capsugel LEMS
system and capsule filling machi ne (Bosch, Zanazz

w@bmspe31dd t ernati vely, they can al so be manufect/usmos/044375
by using the banding method to seal the two hal ves of

t he hard elatin,c _
ban b sl BARE Rl ot 00 G Fap ot ccs
Knowpart Qinhﬂgﬁzﬁloﬁlﬂfkﬂeglebarane , abitveangtnts. dihd tiins psided lﬁQﬁWQdﬂ thay
various 1 hdustry publication

E. T mulifpleadrefnisratag o e ok g el '?“s‘em R
Capskaed hbird tAdays, (a@bén@ln@ abbiythe lpbipbﬂ*&@df dach @atabaftmss e
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preferably not negatively impact the stability of the final formulation.
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Uses of the Present Invention [0138] The fornul ations

of the present invention are useful in treatnent and
w@emeeesioon of a very wi de range of disorders,PCT/US2005/044375

i ncluding, for exanple, nausea, vonmting, anorexia,
cach%X|a ? gastrointestinal tract distress (such
ﬂﬂéfwnq¢ﬂW§estion, st omachache, sour
stonmach), inflammatory bowel disease, Crohn S
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to dmrbeassemnsn despeﬁsﬁce@elshls@npbumltb@ Didy hétosod ], Bfhps,

oW n r a reduc se of opioid to
achl %’v‘ép SLIXIEd’ﬂP&’S'i ‘g’ﬁ"’(geé‘% eSll”ﬁ?onabl no}O has al so

been used in the treatnent of cancer cachexia (where
the | oss of appetite induces malnutrition in cancer
pat i BA8%. 1t has al so been used to treat novement

di sorders including dystonia, Huntington's disease,
Par ki nson' s_di sease and Tourette's syndrong;

epi | OA33) aFbe dospeeappsetcl deongbinphmat vashwidaly Arorn s meerto 0
di se@s Qaily! iesikSe oPcmeéH‘cﬂ%@ BPihCra F)thf%ﬂ LR PRRAH; SFone
in accordance Wwith the présent fnvention Is

cont eI otgr mnatanwdsaw bel ytiligéd Gabheandig dotermivedby emedkilled
any @tfiely. use known or which beconme known to those
skilled 3 the art. [0139] Al of the specific
enbodlnents descri bed herein with respect to terns

such i ds, dronabinol, carriers, oil-based
conﬁgﬁﬁgg%ﬁna&kggsed carriers, stabilizers,
anti-oxidants, surfactants, enulsifers, absorption

enh S, PeLcen r nts t ab
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sect delmin@hpdulte afetRbdihd Gsiid @g‘elﬁﬁﬂ)ah@ and RRiPFARABGE

cl ai s
hydroalcohollc solution. The capsule sealing process uses the principle of

lowering of the melting point of gelatin by the application of moisture to the area
between the capsule body and cap. One machine for industrially sealing hard
gelatin capsules is commercially available and is marketed under the name
LEMS™ 30 (Liquid Encapsulation by Microspray). This machine is connected to

the output of a capsule-filling machine by means of a conveyor.
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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS [0140]
The followi ng exanples illustrate various aspects of
wo b®epsraeent invention, and are set forth to PGEUS1005/044375
under standi ng the invention. These exanples should
not be construed as specifically Iimting the
i nvention described and clained herein. Variations of

the dl@?]e nt t‘aﬁhabirﬁfd ©gl Bﬂmﬁl&lﬁorw&ia *gelbrm 106 t@ﬁp@bﬂure stable
equ ents now known or | ater devel oped, which would

be vipsencantbe nmynfapw gping thedppsuge| LEM& sysierp prad gappule-
and ﬁﬁfﬂ%@&%ﬁ]‘né Q3e seh, '@dha@%f &E). ‘Nltemaﬂ%ly,qmr&gl@ 8lsb Be

exper | n, are consi dered wthin the
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dovEral SRy, € URIRR O RIAGRME halfiio) Fhfhd Roptiona)
dr om’rhroﬂoibgyf i kool thass skiligdiingheat, and\grsbtefmth IMGoioMPLC

Agi nt 68 ma Di hd I Xer '

S P ot e D PlS B PP S g
Bealk®lagin CVpﬁuMﬁCﬁpsﬁgeFLmﬁdfﬁ (Ol@mlly published in Gattefossé Bulletm
Di sso I Di si nte iqn Procedure [0142] An
accﬂr%ép%n@%@?@@ ﬁ‘g@”f%%‘ ¥L) of dissol ution
medi um was transferred to each of the 6 cylindrical

gl ass vessels of the USP D ssol ution Apparatus 2. The
appddepiesesasiedtritt ated at 37 C for 1 hour. One

capsule was placed in each vessel and the capsul es

were allowed to sink to the bgttom of the vessel

bef #1386kt arfihe hepnderrredicaMarinelo(Donabing! sefutionrigsoft gelatin

(rjOt %{iﬁ Q{Q?fi? E%gly(hfnstglng attb 3 fem ur‘g&f tRioag rﬁ‘énu%td'ré?mf
uri ntegration tes e capsul es were

42 warﬁeo(rﬁhmﬁamgarmutﬁy@mo@) mmamgnds dhat theeaiiugiag staresl at

time t.aken E I o ul 11

r ec 6?’1%%%.3"[6?% pt Er F&ﬁggs l}seé ce(Jnd enst W%gf@yﬁ%%éﬁbg ’

i nsPRydicians Mdsk Refesencd® ,iFdt 2¢03).t ylnhxlfe thderandsd psaduet Marinol, the

Exan‘geletl: Manuf ac. urrnﬁqaﬁrocg (%b 431 ¢ ulation d

el PG TEPUPRRIP B FATIRBI (i AspyRaR forgulation drug

chemradatd thatsyprefeediyzsemble at all conditions — refrlgerated, cool and room
temperature (25° C/ 60% RH). Factors contributing to the improved stability,
particularly at room temperature, of the present invention include: the absence of
glycerin (glycerol) in the hard gelatin shell embodiment; low amounts of moisture
in the hard gelatin shell embodiment; low permeability of oxygen through the
shell of hard gelatin capsules; low sensitivity to heat and humidity of hard gelatin
capsules; and the presence of sesamin and/or other antioxidants in the formulation.
In certain embodiments, additional factors contributing to improved stability of
the cannabinoid dosage forms of the preseﬁt invention include the addition of
effective stabilizing amounts of organic bases (e.g., ethanolamine and
meglumine); and/or the addition of additional effective stabilizing amounts of
anti-oxidants which may or may not be inherently found in the oil-based carrier

(for example, sesamin, lecithin and/or L-ascorbic acid-6-palmitate).
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as per procedures known to those skilled in the art,
and is supplied as a light- yellow resinous oil that

WO 200606316y at room tenperature and hardens upoPCT/US2005/044375
refrigeration. Chem cally synthesized dronabinol is

suppl i in_a round. bo S
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har dh geingtd Elaff’g[?rﬂi%%eﬁw Bt e sl 6 ?S‘bl‘is bl
Pr epppREhtiBs, Bﬁc&laﬁﬂl tBélttedtm et rigaind heﬂdeﬂi&mlspmmlcbofd 1n3ury,
wat er. The cap romé;r@e ca&sul e wa % anmou{E such
f or rABISEY: 8P SANFNYETSEHE-By &Y HisAL NGHOPR i P% pna
2006{/sQRhBR oY 83280 RLEAG3Vit opifid andil@Rizs Bk Sylﬂerglstlc way to

accordance with Example 1 was fllledln%ﬁ‘é e%(/i i
capsiglieveppin; a@«aat@gqaoémcmh@aﬂ% paypaelhdy dreresss P‘é‘“S“& ion
S mal df o%ro?%ﬂiédéﬂg Ymcﬁ:hsﬂ:ﬁ%ﬂe 'eﬁE&s)taﬁ@ma§ B@bplﬁﬁl Spating (i.en

to rnner walls of the cap % V\ﬁ
i nnmuoaau@ fpr a gadyesd dosd wapt%fth@alaeveﬂnéqfliVPlﬁ'échf ShysHroaabinol

wer ehag {59 er# I¥S@(§] SR EEEniR oFLHRR cHIRRR (RRéE It}%%s% r&)@appetlte
B8 CaVTTer ent te 5C/ 6

store nperature conditions (25
RH, #0@e7 5dnuRifon imicaBsT)pationts)s Itap alic Bees uspdi tegeqté@éement

St abi,.| S
u: |a| 1§<I)r'gé/rs u}c#%ing%gstg’rﬁld n'tlgatgﬁ’@'agka%e ]I%}kmsoyb%é\e%%ﬁél es

re size 3 capsul es
cont Aouretieds @nd@mel}pﬂapﬂy; aroll for appetite sinailatidn in@gzhegmer’s

sol uéllse%Qe ("Pheou\gcle g% SandBRRid fé)rrplﬁlta&!wr% p?epg’reg FAAEMBnce with the

present invention is contemplated for any and all of the above uses, and any other

use known or which become known to those skilled in the art.

[0139] All of the specific embodiments described herein with respect to terms
such as cannabinoids, dronabinol, carriets, oil-based compounds, oil-based
carriers, stabilizers, anti-oxidants, surfactants, emulsifers, absorption enhancers,

percentages of ingredients, stability conditions, stability profiles, percentages of

41



concentration in the capsul es). Exanple 3: Conmerci al
Manuf acture [0146] An exanple of a potentially useful

weowseenoal manufacturing procedure is as fol POMES2005/044375
Vi gh required amount of Sesame G| (e.g.,

i natel y 50% of .t ot al nt).of pSes
O | R sk gese af B es A AN 3 Mepel P SaR e

O | 1he géRpic AXiehtdng dyschibed i €he s&ﬂhﬂfﬁdeﬂtldd@the We@fikfibn and in

(any, nobl e.g., nitrogen, helium argon) during
war nﬁhﬁﬁpﬁeﬁg dgﬁ??lmﬁ-o prevent oxidation. 3. Wigh the

flask contai ning dronabi nol and note the gross wei ght.
Heat the container under vacuumin a convection oven
or oil_bath_or vvater bat h to aprOX| nratel 95 f 5C
unti| PETAILEDDESCRIPTION OF R : NT
['iquid. Ensure that the heating is unlform Record the
heating time. 4. Renove the adapter on the flask

sl ovxnoym]nd Theamﬂé\eing dxamysley iflodiratevaripuselspetsadt g s e

Gl with Stirrin nse the r ter flask 2 to 3
ti mengt‘f’ﬂ e}ggla{e Sgtr@rﬁ%f i &R &Sﬁ%‘%ﬁglti‘e ‘RHE‘“PHGTE‘?Sﬁses
t o SeqmpRsGhduld 800 bé ednstiied dYlseciichily @RitRp mﬁ@mérﬁbﬁdesmbed
i ndustri al nfjxer for 10 to 15 m nutes.  Recor

mi xi A cfaimed harein\arighonspl thedysHigTa ichiding he Ruhswuamocﬁaﬁ
t he éqawalew@lng{wtknown 8r Bick H&VeRPEE whiRBtWRENbLd RAhid p[lﬂﬁﬁr\@éw of
tare wei %ht s wll be the actual anopunt transferred
i nt dhessekitied fnibe @t |and ghanggssin fermalatigiomiminer phanges in
Cont@(‘p%ﬁel’ﬂﬁltd&]s@n aH LoRREGPIIRMBLiR %evs%[hlg (gfthgmventlon and
nmet hanol , et hanol, di chl oronet hane)
was hiphgpded glaimmal ysis. 44 WO 2006/ 063109
PCT/ US2005/ 044375 7. Reweigh the raw materi al
container to obtain the weight of the container after
was hi0idjl] CaTleafolowing heuipmeéenfland prbcedpenedsiused toussedor and
for tion. 8.
Con CGE %gtélée S§a%8%ﬂ&%§18ﬁﬁj'r’%1§§ :énol sol uti on.
Determ ne the exact dilution factor (e.g. 49.85%
dronabinol) 9. Calculate the additional anount of
Sesame Q| to be added to the m xture to obtain the
r equEqueginceoncent rati on of dronabinol (e.g. 12% 6%
3% Agdilénbd WOWPRLC

Agilent 6890 GC

Maxima™ Digital Mixer (Fischer Scientific)

Isotemp Digital Hot-Plate Stirrer

Glass Beakers

Volumetric Flasks

Ovens

Dissolution/Disintegration Procedure

[0142] An accurately measured volume (500 mL) of dissolution medium was
transferred to each of the 6 cylindrical glass vessels of the USP Dissolution
Apparatus 2. The apparatus was equilibrated at 37° C for 1 hour. One capsule
was placed in each vessel and the capsules were allowed to sink to the bottom of
the vessel before starting the rotation of the blade. The rotation speed of the blade

was maintained at 50 rpm during the disintegration testing. The capsules were
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10. Add slowly the cal cul ated anpbunt of warm Sesane

Ol tothe mxture with stirring. Mx well for 15 to
w@oseades Wi th steel spatula or an appropri aREr/US2005/044375

bl endi ng apparatus. 11. Cool the dronabinol sol ution

tor omt tur cord the c i N tinme. 12,
Subritoe R AnE el BF S hptiie SR8 Wty asetfg.

Fi | | Rupgure of t4pkude {Sedentified Bapisual inspectiOl df7lbssAr integoioy dfatd
aspectlgf aliquid-filling operation is the ability to
ef f e@PTWely seal the capsule. The nethods that are
avai l able to seal hard gelatin capsules are, e.g.
bandi ng using a gelatin band and sealing using a
hydroal coholic solution. The capsul e sealing process

uses the principl gxfih kqwainnﬁcm‘rigfgoe@d.ﬁbng poi nt
of gelatin by the appllcaflon of norsture to the area
bet ween the capsule body and cap. The machi ne for

i ndygi43jal | Mel%aﬁjte'trﬂlgydp&%gnﬂﬁlb%fdﬁa&ﬂ% W &8mically synthesized
commercially available and is marketed under t%e name
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machicfg ¢

capst SR ROF ke shelyjsbfoBibBbiryfite da hardens pop e
Dr orrafyigatstion a@lctng@ﬂlatsymhwsmdﬂltoeﬂpmlas smpehf(d k@ r¢Rnd pottom
cap ¢ [

cyor SRt BF BT W 24D e 4B AP R b T e
etc.plug.Alternatively, they can al so be nanufactured by
using the banding nmethod to seal the two hal ves of

the hard gelatin capsules (e.g. Shionogi HG capsule
bandio ] machionghinol lx sedheoibis p Eai Slieﬂfaﬁgj’llabv'tsonnSilllbdﬂhQﬁacuum

?)5 S Yﬁ?ég&g%%gﬂ]@%%gg@y\% 0]8 % @Bh 33! tg 8E) %% 8 ] A flask containing

Dr ongbiabéot #@&REEn B lprehbaeddil wih @pplfokhbemmaﬁlﬂthl ghoahbiflo]
capsul es, pre ared i.n accordance wth the nethods

descdFEe bR levrblertigid- oFhfiagtirbiapiss pte flasksyaghpmeyed

is %eﬁ)r%aﬁﬁﬂgﬂﬂe@a% 158hinol Yad thnstedred 32 glalh RERABELY
oi |, super ined (Croda). The fornul ati on was a

t ot Aisinggrelass BiPpy A dhspractamospdimsierer Was ritede The actual
capsipldust oﬂs@%ﬁlgloll-{g' Be ARRE td MRkl tSre WShtaithERquired

associated wth the assessnent of in-vivo performance
i s tgeacairatics afdrapabinelgyas cpiqulgled.ebesping gil {(Basamé il NBANRBDW

di sSSRBHW Llefinid, Méa%gecgﬁ Soki& tahg %ﬁt&%df ﬁoﬁg%ﬁgm

appropriate excipients for t mil a
Uni ttedp&etateewas Fﬁhasfﬂmﬂdp dranalfiiepnininguanddle atual amount

di Sstpalnyi;ef.'rgcpwg r%tte Yhe %H)?m% coHtamgng dronabinol and sesame oil was

again heated in the oil bath for approximately 5 minutes and thereafter mixed well

by a vortexer for 5 minutes. The resulting solution was cooled to room

temperature and a sample was submitted for analysis.

Example 2: Filling Hard Gelatin Capsules

[0145] A solvent solution for sealing hard gelatin capsules (1:1 ethanol to DI
water) was prepared by mixing equal amounts of alcohol and DI water. The cap

from the capsule was removed. 184 pL of formulation (equivalent volume of 165
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product, Marinol, a liquid-filled soft gelatin
capsule, which is inreality a disintegration test.

w0 mobhesipr esent study, USP Di ssol uti on appar at RSI/BS2W85044375
used for conducti ng all the disintegration tests. The

d d 711 . .of th P,
[ 07318 Peher LR B OB b ey A4 Py ST absue by

sol uisingMISTRBMAN®De Ire:wmiwlﬁpettus adnal ligibsishtveg dipbédinto the

media with their owthin_0.05 units of.
e sepesalftioerc b it Henginbigits i 5he Stvisrs bty
Buf fegised #Ath theZhp. ”Bhe MNeAtcapplBulefeatriel atdndfehtd 14) clean glass
Phosphat e Buffer H 6.8) [0152] Iﬁf ocedyr E’Q .
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CapSitheanikbt ifd BGESF 163 Iﬁgagdhtrbﬁ%&%bld A3 phALinCARP A 5% drug
were allowed to sink to the bottom oF t he vessel

bef eprcestraiqninthetchgsuledt at i on of the bl ade. The
rotation speed of the blade was nmintained at 50 rpm
during the disint egr ation testi ng The capsul es were
observed and Eks r g By psul e shel'l to
rupture was recorded Rupture of capsule is
identified by visual inspection of |oss of integrity
of t[dBi6¢apsAh example AB pBEAGAIN6BE0DedRE¢rtSPOD/IRA4BE S
[015% he .di sf Etegratlon times of six dronabi nol USP
5 mfr ¥ lérﬁllse‘? ?} &d i n Exanple 5 in Water and pH 1. 2,
4.5 and 6.8 Buffer SoI utions (as set forth above) are

provi ded _jn Tabl.e I es disjnt [
sl oV SRSl 9T SR e PRSP RSB A o
speci fi cahichReRht) 1>5swamumlslh a clehfi 8RRES ded 1k, t he

di si nt egration nedi um used. These results indicate

t hat?: t he W BResAMOP1 EapprdRately 55 goqm Maingaip djsitdlapket (any
di si nt egiabie ghsne? | hitloB&h, RBslin® atR8} @i ?%rﬁqﬁ@rtﬁ&lr t6 prevent
dronabi nol  should be readlly aval | abl'e for absorption
in any pé’rxtda%q" the gastro-intestinal tract. Table 2

€l O 1 1
pHmA?I g '\ﬁVGQ‘é fb ?&ﬁ&f ﬁkﬁrﬁ%&?bﬁ%ﬁmMﬂ&%@eﬁhé"Qﬁo% wéikht1Hat the

container under vacuum in a convection oven or oil bath or water bath to

e

tug

approximately 95 & 5°C until the raw material melts to an easily flowable
liquid. Ensure that the heating is uniform. Record the heating time.

4, Remove the adapter on the flask slowly and transfer dronabinol to
preheated Sesame Oil with Stirring. Rinse the raw material flask 2 to 3
times with portions of warm Sesame Oil. Add the rinses to Sesame Oil
container. Mix with an appropriate industrial mixer for 10 to 15 minutes.
Record the mixing time.

5. Weigh the raw material flask to obtain the tare weight. The difference
between the gross and tare weights will be the actual amount transferred
into the Sesame Oil.

6. Wash the raw material container with a suitable organic solvent (e.g.

methanol, ethanol, dichloromethane). Collect the washings for analysis.
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2 1.15 0.57 0.22 0.90 3 1.43 0.57 0.22 0.70 4 0.60
0.85 1.32 0.48 5 0.82 0.63 0.62 0.45 6 1.12 0.57
wd.2006/0681897 Average 1.09 0.76 0.74 0.63 Std. Deor/UuS2088044375
0.32 0.53 0.17 [0154] The disintegration tines for
these capsul e herefore neet. the USP _specjfication,
of nbt  moR AR B T RO SET B TP BRAGISBF ehLg5 St cagainer
Exanpl e GifteSvashingi Cylciies uihd weight B 89860l @fedVRifinulaling
[0155] In Exan%I(ye 6, a (ﬁ:ﬁonabl nol fornul ati on prepared
i n accor FRRE% "1 ArongIeLsPEtaAN and containing 5 nyg
dr ongbi Natondud MY dsshySEHRIDYPArbrabfiél dlutidn€DitB@ne the
(Croda) was prepared. Water was added to the

f or mul at i FACt dppntpcior (e 8r H983% froRakird)) vor t exed for

sevegal hodlEudate the 88EASHaEAmoliR 6 $RAHMDALS BOadMRE to the mixture
separated fromrenmai ning water after centrifugation.

Al t hough tA@biraAka feawtadiconeeairatifnt donsbingl (e g pl@l4, 6YusY,

to cal culpieg e amount of water in the fornulation,

it is believed that the fornul ation woul d be saturated
wi t hlGat ekdd siavig thejcplowlatedmimount of wiarm SesemalOihoulesmixhe with
formul ation. . ' l.ass ' at 55C .
for 2 weeblfeSpigbRIE 15130 By ARssct e B g JBSFopriae
rati onal éldnding apgardtos.mi ng stability studies at 55C for

2 wegks on it he..hypot hesi s that _the data ..
obt allelh ed ‘Q@@bﬁgﬁﬁ)gatgn%lg 8@“1?%%%%% ﬁ?’?ﬁef%w o Fe?%gﬁe? gagling
shel f |i ftem@of the product stored at roomtenperature.
47 20%@0@3109 Pl;’ﬂ[ U%QOS/ 044375 [0156] The
results DR ASPPPIE o aRaYFiR g of Exanple 6 are set
forth in Table 3 below Table 3 ASSAY TOTAL RELATED
SUBSTANCES CONDI TI ON_FORMULATI ON # % | MPURI TY D8THC
CBN CBD Zer ot38mple & Commergial Yilling in Hard Gelatin Capsulegg
0.29 55 C Exanple 9-ii* 82.16 17.84 0.72 1.86 0.23 (1
wee anple 6 77.67 22.33.0.49 1.92 0.09 55 C
Exaﬁ%nfﬁ 9- | 4\ EpoRigntRspeshoha lignidifiligs aperefion is the ability to

effectively seal the capsule. The methods that are available to seal hard gelatin

ey LYy =
—r

capsules are, e.g., banding using a gelatin band and sealing using a hydroalcoholic
solution. The capsule sealing process uses the principle of lowering of the melting
point of gelatin by the application of moisture to the area between the capsule
body and cap. The machine for industrially sealing hard gelatin capsules is
commercially available and is marketed under the name LEMS™ 30 (Liquid
Encapsulation by Microspray). This machine is connected to the output of a

capsule-filling machine by means of a conveyor.

[0148] Dronabinol hard gelatin room temperature (“HG RT”) capsules may be
manufactured using the Capsugel LEMS system and capsule-filling machine
(Bosch, Zanazzi etc.). Alternatively, they can also be manufactured by using the
banding method to seal the two halves of the hard gelatin capsules (e.g. Shionogi

HG capsule banding machine).

Example 5: Disintegration Studies
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(2 weeks) Exanple 6 62.71 37.29 0.60 2.70 0.23

*Control [0157] The noisture saturation studies
w@onductied on dronabi nol solution in sesanme oOPET/US2005/044375

indicate significant instability of the active

i ngredi ent dronabinol. In particular, the assay

showed that the I evel of active drug fell bel ow 90% of

i ts [oLmt i ablmegmtonw'tddt&s ve@@nieRdd BfDBhaYiRG8edie 82 C,

wi th_sign nts of inpurities present. The
| evefognglﬁtl?‘hél @g%ﬁ%%&aﬁsbﬂ@ep@swwaoréﬂﬁe ithrihg meteds

t O I dcsEritied BBlok. TAB Fdrinuhiibh BGtel REESMMAOR aBBhk e&i}sul%ﬁsgua-
on the stability results, it was determnedt

f or niriTEG @93 1 1@@% L gupes esingd Crpda) ¢ il b%formgkaam waStaytotal

€. 9. of 169 4l vas @ndapRridt&fin s$R8 Epdulbe. The cause of
this lack of stability is hypot%e3| zed as bei ng due

to the presence of noisture and the |ack of sufficient

ant i g M]danﬁ“ﬁéaest thht Cft}ﬁ‘osft 8&59"%5@5(:'1 Qih&/lfh L §%E&Ment of i 1n-v1vo

degradati on of the dronabinol in envi ronnen
(‘s upearfornadrica édthe diswirsion tést. wasley doping ﬁOUni,llam«'lSsdjsﬂolutlon is

i ngr ul t
b o S S5 B Bl (P W TSl 20 thd b RN

pr esEnitse S:oitesMasnmopelaﬁdSH)aeﬂumi a gisdolutioh es3t for the branded
anti oxi d ck.of, stabili

d. t
i ncr rg\%ue ’ nardlr dni‘%}*ﬂqgfr‘legéf’%?%‘a““ ?aﬁfﬂﬂ? “%‘ﬂ“’iiés gqurce,ﬁh%g
del tdisiBtegialion €BDliathd pfeSbht sidaSH Digsoitiediapparatus 2 0@3%&68 for

WO 2006/ 0631 PCT/ US2005/ 04 erature and
acce?°§$‘é$8§ a@%ﬁoqlst"? TR\ ES: ﬁeﬁf’aéﬁgﬁ ! BQJI‘“&F"“PP el
wer eof thoyugpct ed using sesane oil from Arista, Croda

and D pasa. Exanple 6A: Dronabinol Solution in Sesane
Ol Sourced from Arista - Capsules [0159] In Exanple

6A, @u1enabi Di%'zntég%t%']\@édz%sw%f ShdWuBidofffiohdMisted below were
accordance wth npl e 6, using sesane oil sourced

f r onHsed ﬁ%@lantegiﬁgorf it tisir pihad psicdrip MathgaQpisunits of the
exposedribQ VSt ure in accordance with the process in
Exanple 6. The dronabi nol formul ati on was then used
to fi11 RianaryeWatdrn capsul es in accordance wth

Ml e DpoddiGie AR vvithinthe capsul es was
|n|t|aIIyO;Imﬁe]%l (:ﬁ’ tested at 25 C for 3 and 6

nonths: me@tef]élrffel(pfﬂéhd 3 nonths and at 55 C for 1

and 2 \A/e%g%)RLQJBQ‘g% @ﬁ%gesul ts of stability testing

of Exanple set forth in Table 4 bel ow

[0152] Procedure: An accurately measured volume (500 ml) of dissolution
medium was transferred to each of the 6 cylindrical glass vessels of the USP
Dissolution Apparatus 2. The apparatus was equilibrated at 37°C for 1 hour. One
capsule was placed in each vessel and the capsules were allowed to sink to the
bottom of the vessel before starting the rotation of the blade. The rotation speed
of the blade was maintained at 50 rpm during the disintegration testing. The
capsules were observed and the time taken for each capsule shell to rupture was
recorded. Rupture of capsule is identified by visual inspection of loss of integrity

of the capsule.
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Table 4 ure Total inpurities Moiof stu Potency CBD

CBN D8-TI-1C Increase 25 C % +% Zero 100% 100. 00 0. 02
w@®2mé4/068160. 3. 82 50% 100.00 0.01 0.60 0.58 4. 3dCBUS2005/044375

Mont hs 100% 89.24 0.16 0.85 0.50 11.31 7.49 50% 90. 36

0. 15 8 0.49..11,48.7. 17 Mnt hs. 100% 90. 19 1.11
o ool005Hls T HesSBreBid et sHgtanisoh Dab S GiEfaPiik ised in
8. 94Exaﬁ@1£iin Whter aeisphl 1.3, 40 arit @ BLfenSoliohd (g s@fforth above)

le 6 0 t fort in Tabl e 5 bel ow,_ 49
2006 r@B‘é’I@@él ﬁ&%ﬂ?sgo%@?h@&ﬁ%ﬂ? s dipigfiqegated i dgsg fhan 2 minutes & el
| mpuyitlin e UMSﬁdg%@hGp&mc@ﬁ&yonB%ﬁ%k)D%’e?é@l\‘erm}%as e
40 0. % % % % +%_ Zero 100% 100.00_ 0 0.51 3.82
309% digipicggtion medigmgisedy gseaesylts ndiggistthat fisobomoinphcapsule of
0. 96 QumpR SHpREy disihtberaRAVER theSedh efePanfIdeBr, roRShinol
5.65 2 l\/bntﬁ 100% 58. 36 0.37 1.10 0.65 12.46 8.64
50% Bould e eeadily availgblg fog gbspiptipy igamgupartdf Ktsreapzo-nomtsal tract.
85.90 0.36 1.64 0.43 13.23 9.41 50%88.95 0.60 1.46
0.49 12.84 8.53 [0162] The results of stability
testing of Exanple 6A 55 C are set forth in Table 6
bel ow. Table 6 Misture Tpigl,l mpurities 55 C Potency
CBD CBN D8- THC | ncr ease ero 100% 100.00 0.02 0.54

0. lSaflip?eéNo Disintegration Times (Minutes
) Water PH 1.2 pH 4.5 pH 6.8
1 1.40 1.37 0.62 0.70
2 1.15 0.57 0.22 0.90
3 1.43 0.57 0.22 0.70
4 0.60 0.85 1.32 0.48
5 0.82 0.63 0.62 0.45
6 1.12 0.57 1.45 0.57
Average 1.09 0.76 0.74 0.63
Std. Deyv. 0.33 0.32 0.53 0.17

[0154] The disintegration times for these capsules therefore meet the USP

specification of not more than 30 minutes for dronabinol capsules.

Example 6: Stability Results — Presence of Moisture

[0155] In Example 6, a dronabinol formulation prepared in accordance with
Example 1 and containing 5 mg dronabinol 3.03% w/w in sesame oil, super
refined (Croda) was prepared. Water was added to the formulation, and the
formulation was vortexed for several hours. Thereafter, the formulation was
separated from remaining water after centrifugation. Although no
measurements/calculations were performed to calculate the amount of water in the
formulation, it is believed that the formulation would be saturated with water
since it was mixed for several hours. The formulation was stored in amber glass
vials at 55°C for 2 weeks while being tested for stability. The rationale for
performing stability studies at 55°C for 2 weeks was based on the hypothesis that
the data obtained would be a good representation of two-year shelf life of the

product stored at room temperature.
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50% 100. 00 0.01 0.60 0.58 4.31 1 Wek 100% 91. 00 0. 06
0.58 0.50 11.15 7.33 50%88.82 0.04 0.69 0.44 14.74
wd 8004863189 Weeks 100% 75.08 0.01 1.05 0.46 22. S5AC1/852085/044375

50% 71.65 0.01 1.47 0.50 25.45 21.14 Exanple 6B:

Dronabi nol Solution in Sesame G| Sourced from Croda

[0163] In Exanple 6B, dronabinol fornulations were

preqerssy i Mmhacesnitslafuabilvy tditikgueAxhmpl/A, arelsdt frgthde Tabie 3

oil sourced from Croda. The fornmulation in Exanple 6B

was E);%sed to noisture in accordance with the process
in Exanple 6. The dronabinol fornulation was then
used to fill hard gelatin capsules in accordance with
Exanple 2. The fornul ati ohaRlf 8hin t he capsul es was
nitially 50 W) 2006/063109 PCT/1US2005/ 044375
ested, then tested atJ%@ngyforTOSAhn _RE BYBSTNGES
EPNRITION 3 FQRMUATIPN# andyat | MSBURITY g D8HEN d CBN\we e KBD
0164] The results of gstabililty est i ngo/‘hf Fx%’rnpl e B8R
R1Ze26 Tmal e Fg@mpfeo‘%-tlh ilno3. gl e 6pobel|ow.75Tdbl 887 | 0.29

y/ o ohp - COCRMN-PG Tl 90~
mSTUTT U'[al |||pU| I lI U~ CUDOIN L L2 9 O F'Ul ClILYy

ncssece % JexamapleAsiib 108946100, BO8%. (2 07243 0867 | 5088

Ol 00,0 010,08 0% £ 12 2 Tne BUCH 0 0y

3.28 6 l\/tnths 100%90 33 1.38 0.80 Q.51 15.08 10. 03

0% 88. 85 [1. 05 v 5 e
osiRte of seAS Ty : ot T AT TS o,
se@ wesksh | i n Fahlp &8 bdl ewr Tabies 5 iosgour|e 2ot &l 0.23
mpurities 40 C Dm endy CBDICBN D3- THC |Indrease 104

Zer 3C¥B0OY% 100. 00 0.02 0.43 0.57 5.05 50% 100. 00 0. 01
0.48 0.58 4.32

[0157]  The moisture saturation studies conducted on dronabinol solution in

sesame oil indicate significant instability of the active ingredient dronabinol. In
particular, the assay showed that the level of active drug fell below 90% of its
initial amount within one week of storage at 55°C, with significant amounts of
impurities present. The levels of the degradants DSTHC, CBN and CBD
continued to rise significantly during the storage period. Based on the stability
results, it was determined that the formulation of Example 6 lacked sufficient
stability, e.g., to obtain a two-year shelf-life. The cause of this lack of stability is
hypothesized as being due to the presence of moisture and the lack of sufficient
anti-oxidant(s) in the formulation to prevent degradation of the dronabinol in that
environment (super-refined sesame oil was found to lack such ingredients; see

below).

Extended Stability Results- Presence of Moisture

[0158]  To confirm whether the presence of moisture and lack of sufficient
antioxidants caused a lack of stability and an increase in dronabinol related

impurities such as delta-8-THC, CBD and CBN, stability studies at room
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1 Month 100%91.91 1.06 0.72 0.57 12.77 7.72 50%
89.41 0.94 0.82 0.62 12.60 8.28 2 Months 100% 88. 85

13.85 9.53 3 Months 100% 84.63 0.99 1.68 0.58 16.1321

oo UrPETE IR P s it Ral e e g Rl e

set cbaductediusing edshree 8il ﬁeanWista5 CriB and 0)6;58%3109

PCTI US2005/ 044375 Table 9 Total Inpurities Moisture
Pot ency CBD CBN D8- THC | ncrease 55C % % % % % +%
Zero 100% 100.00 0.02 0.43 0.57 5.05 50% 100. 00 0.01
0.48 0.58 4.32 1 Week 100% 87.71 0.08 0.58 0.57 15.20

10. 15 5Q9 3 .

To0%e 21 daatiicbs hbhaf ihSelfind by 3pni ity )
1.31 0.57 31.44 27.12 EA= s_rgl-éfaﬁﬁlleﬁour ced from D pasa
[0167] In Exanple 6C, dronabinol fornulations were
prepared in accordance wi th Exanple 6, using sesane

oi | (86 cednExmla%aér@nabméfmﬂm%wm preﬁare@aﬂﬁfﬁréance
6C ek ]922&%%9@ u§19g Egébrﬁé Hfl ?oukd%d FORPAHEA CehdVobtu A in
process In anpl e dronabi nol fornulation was

t herExampls &Aowm dxposqémjmg@tum in geaosgraeg wish the presessdn Hxaaple

Wity %@W#ﬁ?aoltfg@é%%ﬁw  @feh 95&%%&1'11@%&%@ gieand

was Initia ) n tested a
nontakegrdabde @ith Exarple 2 ahd fo@mwiaierhwitlzn dhesgapsuls w@s fmmally

of are se orth
bel d\Sr°C’Ifa1bl andwedhs.st ure Total Inpurities 25 C Pot ency
CBD CBN D8- THC I ncrease

[0160] The results of stability testing of Example 6A at 25 °C are set forth in

a”dé.;,( te"aeﬁlkﬁ gegLQ %Pz%] £3 ar?d%'@ﬁth?%%%@% {r d%%‘nkﬁ%%d at

w®205/0631808 0. 71 14.18 9.13 50% 86. 80 0. 62 0. 95rOr/622005/044375

Table 4 below.
Table 4
Moist Total Impurities
Zoslsogre Potency CBD CBN D8-THC Increase
% % % % % 1%

o 100% 100.00 0.02 0.54 0.51 3.82
ero 50% 100.00 0.01 0.60 0.58 431
3 Month 100% 80.24 0.16 0.85 0.50 11.31 7.49

onths - I750% 90.36 015 0.88 0.49 11.48 717
s Month 100% 90.19 111 0.99 0.49 13.56 0.74

OnihS - 509 91.38 1.08 1.06 0.49 13.25 8.94

[0161]  The results of stability testing of Example 6A 40 °C are set forth in
Table 5 below.
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% % % % % +%

100.00 0.01 0.52 0.55 3.89 3 Months 100% 92.95 0. 06
w®2d/063160L 6. 08 1.97 50 / 96.01 0.07 0.67 0. 56cBHUSN05/044375
2.09 52 WO 2006/ 063109 PCT/ US2005/ 044375 6 Mont hs

100% 94.18 0.42 0.88 0.52 8.67 4.56 50% 96. 03 0. 40

0.85 0.56 8.59 4.70 [0169] The results of stability

Zero 100% 100.00 0.02 0.54 0.60 4.11 50%

of Exanple 6C at 40 C are set forth in Table 11 bel ow

Tabl e 11 Moi sture Tot al
CBN D8- THC | ncrease

I mpurities 40 C Potency CBD
Zero 100% 100.00 0.02 0.54 0.60

4.11 50% 100.00 0.01 0.52 0.55 3.89 1 Month 100%
94.43 0.19 0.68 0.59 7.30 3.19 50%94.40 0.22 0.80

0.61 8.50 4.61 2 Mnths

% 88.61 0.19 0.94 0.58

10.81 6. 70 50% 90. 03 O. 26‘13%.e1 0.57 11.68 7.79 3
Months—1G09%686- 3410221620531 78867 SO%téﬁ‘sﬁan{ﬁieS
Mois 1. 79 Opoflyl3} 80cBp91 | [ @BRO] [Thesmasul TS of Increase
&Soi1ity of wexanpl e 8C at| 50%C as| set%fortlh im Table +%
12 below. 53 WO 2006/ 063109 PCT/ US2005/ 044375 Tabl e
zero 12| MBSt ure TOP80 | | npur@®iles 55064 Pot enclBSICBD CBRIS2
D3-3PHUC | der ea¥B00 Per o 1819% 100 660 0_02 05384 060441 11
50% 10000001 052055 389 1 Wek 1009595 76-0-03
lMonth O ]\:960 |y G QEGJ)GJ 1 (A QO O1 ﬁ‘9¢\') n _7127vY: | el sl 4 IIQ' 6 7'14
ﬁ- 4$%U J . Ul91§.3 ML JU(-XSJ6\. OU. UOL1 U.791L U. I\JOS.S JJ [ 9.‘96 5.65
. L1
» Months | 100% 88.36 0.37 1.10 0.65 12.46 8.64
50% 90.08 0.33 0.95 0.53 11.15 6.84
3 Month 100% 85.90 0.36 1.64 0.43 13.23 9.41
oS 175004 88.95 0.60 1.46 0.49 12.84 853
[0162]  The results of stability testing of Example 6A 55 °C are set forth in
Table 6 below.
Table 6
. Total Impurities
MS"S‘S%W Potency CBD CBN D8-THC Tncrease
% % % % % +%
Zero 100% 100.00 0.02 0.54 0.51 3.82
50% 100.00 0.01 0.60 0.58 431
1 Week 100% 91.00 0.06 0.58 0.50 11.15 733
50% 88.82 0.04 0.69 0.44 14.74 10.43
2 Weeks 100% 75.08 0.01 1.05 0.46 22,54 18.72
50% 71.65 0.01 1.47 0.50 25.45 21.14
Example 6B: Dronabinol Solution in Sesame Oil Sourced from Croda
[0163]  In Example 6B, dronabinol formulations were prepared in accordance

with Example 6A, using sesame 0il sourced from Croda. The formulation in

Example 6B was exposed to moisture in accordance with the process in Example

6. The dronabinol formulation was then used to fill hard gelatin capsules in

accordance with Example 2. The formulation within the capsules was initially
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w®yoedénombi nol

2 Weks 100% 93.01 0.01 0.77 0.60 9.38 5.27 50% 93. 75
0.01 1.12 0.56 9.52 5.63 Exanple 6D [0171]

I n Exanpl e
formul ati ons were prepared i n PCT/US2005/044375

accordance wi th Exanple 6, using sesane oil sourced
fro Mes JI %ﬁe% tesI&leath‘g Bé%r%t Anﬁ % onthsEZt@ E'(? ko? 1 BPar\M%S months
expose 10 MOl Sture I accordance’ w th the process

Exanpd ¥ fof 1 afth@ Wesksrul ati on was t hen used to fill
The formul ation

anber gl a

was initially tested,

ss vi al s.

W thin

the vials

ﬁnd at

then tested at 25 C for 3 and 6

nont [464]40 The fesultslof s@biditydeBingONEXanEe 6B at 255% £5e @ fordh in

A anitle £y

Tabl e 13 Mbisture Tot al
CBN D8- THC | ncrease 1@3@){8
3.82 50% 100.00 0.01 0.60 O

% Zero

[0172] The results of stability of
25 C as set forth in Table 13 bel ow
i mpurities

25 C Potency CBD

94 96 O 24 0.52 0.47 5.51 1.69 50%95.67 0.15 0.54

400.00 0.02 0.54 0.51
31 3 Months 100%

°‘§§ 3 BéieddD 2006¢H63109 PEN/ US20061H044875 50%| Increase
.26 0.%1 0.54 790 B.59% [0173] Ahe resubkts of +%
qtrllltynf Exanple 6D at 40 C as set forth in Table
2 - i 902 43 087 e 705
Zero 14 1081 ow Tadf®001ls npi 90%r e TotO3 Il npur s-40
Pot.aey dep- cBR 8 THe PAEE ease 04 los 06 0098 For o 10
1060 16‘{,@ 60210 "426 —51 3'0.%82 56%100--00 GDQ‘E 0- 601?74'% 760
3 Monthg,| 35004 VOt T TRE80190 14 505 B30~ 6055 14598 8111 828
50% 95. 28 0. 07 0. 47 0.55 6. 32 2, 01 2 Wonths 100%
6MOnth80. 5@%1. 01 1.08.13.156 18.14¥] 14. 65%0.660% 971. 181 34 05.69 10.03
0. 520%40. 33 6. 085.85 1.70 0.86 0.58 16.05 11.73
[0165] The results of stability testing of Example 6B at 40 °C are set forth in
Table 8 below:
Table 8
. Total Impurities
M:(;s;fgre Potency CBD CBN D§-THC Increase
% % % % % +%
Zero 100% 100.00 0.02 0.43 0.57 5.05
50% 100.00 0.01 0.48 0.58 432
100% 91.91 1.06 0.72 0.57 12.77 7.72
I Month =70/ 89.41 0.94 0.82 0.62 12.60 8.28
100% 38.85 0.65 0.98 0.71 14.18 9.13
2 Months 1=/ 86.80 0.62 0.95 0.62 13.85 9.53
100% 84.63 0.99 1.68 0.58 16.13 11.08
3 Months =07 §2.81 0.95 1.54 0.56 15.92 11.60
[0166] The results of stability testing of Example 6B at 55 °C are set forth in
Table 9 below:
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3 Months 100% 73.36 1.15 1.83 0.52 24.85 21.03 50
86.45 1.33 1.08 0.53 17.82 13.51 [0174] The results

Table 15 below Table 15 Total Inpurities Moisture
Pot ency CBD CBN D8- THC | ncrease % +% Zero 100%
100.00 0.02 0.54 0.51 3.82 50% 100.00 0.01 0.60 0.58
4.31 1 Week 100% 91.00 0.06 0.58 0.50 11.15 7.33 50%
88.82 0.04 0.69 0.44 14.74 10.43 2 \Weks 100% 75. 08
0.01 1.05 0.46 22.54 18.72 50% 71.65 0.01 1.47 0.50
25.45 21.14 Exanple 6E: [0175] In Exanpl e 6E,

dronabi nol fornul ati ons were prepared i n accordance
with Exanple 6, using sesane oil sourced from Croda.
The formulation in Exanple 6E was exposed to noi sture
i n accordance with the proc@%‘é‘ePn Exanple 6. The

w®@booshedrdd i ty of Exanple 6D at 55 C as set foredm/useo05/044375

forpuilati-on—was—t-hen useaL‘te H-H—arber ﬁ%"g?nﬁ;@%purmes
MBiee f or myl gg.j.0n 55 VIQ,2006/ 063409 PG HG2005H 0443 75T frorease

#€hin the Vieal's has gnitilal 'y, tested, ot hen tested At v

25 Cfor 3 and © nontns; 0 C Tor 1, 2 and 3 nonths
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ando®t 5% C fon.od] and 2.0ageks. p@L[7/6] The7resul t $.00f

stigbkl ity of Heehple 6.0 25 CO4%| set fAH8tlh in Fahi e

16 _below Table 16 Mistyre Total lnpurities 25 C

1 CBD._CBR7IDR- THC 494 09 o4 1001880 10.15
ek S T A A

0.168%0"43 o 5778 05 5095%000082bh 0. 4858450 31234

MRS Q0% S93pr 5 07 5125 0752 5303731559250 65.40
2 Weeks 755py 345 084 5D 52 29557 208931 b VONUYRy [T00% A4 L7 27.02

5748727130.64 50.49 45.4450% 6/. /0 3. /5 1.23 0.62

Example 6C: Sourced from Dipasa

[0167] In Example 6C, dronabinol formulations were prepared in accordance
with Example 6, using sesame oil sourced from Dipasa. The formulation in
Example 6C was exposed to moisture in accordance with the process in Example
6. The dronabinol formulation was then used to fill hard gelatin capsules in
accordance with Example 2. The formulation within the capsules was initially
tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at
55 °C for 1 and 2 weeks.

[0168] The results of stability testing of Example 6C of 25 °C are set forth in
Table 10 below:

Table 10
. Total Impurities
Moisture Potency CBD CBN D8-THC Tncrease
25°C % % % % % 19
7 100% 100.00 0.02 0.54 0.60 411
ero 50% 100.00 0.01 0.52 0.55 3.89
s Months 1 100% 92.95 0.06 0.64 0.51 6.08 1.97
onths - F559, 96.01 0.07 0.67 0.56 598 2.09
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[0177] The results of stability of Exanple 6E at 40 C
as set forth in Table 17 below Table 17 Moisture
40 C Potency CBD CBN D8- Tl - P€X/US2005/044375
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[0178] The results of stability of
Exanple 6E at 55 C as set forth in Table 18 below. 56
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0.22
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0.54
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[0170]
below:

The results of stability of Example 6C at 50 °C as set forth in Table 12
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for

1, 2 and 3 nonths and at 55 C for

1 and 2 weeks.

[0180] The results of stability of Exanple 6F at 25 C
wW@3006063100rth in Table 19 below Table 19 TotedT/US2005/044375

[ mpurities
| ncrease

% % % % +%

Mo 25 isture C Potency CBD CBN D38- THC
Zero 100% 100. 00 0.02 0.54 0.60

4.11 50% 100.00 0.01 0.52 0,55 3.89 3 Months 100%
91,32 0.23 0.60 0,53 6.30 2.19 50%95.43 0.28 0.71
0.53 6.06 2.17 57 WO 2006/ 063109 PCT/ US2005/ 044375 6

Mont hs 100% 93.79 0.29 0.76 0.55 1024T
96.77 0.32 0.96 0.56 8.80 4.91

6131 50%
[0181] The results of

stability of Exanple 6F at 40 C as set forth in Table
20 bel ow. Tabl e 20 Mbi sture Tot al

Pot ency CBD CBN D8- THC I ncr £12
0.54 0.60 4.11 50%100.00 O.

[ mpurities 40 C
Zero 100% 100. 00 0.02
1 0.52 0.55 3.89 1 Month

,;%f0 0. 60 7P@dcy3. B5 CBDMONt hsCBMNO0% 8G8ISCO. (43 0. 79 | Inorease
60 13.86 9.5 50% 9% 50 10.3301. 11 0.62 10.35%.46] 3 +%
Months 1009% 81.13 0. 69 1 8 054 20.90 16. 7 50%
zero 91-88%g dg 1 §°§-°9\ 58 140088 19, 58-54 1821 %% resdilt s
af n“/of\k; 4 v/ r-D OE zan r\o'% nt C '5‘?" o cr\Q'SS'F h l3|'89
Ul ST aAuvl Ty I CAarmpT © Ul T JI O S oOCT T LI
Weer | 2Pl0B%2 1 T DET Q6 TabT e @k 0.62 0.54 6.62 251
50% 98.81 0.02 0.73 0.55 7.00 3.11
2 Weeks 100% 93.01 0.01 0.77 0.60 9.38 5.27
50% 93.75 0.01 1.12 0.56 9.52 5.63
Example 6D:
[0171] In Example 6D, dronabinol formulations were prepared in accordance
with Example 6, using sesame oil sourced from Arista. The formulation in
Example 6D was exposed to moisture in accordance with the process in Example
6. The formulation was then used to fill amber glass vials. The formulation
within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.
[0172] The results of stability of Example 6D at 25 °C as set forth in Table 13
below:
Table 13
, Total Impurities
M20 51 sf?:re Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 100% 100.00 0.02 0.54 0.51 3.82
50% 100.00 0.01 0.60 0.58 4.31
100% 94.96 0.24 0.52 0.47 5.51 1.69
3 Months 55 95.67 0.15 0.54 043 5.34 1.03
6 Months | 100% 97.86 | 0.31 | 0.60 | 0.54 | 7.85 | 4.03
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Moi sture Total Inpurities Increase 55 C T Potency
CBD CBN D8-111C Zero 100% 100.00 0.02 0.54 0.60 4.11

WG OHeA000 0. 01 0.52 0.55 3.89 1 Week 100% 95pFHUS2008044375
0.62 0.54 6.62 2.51 50%98.81 0.02 0.73 O 55 7.00

nnn 'l'h rlr onahi

3 - 0, [n103] As ca II UC S LA™ UTTOOoT 7o
309% L 7: "Y7.85 025" ?Iﬁl‘ Ig‘Szi 7.9 3.59

i 7S CRUKRls of PR R By b3l Léta% € Pabin Tape 14

to sone extent fron1degradat|on due to the presence
of noisture. This stability can be attributed to the
presence of high levels of the antioxidant |ecithin
in sesane oil sourced from D pasa. 58 WD 2006/ 063109
PCT/ US2005/ 044375 Exanpl e Fab l?g?bllity Results -

Addi tion of (]ycerln/(]ycero? 84] In Exanple 7, the
ef fect of added glycerln i n dronabinol formulated in

asesane ort—sotution—was—evatvated—+tn—each—of
. Total Impurities

I‘BKS&\FPpI es [7i poend¥, |t hepppech figgh amountref phycertny 1o
WA added| to % he formd atipn preparned ey accor dgnce +%

wth FExanmple 1. The fornulations were stored in HPLC

zero amh&0%gl ass vio8| Exanpb| 7-i d@gntai ns BSnp 3.82
drofibi nol saol@@%Pan (3. 080 W w) 9fAd 1% (M) gl viéedin

n ?0%22. oil ,qgcllg;nnr rp{_).lﬁr ed N':,Q(6h ('Trnda\ FXHW{)I e
lM h - oGnt a: ns . ‘1 dr On W ] nr\| c oyl plf I nn (Q‘ hQO/n I/ Ib\93 811
- Z Lg/%/u f 3 9528"4: i "‘b‘.’Q”"‘ \O? 7 D’S rinf \n’\nré:;ali 2‘01

. \VVI V) g ycTiTir sesare UII, oupcr T ot
. (byidev;o0a) - Exgnpie 7-1ip; cont oullég, Sy gsonabingly 1465
> Monthss o[ s on |( 3. 0ol W) _anga) 1% G8bY) O YEST 1T T Thio33 6.02

sesane oll, super refined NF (by G oda). EXanple 7-1V

3 Month£ONt@¥ns 5 g dBehabi nol.ispl uti o3 (3. 03%.57 W) and.ss 21.03
0.0 (w/v) dogeerin | hiklesane 0Bl , sup®s3 refi n@d2NF___ 1351

(by Croda). Exanple 7-v contains 5 ng dronabi nol

sol UP16h ( STte3esuiip of stahility of Bo@sple §inat/35 YT gscset forth imriTable 15
sesdwovoi |, super refined NF (by Croda). [0185] As set
forth above, the fornul ati ons tested in Exanple 7 each
include 5 ng dronabi nol (ﬁ%%l n sesane oil, the
formul ati on hawngatotal it ng per sanple was

transferred to anber glass vials for storage.
MeRRRari sgn Exan'pl e 9-ii i|s a formul ati on prepafed Impgrities
s4re same |ma ﬁ“ry as Efaﬁpl es 7C-5N - v Dgﬁk‘@ept ther e | Increase
(V] (] -|-%
Zero 100% 100.00 0.02 0.54 051 3.82
50% 100.00 0.01 0.60 0.58 431
| Week 100% 91.00 0.06 0.58 0.50 11.15 7.33
50% 88.82 0.04 0.69 0.44 14.74 10.43
100% 75.08 0.01 1.05 0.46 22.54 18.72
2 Weeks -
50% 71.65 0.01 1.47 0.50 25.45 21.14
Example 6E:

[0175] In Example 6E, dronabinol formulations were prepared in accordance
with Example 6, using sesame oil sourced from Croda. The formulation in
Example 6E was exposed to moisture in accordance with the process in Example

6. The formulation was then used to fill amber glass vials. The formulation
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was no added glycerin in Exanple 9-ii.
summary of the conpositions of Exanples 7-i-
w0 2006l631w Tabl e 22 bel ow. Table 22 For nul at i BOT/US2005/044375
Conposi tion
Exanple 7-i
3. oy%ﬁwlﬁ%’lésw@ y’d‘éﬁl

Dron

03%, W w

abi nol

Sesams O' I

Ly s Hf(?é té% festeq s&?é@g f?fEf?rrrgp%me

O her

[0186] A

I ngredi ents

7=

PhRAYC

7v i s set

QB GrYCLAAIB £BnthYhnd FZRADES 17mb'2 wWoelS% W W Q5 G ycerin
7-v 3.03% wWw QS dycerin (0.002%

(0.02%

59 WO 2006/ 063109 PCT/ US2005/ 044375

Exanpl e

[01871 The

f or 76t i oMae efsulbxaIbitity bf\Bxampleltdint 35 BT ecdee tbrthan Table 16
st abtlbwi y studi es

week and 55 C for two weeks,
are provided in Table 23 bel ow

under

conditions of 55 C for
respectively. The results
Tabl e 23 ASSAY TOTAL

one

RELATED SUBSTANCES CONDI TI C]\I FORMULATI ON # % | MPURI TY
DSTHC CBN CBD Exanple 9-i iTabled6, Tj e (no added 93. 80
620075188029 GlycerlnExan‘pIegll*(no

ghHyeerta8216—31# 8460727186028 —added D‘dTUt’al npurities
M?’-S:PfeSO 8f1 1ed® O S6¢p 87| 0. k3N (10 ghyger M) 550 T Tncrease
BxGnple J-iiw/7.64 22,36 0.72%1.77/ 0,14 (1 week) +%
(0.2% dycerin) Exanple 7-ii1 77.57 22.43 0.56 1.73
zero  0-11B0% (0.1 %30¢0kerin) BRanple 70#| 80. 50519, 43 0287
1.160%0. 16 (00094 3 ycdidi n) 0.48 0.58 4.32
3 Months  |-100% 59.35 5.07 1.25 0.52 39.37 34.32
50% 75.87 3.25 0.84 0.52 25.17 20.85
6 Months | 100% 47.17 5.48 2.13 0.64 50.49 45.44
50% 67.70 3.75 1.23 0.62 32.62 28.30
[0177] The results of stability of Example 6E at 40 °C as set forth in Table 17
below:
Table 17
. Total Impurities
M:(;Sotl(l:re Potency CBD CBN DS8-THC Increase
% % % % % +%
Zero 100% 100.00 0.02 0.43 0.57 5.05
50% 100.00 0.01 0.48 0.58 4.32
1 Month 100% 31.99 6.67 3.01 0.59 62.69 57.64
on 50% 84.75 2.40 0.62 0.58 17.83 13.51
2 Months 100% 22.90 5.35 3.72 0.62 66.06 61.01
50% 74.41 3.52 1.12 0.56 24.48 20.16
3 Months 100% 16.93 4.18 6.54 1.06 72.54 67.49
50% 64.95 3.62 1.41 0.54 30.28 25.96
[0178] The results of stability of Example 6E at 55 °C as set forth in Table 18
below:

56




Exanple 7-v 79.55 20.45 0.58 1.40 0.19

A ycerin) Exanple 9-ii
added) Exanple 7-i
0.76 (1% dycerin) 550 C Exanple 7-ii
(2 weeks) (0.2% d ycerin) Exanple

W3 206/065100

0.16 2.87 0.72

(0. 002%

(no glycerin 67.41 32.59 1.06

61. 35 38. 65 0. 1BCRUD05/044375

63. 54 36. 46

7-iii (0.1%d ycerin) 62.71 37.29 0.19 2.96 0.79
Exanple 7-iv 64.04 35.96 0.18 2.84 0.88
G ycerin) Exanple 7-v 66.02 33.98 0.17 2.79 0.77
60 WD 2006/ 063109

(0.002% G ycerin)
PCTI US2005/ 044375
forth in Table 23,

hi ghly unstable in the presence of glycerin.

*Cont r ol
[ 0188]

over a third of the active
| ost to degradation in two

to even snal |

(0. 02%

Based on the results set
it is clear that dronabinol is

quantities of

In fact,

i ngredi ent dronabinol is

eks at 55 C when exposed
Pk‘iééru n (0.0029% .

Extended Stability Results- Addition of

Riveerin/d )écer ol | [0189] [To confirim whet hef t helotal Impurities

adelct i on §1° ing dfunts ofBYl yder®P&MCh | dronabi rjol Increase

for-ru at: Gaused—atacklof ¥tabill ity andl inckease 1%
A A '.,. | ral ot ad oy In

1T ‘fbdofl’_l\a LLAYA! lOd mTacrTu IO i Ll P43 Her—a 57 5.05

Zero del‘lg"g%ob-'?vi +Croddl; allu'o N, —st ;;ﬂsl rty °85‘8" es—at; £,90m
Tenperature and at accef erated conditTons over —an

| Week EX1 eoded [peri oghoff T1nEowef € camUclied Usi Ng SE3% 10.15
oi Il 58% om |Ari st &,30Cr oda _and] D pase4 |[Exanpb.es [TA.  16.86 12.54
Dronabinol Solution in Sesanme QG| Sourced from Arista,

2 Weeksi 1-A%%arying Aefdunt s of1d ycer i¥P9Added P-631901 | {45 65.40
Exaifte 7A h&-83f ect B2 MAdying B¥blunt s 34 27.12
glycerin in dronabinol fornulations using sesane oil
sourced from Arista was ekaugile6F: | n each of
Exanples 7A-i - 7A-v, the specified anmount of glycerin
added was

[0179] In Example 6F, dronabinol formulations were prepared in accordance
with Example 6, using sesame oil sourced from Dipasa. The formulation in
Example 6F was exposed to moisture in accordance with the process in Example
6. The formulation was then used to fill amber glass vials. The formulation
within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.
[0180] The results of stability of Example 6F at 25 °C as set forth in Table 19
below:
Table 19
. Total Impurities
Mzos‘sfgre Potency CBD CBN DS-THC Increase
% % % % % +%
Zero 100% 100.00 0.02 0.54 0.60 4.11
50% 100.00 0.01 0.52 0.55 3.89
100% 91.32 0.23 0.60 0.53 6.30 2.19
3IM .
onths 1 ~5pep 95.43 0.28 0.71 0.53 6.06 2.17
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prepared in accordance with Exanple 7. The
formul ati ons were then used to fill
w@apsuéxae i n accordance with Exanple 2. The

fornmul ati ons within the

hard gel atin

PCT/US2005/044375

capsules were initially

tested then tested at Cfor 3 and 6-ppnths—40 C
6M0nth§ o 10p% N _and %ﬁgﬂxn he 22914 At l:l:g)"]ﬁ‘ f Ny 1 big 2’ ‘\IALO?gléd 613
,5\0"’/ :L (SR NV ] 9.677LIIIL IIID 24! :J..t i \J\.Q‘gsz l .\JI J-O. h 8, OT . 4'91
[U ST1—TFheresuttsof —stabttit ytresting or &=Xampres
7A-i - 7A-v at 25 C are set forth in Table 24 bel ow

61 VIB12)06/ TE3tHs PCHANIBR OD BxOvpl3 86 at il a8 s@4oiEh inCEabila20
25 C Potency CBD CBN D8- THC i ncrease

Tot abeldwip
% % % % (

urities
TA-1)

1% 100. 00 0.02 0.65 0.56 3.90
0.2% 100.00 0.01 0.51 0.52 3.70

(TA-i i)

(7A-iii) 0.1% 100.00

0.02 0.63 0.58 3.81 Zero (7A-iv) 0.02% 100.00 0.01

0.59 0. 49
0. 002% (7

3. 96
Ai)

(7A-v) 100.00 0.02 0.54 0.52 3.95
1% 89. 05 0. 12T#hlg@00. 44 10.91 7.01

(7A—ii) 0.2%88.70 0.18 0.77 0.45 11.20 7.50 3

/A—I ) [0- 1% 9212 0. 11T Of 76 0. 50 11. 07 7.126 iy@tathia&lrmes
f9v) 90. Adtent: 21 0.d8D 0.{49 N 26 | 7.180rHC0. 02% ( /A~ ) Increase
3 0.177 0.%82 0.48 ¥%1.08 7.18 O 002% (7A-i) %% +%
91251 4 0.82 0.48 12 .17 8. 27 A—ii)02%90.91
zero 1. 1800 95 0 47000971 9 B2 g (7&514. i) 0 4602 a7 4llqQ7
1. b0 48 12 6¥-81g7 NAMklhs (7A20y g1 B lg 0y 384
O A9t 26738 570 02%{ 7AY) e 02 05k
1M0nth13 XOIQ 0n Py O K}-SJ\C/ N4 nb\i |_ 5 (1 £ 0 " [} | i | LA 8 367
i, 939 0 A0g Y T 0I9¢ ], [TheTesglits of g ab t%a 335
testing or Xanmplres /A1 - A~V al 40U C are
2 Months 100% 86.15 0.43 0.79 0.60 13.86 9.75
50% 91.50 0.33 1.11 0.62 10.35 6.46
3 Months 100% 81.13 0.69 1.58 0.54 20.90 16.79
50% 91.88 0.36 1.88 0.58 14.48 10.59
[0182] The results of stability of Example 6F at 55 °C as set forth in Table 21
below:
Table 21
Moisture Total Impurities
55°C Potency CBD CBN DS8-THC Increase
% % % % % +%
Zero 100% 100.00 0.02 0.54 0.60 4.11
50% 100.00 0.01 0.52 0.55 3.89
1 Week 100% 95.76 0.03 0.62 0.54 6.62 2.51
50% 98.81 0.02 0.73 0.55 7.00 3.11
[0183] As can be seen, the dronabinol formulations are generally unstable in

the presence of moisture. However, the dronabinol formulation utilizing sesame

oil sourced from Dipasa is resistant to some extent from degradation due to the

presence of moisture. This stability can be attributed to the presence of high levels

of the antioxidant lecithin in sesame oil sourced from Dipasa.
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set forth in Table 25 below. 62 WO 2006/ 063109
PCT/ US2005/ 044375 Table 25 Total Inpurities dycerin

wE2Meheney CBD CBN D8- THC | ncrease 40 % % % %aPasS2005/044375

(7A-1) 1% 100.00 0.02 0. 65 0.56 3.90 (7A-1i) 0.2%
100. 00 O. .92,

0. 63 0. 58314 A BE 0o —o0—g1—=< "

3 96 0 02% (7A-V) 100 00 0 02 0. 54 0 52 3 95 0 002%

( 7A{0184]L% IPERImPle 64tthf?ezt Y3 a%l@e@gl?é’erﬁ i 3roné(blrﬁ31 fdrinutetlin
106. 03 0.57 0. 79 0.53 88 18 (7A-i 1) 1% 92. 63

0, 53 SeFagg of seltion was @awed mrﬁaﬁh 9&%%65@ 51— ESb ty specified

0. 8%m%m§%f g}yZémﬁszf%addéa t@&x@f(ﬂrﬁnm)on%p%d% .&%o&ia@& Wiip1

10. 26 6. 31 002% (7A-i) 1%88.22 0.35 1.04 O.

10. %areplgg Tlewfqrrnwlyﬂcm.s pofeatproBing I ambyr gb.ssa‘oalil. 77

8.07 2 (7A-iii) 0.1%92.00 0.29 1.23 0.96 12.56 8.75

I\/bnths (7A -iv) 0.02%89.81 0.26 1.13 0.54 11.81 7.85
(7A-v) 8Bxaupl@7-P@nthing 7 mg dsrabinol®Iutiog @3.03 @GRYed71A6 (W/v)

1% 9 (7A-ii) 0.2% 86.78
%g'fz'éégﬁégf‘?‘% % %‘gerge%&%‘z’qﬁé’(% i) 0.1% 88.38 0, 38

1, 63 0. 4Exabfl@7-ii 9ori2fins SvigdrosabintAseiption (3.03% w/w) and 0. 2%
(w/v) glycerin in sesame oil, super refined NF (by Croda).

Example 7-iii contains 5 mg dronabinol solution (3.03% w/w) and 0.1%
(w/v) glycerin in sesame oil, super refined NF (by Croda).

Example 7-iv contains 5 mg dronabinol solution (3.03% w/w) and 0.02%
(wW/v) glycerin in sesame oil, super refined NF (by Croda).

Example 7-v contains 5 mg dronabinol solution (3.03% w/w) and 0.002%

(w/v) glycerin in sesame oil, super refined NF (by Croda).

[0185] As set forth above, the formulations tested in Example 7 each include 5
mg dronabinol (3.03%) in sesame oil, the formulation having a total of 165 mg per
sample was transferred to amber glass vials for storage. Comparison Example 9-ii
is a formulation prepared in the same manner as Examples 7-i — 7v, except there

was no added glycerin in Example 9-ii.

[0186] A summary of the compositions of Examples 7-i- 7v is set forth in
Table 22 below:

Table 22
Formulation Composition

Dronabinol Sesame Oil Other Ingredients
Example 7-i 3.03% w/w QS Glycerin (1%)
Example 7-ii 3.03% w/w QS Glycerin (0.2%)
Example 7-iii 3.03% wiw QS Glycerin (0.1%)
Example 7-iv 3.03% w/w QS Glycerin (0.02%)
Example 7-v 3.03% w/w QS Glycerin (0.002%)
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0.02%88.10 0.35 1.61 0,51 12.85 8.89 (7A-v) 0.002%
87.64 0.34 1.81 0.46 13.87 9.92 [0193] The results of
web@mbibitoy testing of Exanples 7A-i - 7A-v at BSI/GSAD®044375
set forth in Table 26 below. 63 WO 2006/ 063109

PCT/ U 2005/ 04 5 Tabl 26 G ycer
55 {91 ﬁ?) S RS B o %%’8“5%%&6?{#%@5 iy s E3ps
0. 0gndr @&dﬁlo’ﬁ@ oBs P fo?énd WekQnd %6 10 BorQ@o Ok, RsimttiGln2
3.70 Zero 7A—|||% 1% 100. 00 0.02 0,63 0.58 3.81
( 7ATheyesdtsaropropdedn Wb 23dely: 0. 49 3.96 (7A-v)
0, 002% 100.00 0.02 0.54 0.52 3.95 (7A-i) 1% 86.50 -
0.01 0.79 0.48 15.02 11.12 1 (7A-ii) 0.2%92.73 0.01
0.72 0.51 13.58 9.88 Wek 7A-iii) 0.1%90.61 0.01
0.79 0.52 12.90 9.09 (7A-iv) 0.02%88.88 0.02 0.71
0.49 15.10 11.14 (7A-v) 0.002% 88.77 0.02 0.80 0.49
16.67 12.72 (7A-i) 1% 42.43 0.06 3.04 0.48 48.24
44,34 (7A-ii) 0.2% 46.43 0.04 2.66 0.45 44.57 40. 87
Weeks (7A-iii) 0.1%42.78 0.04 3.14 0.58 48.10 44. 29
(7A-iv) 0.02% 38.99 0. 03T3be230.48 51.96 48.00 (7A-vV)

0.002% 37.79 0.04 3.08 0.44 52.66 48.71 Exanple 7B: -
“Dronabinol Sol'ution i[n Sgs MroRAL o REIedrED SUBSTANCES
coisrironVarnorp@LAoNat § 0P 8 yeruknyASSERCII%EBN N CBD

Exanpl g 7B, the effeqgt & a deds varlyi ng anoungs %

gtyceriin 'Blam LQNRbT Tfor—forrutat i on usi ng [Sesane of |
sourced| fr a wWasqeygl uategh |1in geach of gkxanmphes
Zeyg Jime; 3%ﬁd§nspec ??ed Aot df gl'ycerin added
wWas—prepared—+aceqrdancerwth £ all‘pT e, Tie
—i—eF—le—aﬂ n;ra‘ﬂ,igr ela*t hen—dseet—to—H har-tgetat+n
capsul es 3%( ande Wi th EE Ie 2. .The
formul atio HE n thQ%éaps ?gg leergjgni ti 518Py 0.23
t est ed, < LS t 25 d for 3 gdnd 6 nmant-hs—40-C
for 1, xamp'e /-1 . 1.87 0.13
(1% Glycerin) 80.84 19.16 0.56
o Example 7-ii 0.72 1.77 0.14
(ISVSV eeCk) (0.2% Glycerin) 77.64 22.36 7 . .
Example 7-iii 1.73 0.12
(0.1%Glycerin) 77.57 2243 0.56 . .
Example 7-iv 1.60 0.16
(0.02% Glycerin) 80.57 19.43 0.47 . .
Example 7-v 0.58 1.40 0.19
(0.002% Glycerin) 79.55 | 2045 5 , .
Example 9-ii
(no glycerin 67.41 32.59 1.06 4.96 0.29
added)
Example 7-i 208 0.76
(1% Glycerin) 61.35 38.65 0.16 . .
0 Example 7-ii 287 0.72
255 ?{S (0.2% Glycerin) 63.54 36.46 0.16 .
Cweek®) M Bample i | 01 | 3700 | 019 | 296 | 079
(0.1%Glycerin)
Example 7-iv 284 0.88
(0.02% Glycerin) 64.04 35.96 0.18 . .
Example 7-v 017 | 279 | 077
(0.002% Glycerin) 66.02 | 33.98 . . .

*Control

60



2 and 3 nonths and at 55 C for 1 and 2 weeks. [0195]
The results of stability testing of Exanples 7B-i -
wO Bogoeao25 C are set forth in Table 27 bel owCBds3065/044375
2006/ 063109 PCT/ US2005/ 044375 Table 27 d ycerin Total
I mpurities 25 C Potency CBD CBN D8-THC Increase % % %
% +% (7B-i) 1% 100.0Q 0.03 0,50 0. {7B| .
0 SURIBBD. 0Bedon s ity o b Ab{E AR 11 ot bR aebingh s
%ggly%stgbl@% the Qsen%@%? lgc?e]ﬂ% ![ﬁ/ﬁactlgﬂar@@hlﬁi G2hdhchife
90 0.02% %) 02 0. 49 0.60 4.12
? 0 OmsedichBdiopabirgl g-aos;t@o éegxazdanorsla o siseksat 85 (gwhe exposed
71 55 12.55 8.46 3
(78?0 é‘}%’ ’8’?1% ”;t.‘%s f%ly%gmp(og%zg’)ss 12.73 8.73 Months
("B-'"v) 87.37 0.29 0.58 0.55 12.27 8.37 0.02% (7B-v)
88.13 0.30 0.59 0.56 12.84 8.72 0.002% (7B4) 1% 88. 20
1.35 0.64 0.55 13.77 9.98 (7B-ii) 0.2%88.72 1.56
0.72 0,60 15.15 11.06 6 (7B-iii) 0.1%88.16 1.34 0.75
0.55 14.45 10.45 Mnths (713ov) 0.02% 88.21 1.37 0.74
0.53 13.81 9.91 (7B-v) 88.65 1.30 0.79 0.53 14.79
10. 67 0. O8xfadddlDBBilithResudisuAdditiod obGhisertin/Glycerdt i ng
of Exanples 7B-i - 7B-v at 40 C are set forth in
Tabl e 28 bel ow. 65
[0189] To confirm whether the addition of varying amounts of glycerin in

dronabinol formulations caused a lack of stability and increase in dronabinol
related impurities such as delta-8-THC, CBD, and CBN, stability studies at room
temperature and at accelerated conditions over an extended period of time were

conducted using sesame oil from Arista, Croda and Dipasa.

Example 7A: Dronabinol Solution in Sesame Qil Sourced from Arista, with

Varyving Amounts of Glycerin Added

[0190] In Example 7A, the effect of added varying amounts of glycerin in
dronabinol formulations using sesame oil sourced from Arista was evaluated. In
each of Examples 7A-i — 7A-v, the specified amount of glycerin added was
prepared in accordance with Example 7. The formulations were then used to fill
hard gelatin capsules in accordance with Example 2. The formulations within the
capsules were initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1,
2 and 3 months and at 55 °C for 1 and 2 weeks.

[0191] The results of stability testing of Examples 7A-i — 7A-v at 25 °C are
set forth in Table 24 below.
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W

WD 2006/ 063109 PCT/ US2005/ 044375 Table 28 dycerin
Total ImlInpurities 4y er Potency CBD ]:,, N7 D8-THC

o pmbeexaay (713-i) 1% 100.00 0.03 0.50 0.59 3.#Or/US2005/044375
(7B-ii) 0.2% 100.00 0.01 0.49 0.61 4.09 (78-iii 0.1%
100.00 0.01 0.47 0.60 4.00 Zero (7B-iv) 0.02% 100. 00
0.02 0.50 0.60 3.90 (7B-v) 100.00 0.02 0.49 0.60 4.12
0.002% (7B-i) 1%88.51 1.15 0.60 0.61 12.28 5.49
(7B-ii) 0.2%89.51 1.02 0.71 0.59 12.26 8.17 1
(7B-111) 0.1%90.14 0.98 0.66 0.58 11.88 7.88 NMonth
(7B-iv) 0.02%88.81 0.97 0.72 0.57 12.07 8.17 (7B-v)
90.06 1.08 0.71 0.58 12.18 8.06 0.002% (7B4) 1% 85.59
0.82 0.73 0.60 13.32 9.53 (7B-ii) 0.2% 85.39 0.67
0.90 0.81 13.25 9.16 (713-iii) 0.1%86.54 0.67 0.86
0.59 13.29 9.29 2 Munths (7B-hv) 86.16 0.65 0.88
0.02%0.62 13.49 9.59 (7B-v) 0 002% 87.71 0.59 0.96
0.60 13.75 9.63 (7B4) 1%83.33 1.12 1.23 0.57 14.70
10.91 (7B-ii) 0.2%84.36 1.00 1.48 0.59 15.38 11.29 3
(7B-iii) 0.1%83.95 0.89 1.47 0.56 14.86 10.86 Months
.02% 0 84.81 1.00 1.39 0.60all42%#3 10.83 0.02% (7B-vV)
0.002%84.53 0.86 1.77 0.57 15.30 11.18

Glyeerin Total Impurities
2); oC Potency CBD CBN DS8-THC Increase
% % % % % 1%
TAD 1% 100.00 0.02 0.65 0.56 390
(7A-i1) 0.2% 100.00 0.01 0.51 0.52 3.70
(TAiH) 0.1% 100.00 0.02 0.63 0.58 3.81
Zero (TA-iv)
o 100.00 0.01 0.59 0.49 3.96
gﬁi};;;, 100.00 0.02 0.54 0.52 3.95
(7AD 1% 89.05 0.12 0.70 0.44 10.01 701
(TA<i}) 0.2% 88.70 0.18 0.77 0.45 11.20 7.50
5 (7TAiit) 0.1% 2.12 011 0.76 0.50 11.07 726
Months gﬁ%;z) 90.44 0.21 0.81 0.49 11.26 7.30
%\6& 91.13 0.17 0.82 0.48 11.08 7.13
(7AD) 1% 91.25 114 0.82 0.43 12.17 827
(TA-il) 0.2% 90.01 1.10 0.95 0.47 1271 9.01
¢ (7A<iii) 0.1% 92.97 107 1.00 0.43 12.68 8.87
Months gezgz) 91.41 0.21 0.81 0.49 11.26 7.30
gﬁﬁ;gk 92.36 1.07 1.12 0.51 13.34 9.39

[0192] The results of stability testing of Examples 7A-i — 7A-v at 40 °C are
set forth in Table 25 below.
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[0197) The results of stability testing of Exanples
7B-i - 7B-v at 55 C are set forth in Table 29 bel ow

w® B00¥is3A006/ 063109 PCT/ US2005/ 044375 Tabl e 29pcH/yS®0$/044375

Total Inmpurities 55 C Potency CBD CBN D8-T1l C I ncrease
% 713-i) 1% 100.00 0.03 0.50 0.59 3.79 (7B-ii) 0.2%
100.00 0.01 0.49 0.61 4.09 (7B-iii) 0.1% 100.00 0.01
0.47 0.60 4.00 Zero (7B-iv) 0.02% 100.00 0.02 0.50
0.60 3.90 (7B v) 0.002% 100.00 0.02 0.49 0.60 4.12
(7B-i) 1% 84.97 0.01 0.75 0.56 15.42 11.63 (7B-ii)
0.2%86.55 0.05 0.71 0.57 18.20 14.11 1 (7B-iii) 0.1%
84.25 0.10 0.76 0.52 20.65 16.63 Wek ) 0.02% 86.91
0.08 0.66 0.55 17.86 13.96 0.02% (7B-v) 0.002% 84. 44
0.11 0.76 0.53 20.93 16.81 (7B-i) 1%67.98 0.01 1.78
0.55 24.93 21.14 (7B-ii) 0.2%26.76 0.18 2.76 0.71
65.03 60.94 2 (7B-iii) 0.1%65.98 0.19 1.42 0.54 33.00
29.00 Weeks (713-iv) 0.02%21.93 0.34 3.26 0.64 71.79

67.89

Exanpl e 7C. Dronabi nol

Sour ced

(7B-v) 19.08 0.14 3.66 0.67 72.97 68.85 0.002%
Sol ukade23 n Sesane O |

fromDipgsa, with Varying Amounts of dycerin Added
81 I | e| 7C,. .t he |ef of Viaryi fejal Impurities
dg@?%ﬁn ts dl E]géoge)png/ n n CBB &3‘%\} %%-q%g 7 J Increase
glycel % % % % +%
A 1% 100.00 0.02 0.65 0.56 3.90
(7TA-ii) 0.2% 100.00 0.01 0.51 0.52 3.70
(TAii) 0.1% 100.00 0.02 0.63 0.58 3.81
. -
ero 876*2,;)’ ) 100.00 0.01 0.59 0.49 3.96
gga;% 100.00 0.02 0.54 0.52 3.95
(TAD) 1% 50,27 0.64 0.77 0.53 5.93 6.03
(TA-ii) 0.2% 106.03 0.57 0.79 0.53 0.88 6.18
| (7A-iil) 0.1% 92.63 0.53 0.83 0.52 9.88 6.07
Month gcﬁgz) 91.00 0.51 0.83 0.52 9.74 5.78
g%;;% 91.94 0.49 0.93 0.51 10.26 6.31
(TAD) 1% 88.22 035 T.04 0.46 10.89 6.09
(TA-ii) 0.2% 88.08 032 1.07 0.80 11.77 8.07
) (7A-iii) 0.1% 92.00 0.29 123 0.96 12.56 8.75
Months SQ;QZ) 89.81 0.26 1.13 0.54 11.81 7.85
g%;;; 89.34 0.28 1.17 0.53 11.75 7.80
(TAD) 1% 86.71 0.42 1.49 0.45 12.45 8.55
-il /0 N . . , N
(TA11) 0.2% 86.78 037 1.63 0.47 13.03 9.33
5 (TA<ii) 0.1% 88.38 0.38 1.63 0.47 13.07 926
Months gﬁggz) 88.10 0.35 1.61 0.51 12.85 8.89
g%g;% 87.64 0.34 1.81 0.46 13.87 9.92
[0193] The results of stability testing of Examples 7A-i — 7A-v at 55 °C are

set forth in Table 26 below.
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formul ati on usi ng sesane oil sourced from
In each of Exanples 7Ci -

dr onabi nol
Di pasa was eval uat ed.

w0 oe/octiee speci fied amount of glycerin added P@EUS2005/044375

prepared in accordance with Exanple 7. The
formul ati ons were then used to fill hard gelatin
capsul es in accordance with Exanple 2. The
formulations within the 67 W 2006/ 063109
PCT/ US2005/ 044375 capsules were initially tested,

then tested at 25 C for 3 and 6 nonths; 40 C for 1, 2
and 3 nonths and at 55 C for | and 2 weeks. [0199] The
results of stability testing of Exanples 7Ci - 7Cv

forth in Table 30 bel ow. Table 30

G ycerin C Potency CBD CBN D8- THC
Increase 25 %% % +% (7Ci) 1% 100.00 0.03 0.56 0.63
3.99 (7Cii) 0.2% 100.00 0.01 0.66 0.57 3.99 (7Ciii)
0.1% 100.00 0.01 0.55 0.60 4.04 Zero (7Civ) 100.00
0.03 0.54 0.57 4.05 0.02% (7C-v) 100.00 0.01 0.54
0.56 3.89 0.002% (7C i) 19d@ke3@ 0.02 0.70 0.55 5.87

at 25 C are set
Total Inpurities

1.88 (7Cii) 0.2%96 88004064050 6.2 2.231H3
(Gifeerini 1 ) 0.{1% 96. 09 Q, 0. 61 0.54|5.93 1.8 A piplAmgpurities
(3CC 1v) 95 foen 95 c? 0 5398 23| 2.28gHC0 o2 /, (70]2)mereese
VoV oV aVaYs VAN oY = on (el 7, B 2. 21 NA /q' i el \ 1(9 Qa6 0 +%
U. UUZ70 I3O. \.4’ . RS L e I Z. U LWL 1 R RAACE
78%) 19, 83 U- 5%—8,_'5—4“4—550 0 (TC Tz 029695598 048580
788) 8291 4. 9200 (/G 11091 0. T% 95185 0. 4G50 79 0339
Zero  B(7B3i)4.1%8 100.00 0.02 0.63 0.58 3.81
(7A-iv) 0.02% 100.00 0.01 0.59 0.49 3.96
(7A~v) 0.002% 100.00 0.02 0.54 0.52 3.95
(7A-D) 1% 86.50 0.01 0.79 0.48 15.02 11.12
. (7A-ii) 0.2% 92.73 0.01 0.72 0.51 13.58 9.88
Week | (TA-iii) 0.1% 90.61 0.01 0.79 0.52 12.90 9.09
(7A-iv) 0.02% 88.88 0.02 0.71 0.49 15.10 11.14
(7A-v) 0.002% 88.77 0.02 0.80 0.49 16.67 12.72
(7A-1) 1% 42.43 0.06 3.04 0.48 48.24 44.34
) (7A-ii) 0.2% 46.43 0.04 2.66 0.45 44,57 40.87
Weeks |-(TA-iii) 0.1% 42.78 0.04 3.14 0.58 48.10 44,29
(7A-iv) 0.02% 38.99 0.03 3.01 0.48 51.96 48.00
(7A-v) 0.002% 37.79 0.04 3.08 0.44 52.66 48,71

Example 7B: Dronabinol Solution in Sesame Oil Sourced from Croda, with

[0194]

Yarying Amounts of Glycerin Added

In Example 7B, the effect of added varying amounts glycerin in

dronabinol formulation using sesame oil sourced from Croda was evaluated. In

each of Examples 7B-i — 7B-v, the specified amount of glycerin added wés

prepared in accordance with Example 7. The formulations were then used to fill

hard gelatin capsules in accordance with Example 2. The formulations within the

capsules were initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1,
2 and 3 months and at 55 °C for 1 and 2 weeks.

[0195]

The results of stability testing of Examples 7B-i — 7B-v at 25 °C are set
forth in Table 27 below.
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Months (7C -1v) 96.52 0.41 0.90 0.55 8.80 4.75 0.02
/o (7C v) 96.69 0.37 0.75 0.59 8.47 4.58 0.002%

W@ 0060¢310dhe results of stability testing of Exeampus®os/044375

7C-i - 7Cv at 40 C are set forth in Table 31 bel ow
68 WO 2006/ 063109 PCT/ US2005/ 044375 Table 31 G ycerin
Total Inpurities 40 C Potency CBD CBN D8-THC | ncrease
% % % +% (7Ci -1-/. 100.00 0.03 0.56 0.63 3.99
(7Cii) 0.2% 100.00 0.01 0.66 0.57 3.99 (7Ciii) 0.1%
100.00 0.01 0.55 0.60 4.04 Zero (7Civ) 0.02% 100. 00
0.03 0.54 0.57 4.05 (7Cv) 0.002% 100.00 0.01 0.54
0.56 3.89 (7Ci) 1%94.94 0.24 0.67 0.59 7.38 3.39
(7Cii) 0.2%94.94 0.20 0.71 0.57 7.81 3.82 1 (7Ciili)
0,1%96.35 0. 9 -0.68 0.57 6.98 2.94 Mnth (7Civ)
95.18 0.23 0.79 0.57 8.30 4.25 0.02% (7C-v) 0,002%
93.71 0.23 0.82 0.57 8.65 4.76 (7Ci) 1%90.09 0.25
0.99 0.60 11.08 7.09 (7Cii) 0.2%91.06 0.21 1.03
0.62 11.06 7.07 2 (7Ciii) 0.1%95.29 0.23 0.94 058
10.84 6.80 Months (7Civ) Tablg2y90, 14 0,18 1.14 0.57

11.67 7.6 (7C-v) 0.002%90.40 0.15 1.11 Q.59 11,22
: Total Impurities
(%VSC%P"‘ Potency CBD CBN DS-THC Increase
% % % % % +%
7B-1) 1% 100.00 0.03 0.50 0.59 379
(7B-ii) 0.2% 100.00 0.01 0.49 0.61 4.09
(7B-ii}) 0.1% 100.00 0.01 047 0.60 4.00
. -
ero 8733232 ) 100.00 0.02 0.50 0.60 3.90
(7B-v)
oo 100.00 0.02 0.49 0.60 412
7B 1% 85.70 0.15 0.53 0.55 13.54 875
(7B-i1) 0.2% 87.57 0.19 0.60 0.55 12.55 8.46
5 (7B-ii) 0.1% 87.43 021 0.61 0.55 .73 8.73
Months 87(1)32;/:) 87.37 0.29 0.58 0.55 12.27 8.37
(7B-v)
Voo 88.13 0.30 0.59 0.56 12.84 8.72
7B 1% 88.20 135 0.64 0.55 13.77 9.98
(7B-ii) 0.2% 88.72 1.56 0.72 0.60 15.15 11.06
; (7B-iii) 0.1% 83.16 134 0.75 0.55 14.45 10.45
Months 87,(])32-;/:) 88.21 137 0.74 0.53 13.81 9.91
(7B-v)
e 88.65 1.30 0.79 0.53 14.79 10.67

[0196] The results of stability testing of Examples 7B-i — 7B-v at 40 °C are set
forth in Table 28 below.
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(7CG1) 1%87.89 0.26 1.53 0.53 12.48 8.49 (7Cii)
0.2%90.10 0.26 1.61 0.53 12.64 8.65 3 (7Ciii) 0.1%

W@B20044633088 1.61 0.56 12.87 8.83 Mnths (7C irQT/0518%044375

88.31 0.35 1.67 0.54 13.07 9.02 (7Cv) 0.002% 88, 82
0.22 1.57 0.56 12.50 8.61 [02011 The results of
stability testing of Exanples 7C-i - 7C-v at 55 C are
set forth in Table 32 below. 69 WD 2006/ 063109

PCT/ US2005/ 044375 Table 32 G ycerin Total Inpurities
55 C Potency CBD CBN D8-TI-IC Increase % (7Ci) 1%
100.00 0.03 0.56 0.63 3.99 (7Cii) 0.2% 100.00 0.01
0.66 0.57 3,99 (7Ciii) 0.1 %100.00 0.01 0.55 0.60
4.04 Zero (7Civ) 100.00 0.03 0.54 0.57 4.05 0.02%
(70-2) 0.002% 100.00 0.01 0.54 0.56 3.89 (7Ci) 1%
96.81 0.02 0.72 0.53 6.99 3.00 (7Cii) 0.2%98.85
0.04 0.75 0.55 7.23 3.24 1 (7Ciii) 0.1%98.53 0.03
0.80 0.55 7.32 3.28 Wek (7C 1) 0.02%97.55 0.04 0.82
0.58 7.83 3.78 (70-2) 0.002% 96.92 0.04 0.54 0.56
7.88 3.99 (7Ci) 1% 93.18 Taldd2®.99 0.60 9, 38 5. 39
(7C-ii) 0. 2%92 04 0 01 1.09 0.53 9.64 5.65 2 (7Ciii)

Q@yckih 92. 80 0. 01 1]12 Q 57 [10. 48 6. 44  Veeks[ (7CTajmpurities
91°G5 0. 01 otency CBD CBN D§-THC Increase
: : % % % % % 1%
7B 1% 100.00 0.03 0.50 0.59 3.79
(7B-ii) 0.2% 100.00 0.01 0.49 0.61 4.0
, (7B-iii) 0.1% 100.00 0.01 0.47 0.60 2.00
ero (7TB-iv
8_02%) 100.00 0.02 0.50 0.60 3.90
7B-v
8_0023%) 100.00 0.02 0.49 0.60 4.12
(7B 1% 88.51 115 0.60 0.61 12.28 8§49
(7B-ii) 0.2% 89.51 1.02 0.71 0.59 12.26 8.17
| (7B-iii) 0.1% 90.14 0.98 0.66 0.58 11.88 788
7B-iv
Month 8_02%) 88.81 0.97 0.72 0.57 12.07 8.17
7B-v
8'002;) 90.06 1.08 0.71 0.58 12.18 8.06
(7B-1) 1% 85.59 0.82 0.73 0.60 13.32 9.53
(7B5i) 0.2% 85.30 0.67 0.90 0.81 13.25 9.16
) (7Bt 0.1% 86.54 0.67 0.86 0.59 13.29 9.29
N 7B-iv
Months 8.02%) 86.16 0.65 0.88 0.62 13.49 9.59
7B-v
8002;) 87.71 0.59 0.96 0.60 13.75 9.63
(7B 1% 83.33 112 123 0.57 14.70 10.91
(7B-ii) 0.2% 84.36 1.00 148 0.59 15.38 11.29
3 (7B-i) 0.1% 83.05 0.89 147 0.56 14.86 10.86
TB-iv
Months 8.02%) 84.81 1.00 139 0.60 14.73 10.83
7B-v
g.oozzA, 84.53 0.86 1.77 0.57 15.30 1118

[0197]  The results of stability testing of Examples 7B-i — 7B-v at 55 °C are set
forth in Table 29 below.
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0.02% 1.20 0.57 10.75 6.70 (CO) 0.002%89.74 0.01
1.31 0.52 11.18 7.29 Exanple 7D: Dronabinol Sol ution
wo mosesame G| Sourced fromArista with VaryiPQI/us2005/044375
Amounts of dycerin Added [02021 In Exanple 7D, the
effect of added varying anounts glycerin in
dronabi nol formul ati on using sesane oil sourced from
Arista was evaluated. In each of Exanples 7D-i -
7D-v, the specified anount of glycerin added was
prepared in accordance with Exanple 7. The
formul ati ons were then used to fill anber gl ass
vials. The forrmulations within the vials were
initially tested, then 70 WO 2006/ 063109
PCT/ US2005/ 044375 tested at 25 C for 3 and 6 nonths;
40 C for 1, 2 and 3 nonths and at 55 C for 1 and 2
weeks. [0203] The results of stability testing of
Exanples 7D-i - 7D-v at 25 C are set forth in Table
33 below. Table 33 Gycerin Total Inpurities 25 C
Pot ency CBD CBN D8-THC Increase % % % % %/ (7134)
1% 100. 00 0.02 0.65 0.56 3.9@8bke2D-ii) 0.2% 100.00 0.01

0. 51.052 3. 70 (7F)-iii\ 0.1% 100 O 0.02 0.63 0.58
Qly&dn Zerp 7E)-I V) 10(% OO D. OlBg 0. 49 3. 86 (lopDiagpurities
(S3EEv) 10p. 08;,57 02 52 5295 o.’b*o% (FD-1) 19| erease
oa OO a o A n.— A (2 S N bos A o +%
00,02 1,22 U905 U'H J.L 62 L 7T T ) U z70%0. 00
b (783) 18 50| U. 6Godide- bb 42569 3 (70T T 09496 870734752
1(B3) 2949 T4. 560.600. 75 BONI NS ( /dAQV) 0. 0 59. 19; ¢%.[64
1(7B8i)0.189| 36. 10.®4. 22 (9D v) 8%42 1. 28060 B7 0. 5hoo
Zero  1GBY98 12.63
P 100.00 0.02 0.50 0.60 3.90
(7B-v)
0. 000% 100.00 0.02 0.49 0.60 4.12
(7B 1% 84.97 0.01 0.75 0.56 15.42 11.63
(7B-ii) 0.2% 86.55 0.05 0.71 0.57 18.20 14.11
, (7B-iii) 0.1% 84.25 0.10 0.76 0.52 20.65 16.63
7B-i
Week 802;/? 86.91 0.08 0.66 0.55 17.86 13.96
7B-
g.oozva, 84.44 | 0.11 0.76 0.53 20.93 16.81
(7B 1% 67.98 0.01 178 0.55 24.93 21.14
(7B-ii) 0.2% 26.76 0.18 2.76 0.71 65.03 60.94
) (Zg-m) 0.1% 65.98 0.19 1.42 0.54 33.00 29.00
Weeks 802';/:) 21.93 0.34 3.26 0.64 71.79 67.89
7B-
8.00;’2& 19.08 0.14 3.66 0.67 72.97 68.85

Example 7C: Dronabinol Solution in Sesame Qil Sourced from Dipasa, with

Yarying Amounts of Glycerin Added

[0198] In Example 7C, the effect of added varying amounts glycerin in
dronabinol formulation using sesame oil sourced from Dipasa was evaluated. In
each of Examples 7C-i - 7C-v, the specified amount of glycerin added was
prepared in accordance with Example 7. The formulations were then used to fill

hard gelatin capsules in accordance with Example 2. The formulations within the
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0. 002% ( 7D- |

1%87.53 0.79 1.38 0.53 15.46 11.56

(7D-ii) 0.2%39.88 3.54 4.54 0.52 54.18 50.48 6
W@ ZDei0i31yo 0. 1% 86,05 0.89 1.53 0.52 17.78 13. OFCT/VE103I644375
(713-1v) 55.62 2,09 2.93 0.64 42.49 38. 53 0. 02%
002%40204]

(7D-v)

86.58 0.83 1.08 0.56 17.89 13.94
The cpRsylss sredpitiaiaisied. tﬂgﬁntt%%ftq e of fOE%‘HBI(’é%O“’F‘B-
7D- % 23l 34Ronths@h&at SEC o1 bl 3 Reck@bl € 34 bel ow. 71 WO

2006/ 063109 PCT/ US2005/ 044375 Table 34 in Tot al
G ycerin 400 Pot enc%(&CBD CBN D8- THC

[ mpurities
| ncA®8E 90T vgsulisiofstability feptimepl
3. 9dorglyip-Taple 30 belwyv100. 00 0. 01 0.51 0.52 3.70
0.1% 100.00 0.02 0.63 0.58 3.81 Zero (7D-iv) 100.00

0.01 0.59 0.49 3,96 0.02% (7D-v) 100.00 0.02 0.54

0.52 3.95 0.002% (7D-i)

19. 13

1 (7Diii) 0.1%84.52 2.07 0.86 0.53 19.16 15.35
Month (7D-iv) 52.70 3.96 1.75 0.55 39.11 35.15 0.02%
(7D-v) 50.42 4.35 1.96 0.58 43.47 39.52 0.002% (7D-1)

1% 64.72 3.15 1.76 0.51 29.BMle<H 90

70.28 1.29 1.43 0.62 25.47 21.77

(7D-ii) 0.2%
2 (7D-iii) 0.1%

0°Cforl,

amples 0C02 76-6% 20 "E@re set
(7D-iii)

1% 76.38 2.55 1.06 0.54 23.03
(7D-ii) 0.2%81.48 1.33 0.89 0.52 19.15 15.45

H2id5 2.99 1,29 0] 54 23.77 19,96 Total Tmpurities
25 oC Potency CBD CBN D8-THC Increase
% % % % % 1%
(7C1) 1% 100.00 0.03 0.56 0.63 3.99
(7C-ii) 0.2% 100.00 0.01 0.66 0.57 3.90
(7C-iil) 0.1% 100.00 0.01 0.55 0.60 4.04
. -
ero 8752;/‘; ) 100.00 0.03 0.54 0.57 4.05
87&;& 100.00 0.01 0.54 0.56 3.89
(7C1) 1% 94.52 0.02 0.70 0.55 587 1.88
(7C-ii) 0.2% 96.88 0.04 0.64 0.50 6.22 2.23
; (7C-ii) 0.1% 96.00 0.04 0.61 0.54 5.93 1.8
Months 8752';; ) 95.47 0.06 0.62 0.53 6.23 2.18
87&;;,;) 95.37 0.05 0.61 0.54 5.93 2.04
(7D 1% 96.79 0.39 0.83 054 8.54 455
(7C-ii) 0.2% 97.04 0.48 0.80 0.56 8.01 4.02
. (7C-iii) 0.1% 97.85 0.40 0.79 0.53 8.52 4.43
Months 8752'(% ) 96.52 0.41 0.90 0.55 8.80 475
87(()36& 96.69 0.37 0.75 0.59 8.47 4.58
[0200] The results of stability testing of Examples 7C-i — 7C-v at 40 °C are set

forth in Table 31 below.
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Months (7D 1v) 45,57 3.31 3.04 0.60 44.34 40.38 0.02%
(7D-v) 41.69 2.83 3.28 0.62 48.44 44.49 0.002% (7134)

wd%06063109 3. 34 3.39 0.62 39.21 35.31 (7D ii) BCRYS2005/044375

62.28 1.60 2.69 0.55 31.48 27.78 3 (7Diii) 0.1%
63.00 3.08 2.41 0.57 29.94 26.13 Mnths (7D-iv) 37.61
3.27 5.02 0.68 51.80 47.84 0.02% (7D-v) 34.82 5.44
5.35 0.73 54.47 50.52 0.002% [ 0205] The results of
stability testing of Exanples 7D-i - 7D-v at 55 C are
set forth in Table 35 below. 72 WO 2006/ 063109

PCT/ US2005/ 044375 Table 35 dycerin Total Inpuritie
Gs |y Potency CBD CBN D8- THC I ncrease C % % % % 55
(7D-i) 1% 100.00 0.02 0.65 0.56 3.90 (7Dii) 0.2%
100.00 0.01 0.51 0.52 3.70 (7D-iii) 0.1% 100.00 0.02
0.63 0.58 3.81 Zero (7D-iv) 100.00 0.01 0.59 0.49 3.96
0.02% (7D-v) 100.00 0.02 0.54 0.52 3.95 0.002%
(713-i) 1%86.50 0.01 0.79 0.48 15.02 11.12 713-ii
0.2%92.73 0.01 0.72 0.51 13.58 9.88 1 (70-iii) 0.1%
90.61 0.01 0.79 0.52 12.90 Bale@31 \Week (7D-iv) 88.88

002071049 15 10 11 .14 Q. 02% (7D-v) 88,77 0.02

80 0.49 16.67 12.7 Total Impurities
C{% o gotency %BD CBN D8-THC Increase
% % % % % 1%
(7C) 1% 100,00 0.03 0.56 0,63 3.99
(7C-ii) 0.2% 100.00 0.01 0.66 0.57 3.00
, (7C-iii) 0.1% 100.00 0.01 0.55 0.60 2.04
ero 7C-iv
(()_02%) 100.00 0.03 0.54 0.57 4.05
7C-v
8.002(;) 100.00 0.01 0.54 0.56 3.89
GC 1% T 94.94 024 0.67 0.59 738 339
(7C-ii) 0.2% 94.9 0.20 071 0.57 7.81 3.82
| (7C-iii) 0.1% 96.35 0.19 0.68 0.57 6.98 2.04
7C-iv
Month 6'02%) 95.18 0.23 0.79 0.57 8.30 425
7C-v
8'0022/0 93.71 0.23 0.82 0.57 8.65 476
(7C1) 1% 90.00 0.25 0.99 0.60 11.08 7.09
(7Ci) 0.2% 91.06 0.21 1.03 0.62 11.06 7.07
) (7C-iti) 0.1% 95.29 0.23 0.94 0.58 10.84 6.80
7C-iv
Months 8.02%) 90.14 0.18 1.14 0.57 11.67 7.62
7C-v
8002;) 90.40 0.15 111 0.59 11.22 7.33
(7C) 1% 87.80 0.26 1.53 0.53 12.48 8.49
(7C-i) 0.2% 90.10 0.26 161 0.53 12.64 8.65
5 (7C-it) 0.1% 89.44 0.38 1.61 0.56 12.87 8.83
(7C-iv
Months 0'02%) 88.31 0.35 1.67 0.54 13.07 9.02
(7C-v
0.002‘;) 88.82 0.22 1.57 0.56 12.50 8.61

[0201] The results of stability testing of Examples 7C-i — 7C-v at 55 °C are set
forth in Table 32 below.
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0.002% (7D-i) 1% 42.43 0.06 3,04 0.48 48.24 44.34

(713-i1) 0,2%46.43 0.04 2.66 0.45 44.57 40.87 70-iii

w®20%065209/8 0. 04 3.14 0.58 48. 10 44.29 2 Weeksp€1Ds81005/044375
38.99 0.03 3.01 0.48 51.96 48.00 0.02% (7D-v) 37.79
0.04 3.08 0.44 52.66 48.71 0.002% Exanpl e 7E:

Dr onabi nol

Exanpl e 7E,
glycerin in
sourced from Croda was eval uat ed.
the specified anount of glycerin added
prepared in accordance with Exanple 7. The

TE-i1 -
was

TE-v,

Solution in Sesane QG|
with Varying Anounts of G ycerin Added [0206]

the effect of added varying anmounts
formul ati on usi ng sesane oil
each of Exanpl es

dr onabi nol

fornmul ati ons were then used to fill

vi al s.
initially

t est ed,

PCT/ US2005/ 044375
1, 2 and 3 nonths and at 55 C for

40 C for
weeks.

t hen
tested at 25 C for

In

Sourced from Croda,

In

anber gl ass

3 and

1
[0207] The results offabledBility testing of

The fornmulations within the vials were
73 WO 2006/ 063109
6 nont hs;

and 2

Exanples—ZE-i—- 7E-v af 25 Care set forth in Tabhle
G.iﬁcexbel ow. @ 36 Ger in T [ % 'dﬁt o, Total Impurities
Péf@ncy 0B -T , | ncreasg 0+ (7§-i) 1A
1T00.00 O©. Ud 0. 50 0 59 379 C7E-11 ) p 4/0 166 ;
(749) 18 61] 4. 0900.00/E- 111 p.o0F 1% 10F00 0. . 043 0 jr
#4(706) 0.Zerj0 (/H60.00)) 100. 001 0. 02 ;650 0. 6008 U U 153
7 W%ﬂi‘)})-l%zofo 00 1.2 0.4900L 60 4. 1055 |0. 00266q [/E-1) 464
€ro 1
i '02@? 4.29 1. Qdb.dd./53 28y /| 24.58 54 0.57 4.05
(7C-v)
0.002% 100.00 0.01 0.54 0.56 3.89
(7C-D) 1% 96.81 0.02 0.72 0.53 6.99 3.00
(7C-ii) 0.2% 98.85 0.04 0.75 0.55 7.23 324
. (7C-ii) 0.1% 98.53 0.03 0.80 0.55 7.32 3.28
(7C-iv
Week 0_02%) 97.55 0.04 0.82 0.58 7.83 378
7C-v
5).00224 96.92 0.04 0.54 0.56 7.88 3.99
(7C-)) 1% 93.18 0.01 0.99 0.60 9.38 539
(7C-ii) 0.2% 92.04 0.01 1.09 0.53 9.64 5.65
) (7C-iii) 0.1% 92.80 0.01 112 0.57 10.48 6.44
7C-i
Weeks g.o:z;/:) 91.55 0.01 1.20 0.57 10.75 6.70
7C-v
8_002‘;) 89.74 0.01 1.31 0.52 11.18 7.29

Example 7D: Dronabinol Solution in Sesame Qil Sourced from Arista, with

Yarying Amounts of Glycerin Added

[0202]

dronabinol formulation using sesame oil sourced from Arista was evaluated. In

In Example 7D, the effect of added varying amounts glycerin in
each of Examples 7D-i — 7D-v, the specified amount of glycerin added was

prepared in accordance with Example 7. The formulations were then used to fill

amber glass vials. The formulations within the vials were initially tested, then

70




(7E-i1) 0.2%68.17 4.50 1.19 0.52 31.50 27.41 3
(7E-1i11) 0.1 %71.77 3.91 1.01 0.53 27.43 23.43

wObb6310E 1 v) 60.35 4.64 1.26 0.57 36.57 32.871/U82002644375

(7E-v) 53. 20 5. 40 1. 37 0.58 42.71 38.59 0.002% (7E-i)
1% 63.43 4 65 33.77.29.98 . (7E-j .. 2%

56, gednids °E o9 BOGUMSRNB40 6 g 2 and §Espits pndyit FeC or 1
63. 93 Bwaks 1. 48 0.62 36.21 32.21 Mnths (7E iv) 53.03
4.39 1.55 0.65 42.48 38.58 0.02% (7E-v) 45.00 4.59
1.80 0.63 48.57 44.45 0.002% 0208]1 The results_of

st al9203lt y Teastepyllg obstatplity fpitiag ofApxamples 7BD-i~ AP-VAH 2T G e
set set fagthtin Teble Thbtlew37 bel ow. 74 WO 2006/ 063109

PCT/ US2005/ 044375 Table 37 G ycerin Total Inpurities
40 C Potency CBD CBN D8-THC I ncrease % (7E-i) 1%
100.00 0.03 0.50 0.59 3.79 (7E-ii) 0.2%100.00 0.01
0.49 0.61 4.09 (7E-iii) 0.1%100.00 0.01 0.47 0.60
4.00 Zero .02% 0 100.00 0.02 0.50 0.60 3.90 0.02%
(7E-v) 0.002% 100.00 0.02 0.49 0.60 4.12 (7E-i) 1%
48.72 5.38 1.74 0.64 47.55 43.76 7E-ii 0.2% 82.25
2.53 0.70 0.56 19.99 15.90 1 (7E-iii) 0.1%26.31 6.36
2.29 0.50 66.51 62.51 Montlabke3E-iv) 71.91 3.89 0.97
0.54 29.67 25.77 0.02% (70-2)

. Total Impurities
Glycs o Potency CBD CBN D8-THC Increase
25°C % % % % % 1%

(7D 1% 100.00 0.02 0.65 0.56 390

(7D-i) 0.2% 100.00 0.01 0.51 0.52 3.70

(7D-ii) 0.1% 100.00 0.02 0.63 0.58 3.81
Zero | (7D-iv) 0.49 3.96

o) 100.00 0.01 0.59 : .

(7D-v) 54 0.52 3.95

v 100.00 0.02 0. .

(7D 1% 86.82 122 0.95 047 12.02 812

(7D-ii) 0.2% 46.83 6.13 2.56 0.60 46.56 42.86
5 (7D-ii) 0.1% 87.07 152 1.03 0.49 14.56 10.75

(7D-1v) 1,78 0.69 36.18 32,22
Months | (/D3 59.19 4.64 7 : .

(7D-v) 0.8 0.55 16.58 12.63

i 85.32 128 87 .

(7DD 1% §7.53 0.79 138 0.53 15.46 11.56

(7D-ii) 0.2% 39.88 3.54 4.54 0.52 54.18 50.48
] (7D-iii) 0.1% 86.05 0.89 1.53 0.52 17.78 13.97

(7D-iv) 0.64 42.49 38.53
Months 0.02% 55.62 2,09 2.93 . .

(7D-v) 1 0.56 17.89 13.94

s 86.58 0.83 08 . .

[0204] The results of stability testing of Examples 7D-i — 7D-v at 40 °C are

set forth in Table 34 below.
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0.002% 84.93 1.97 0.66 0.54 17.91 13.79
37.99 4.44 2.73 0.61 48.50 44.71

(7E-i) 1%
(7E-ii) 0.2% 70.50

W®E2006/063108 0. 56 25.86 21.77 2 (7E-iii) 0.1% 18pdRUS2088044375

4.06 0.62 73.09 69.09 Months (7E-iv) 59.49 4.38 1.37
0.55 34.19 30.29 0.02% (7E-v) 0,002% 74.54 2.69 0.87
0.61 22.82 18.70 (7E-i) 1% 27.98 4.07 5.18 0.94 57.62
53.83 (7E-ii) 0.2%59.94 3.81 1.80 0.58 32.85 28.76 3
(7E-iii) 0.1 %13.43 5.45 7.33 1.12 76.80 72.80

Months (7E-iv) 0.02% 49.87 4.41 2.48 0.57 38.93 35.03
(7E-v) 66.48 3.26 1.48 0.54 28.45 24.33 0.002% [ 0209]
The results of stability testing of Exanples 7E-i -
7E-v at 55 C are set forth in Table 38 below. 75 WO
2006/ 063109 PCT/ US2005/ 044375 Table 38 d ycerin Tot al

Impurities 55 C Potency CBD CBN D8- THC I ncrease

% +%

0.2% 100.00 0.01 0.49 0.61 4.09

0.50 0.60 3.90

. 002

% !

% % %

(7E-i) 1% 100.00 0.03 0.50 0.59 3.79 (7E-ii)
(7E-iii) 0.1% 100.00
0..01 0.47 0.60 4.00 Zero (7E-iv) 0.02% 100.00 0. 02

0 100.00 0.02 0.49 0.60 4.12

0.002 (7E-i) 1% 84.97 0.01 0.75 0.56 15.42 11.63
Table 34
Glyceri Total Impurities
4}605811 Potency CBD CBN D8-THC Increase
% % % % % +%
(7D-i) 1% 100.00 0.02 0.65 0.56 3.90
(7D-ii) 0.2% 100.00 0.01 0.51 0.52 3.70
(7D-iii) 0.1% 100.00 0.02 0.63 0.58 3.81
Zero (7D-iv)
0.02% 100.00 0.01 0.59 0.49 3.96
(7D-v)
0.002% 100.00 0.02 0.54 0.52 3.95
(7D-i) 1% 76.38 2.55 1.06 0.54 23.03 19.13
(7D-ii) 0.2% 81.48 1.33 0.89 0.52 19.15 15.45
1 (7D-iii) 0.1% 84.52 2.07 0.86 0.53 19.16 15.35
(7D-iv)
Month 0.02% 52.70 3.96 1.75 0.55 39.11 35.15
(7D-v)
0.002% 50.42 4.35 1.96 0.58 43,47 39.52
(7D-i) 1% 64.72 3.15 1.76 0.51 29.80 25.90
(7D-ii) 0.2% 70.28 1.29 1.43 0.62 25.47 21.77
2 (7D-iii) 0.1% 72.15 2.59 1.29 0.54 23.717 19.96
(7D-iv)
Months 0.02% 45.57 3.31 3.04 0.60 44.34 40.38
(7D-v)
0.002% 41.69 2.83 3.28 0.62 48.44 44.49
(7D-i) 1% 50.17 3.34 3.39 0.62 39.21 35.31
(7D-ii) 0.2% 62.28 1.60 2.69 0.55 31.48 27.78
3 (7D-iii) 0.1% 63.00 3.08 2.41 0.57 29.94 26.13
(7D-iv)
Months 0.02% 37.61 3.27 5.02 0.68 51.80 47.84
(7D-v)
0.002% 34.82 5.44 5.35 0.73 54.47 50.52
[0205] The results of stability testing of Examples 7D-i — 7D-v at 55 °C are

set forth in Table 35 below.
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(7E-ii) O
(7E-iii)

.2%86.55 0.05 0.71 0.57 18.20 14.11 1
0.1%84.25 0.10 0.76 0.52 20.65 16.63 Week

w TB6i0s31086. 91 0. 08 0 02% 0. 66 0.55 17. 86 13. 9BCT/(FHMONY44375

0. 002% 84
67.98 0.0
0.18 2.76

.44 0.11 0.76 0.53 20.93 16.81 (7E-1) 1%
1 1.78 0.55 24.93 21.14 (7E-ii) 0.2% 26.76
0.71 65.03 60.94 2 (7E-iii) 0.1 % 65.98 0.19

1.42 0.54 33.00 29.00 Weeks (7E-iv) 0.02% 21.93 0. 34
3.26 0.64 71.79 67.89 0.02% (7E-v) 0.002% 19.08 0. 14
3.66 0.67 72.97 68.85 Exanple 7F: Dronahi nol Sol ution
in Sesane G| Sourced from D pasa, wth Varying

Amounts of dycerin Added [0210] In Exanple 7F,
effect of added varying anounts glycerin in
dronabi nol fornul ati on using sesane oil sourced from
Di pasa was evaluated. In each of Exanples 7F-i -
7F-v, the specified anount of glycerin added was
prepared in accordance with Exanple 7. The

formul ati ons were then used to fill 76 WD 2006/ 063109
PCT/ US2005/ 044375 anber glass vials. The fornul ati ons
within the vials were initikible33 ested, then tested at

t he

25 Cfor 3 and 6 ponths; 40 Cfor 1,2 and 3 nonths
caeosinat 5% C for 1| and 2 weeks, [0211] -The [resulqidIppurities
steabi | ity tpéﬁﬁ“iyng of “ERanpl e BPE-i | - PFENY at 25 C ar e Increase
+ P I - oy [ | % Ial ﬂnA)f‘l % ] +%
oCL TOroiInr 1171 dulr © OJ UJUTT UV dur © o9 O ybCI T 11 ot dail
i(rm,)_grl%ii S 2555 0Pt enTY, eBD CBNy 8T THC tyxgease 3%p 90
(75 029l % 1001000 0 03 (.8 0. 63031 P9 ( M=2ili) 0. 2%
108.i9019%. 01 010660 0. 57 30.@9 0.63 0.58 3.81
Zero 67(])32'%) 100.00 0.01 0.59 0.49 3.96
87(]?6;;) 100.00 0.02 0.54 0.52 3.95
(7D 1% 86.50 0.01 0.79 0.48 15.02 .12
(7D-i1) 0.2% 92.73 0.01 0.72 0.51 13.58 9.38
| (7D-ii1) 0.1% 90.61 0.01 0.79 0.52 12.90 5,09
Week 87(])32';)’) 88.88 0.02 0.71 0.49 15.10 11.14
(7D-v)
s 88.77 0.02 0.80 0.49 16.67 12.72
(7DD 1% 42.43 0.06 3.04 0.48 4824 4434
(7D-i1) 0.2% 46.43 0.04 2.66 0.45 44.57 40.87
) (7D-ii1) 0.1% 42.78 0.04 3.4 0.58 48.10 44.29
Weeks 87(1))2'(;)’) 38.99 0.03 3.01 0.48 51.96 48.00
(7D-v)
e 37.79 0.04 3.08 0.44 52.66 4871

Example 7E: Dronabinol Solution in Sesame Oil Sourced from Croda, with

Varying Amounts of Glycerin Added

[0206]

dronabinol formulation using sesame oil sourced from Croda was evaluated. In

In Example 7E, the effect of added varying amounts glycerin in

each of Examples 7E-i — 7E-v, the specified amount of glycerin added was
prepared in accordance with Example 7. The formulations were then used to fill

amber glass vials. The formulations within the vials were initially tested, then
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(7F-iii) 0.1% 100.00 0.01 0.55 0.60 4.04 Zero (7F-iv)

100.00 0.03 0.54 0.57 4.05 0.02% (7F-v) 100.00 0.01
wW®204/0681866 3. 89 0.002% (7F-i) 1% 94. 38 0. 34 OpGRUS2068044375

9.98 5.99 (7F- ii) 0.2%94.84 0.31 0.70 0.52 6.11 2.12

3(7F ii 0. 26 71 0.52 5.95 1.9 S
( 7Fisis @ bg%%o);} @Oa@sdoqﬁifl 53 &?dgzn@tfffn& et%fq’@grl
95. 14 DwéksO. 73 O 62 7.36 3.47 0.002% (7F-i) 1% 96. 00
0.29 0.93 0.57 8.56 4.57 (7Fii) 02%9656027094
0585445567F||| 1%97.72 0.28.0.93 0.5

8 TPTE Thnmens reblip) eyt Expmo o st 25 Seare se
4 oforthgndabls G EelQY. 0. 002% 96. 66 0.29 0.93 0.54 8.94
5.05 77 WO 2006/ 063109 PCT/ US2005/ 044375 [0212] The
results of stability testing of Exanples 7F-i - 7F-v
at 40 C are set forth in Table 40 bel ow. Table 40
Total Inmpurities dycerin tency CBD CBN D8- THC
I ncrease 40 C Potency % % % +% 100.00 0.03 0.56 0.63
3.99 (7F-ii) 0.2% 100.00 0,01 0.66 0.57 3.99 (7F-iii)
0.1% 100.00 0.01 0.55 0.60 4.04 Zero (7F-iv) 100.00
0.03 0.54 0.57 4,05 0.02%Table-3¢) 100.00 0.01 0.54

0.56.3.8
Glycerin Total Impurities
2); o g Potency CBD CBN D§-THC Increase
% % % % % +%

(TE-) 1% 100.00 0.03 0.50 0.59 3.79

(7E-ii) 0.2% 100.00 0.01 0.49 0.61 4.09

(7E-iii) 0.1% 100.00 0.01 0.47 0.60 4.00
Zero 5)7(1;:?:;’)) 100.00 0.02 0.50 0.60 3.90

(7E-v)

5 s 100.00 0.02 0.49 0.60 412

(7E-1) 1% 70.63 429 1.0 0.53 2837 24.58

(TE-ii) 0.2% 68.17 4.50 1.19 0.52 31.50 27.41
; (TE-iii) 0.1% 7177 3.91 1.01 0.53 27.43 23.43
Months 8752:},)(’)) 60.35 4.64 1.26 0.57 36.57 32.67

(7E-v)

oo 53.20 5.40 1.37 0.58 2.71 38.59

(75D 1% 63.43 419 1.42 0.65 33.77 29.98

(TE-ii) 0.2% 58.49 4.63 1.54 0.60 38.65 34.56
¢ (7E-iii) 0.1% 63.93 532 1.48 0.62 36.21 32.21
Months 87(1;32'(%) 53.03 439 1.55 0.65 42.48 38.58

(7E-v)

5 003 45.00 4.59 1.80 0.63 48.57 44.45

[0208] The results of stability testing of Examples 7E-i — 7E-v at 40 °C are set
forth in Table 37 below.
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0.002% (7F-1) 1%93,29 0.16 0.71 0.57 7.27 3.28
(7F-i1) 0.2%95.22 0.16 0,72 0.58 7.39 3.40 17F-iii

w®20¥0&G0908 0.13 0.71 0.56 726 3.22 Month (07PCDUSI003/044375

97.10 0.13 0.72 0.57 7.28 3.23 (7F-v) 97.38 0.16 0.73
0.56 7.28 3.39 0.002% (7F-i) 19%90.45 0.26 1.05 0.61
10.59 6.60 (7F-ii) 0.2%92.16 0.25 1.08 0.56 10.37
6.38 2 (7F-iii) 0,1%91.19 0.44 1.03 0.55 11,00 6.96
Mont hs (0702"% 90.74 0.23 1.05 0.56 10.82 6,77 (7F-v)
90.76 0.23 1.06 0.57 10.71 6.82 0.002% (7F-i) 1%
85.37 0.32 1.77 0.59 14.68 10.69 (7F-ii) 0.2% 87.97
0.34 1.83 0.55 13.84 9.85 3 (7F-iii) 0.1%88.24 0.41
1.73 0.58 13.91 9.87 Mnths (7F iv) 86.30 0,42 1.75
0.56 14.61 10.56 0.02% (7F-v) 0.002% 86.80 0.58 1.75
0,54 14.97 11.08 78 WD 2006/ 063109 PCTI US2005/ 044375
[0213] The results of stability testing of Exanples
7F-i - 7F-v at 55 C are set forth in Table 41 bel ow
Table 41 Total Inpurities dycerin Tpotency CBD CBN
D8-THC Increase 55 C %% % % % +% (7F-i) 1% 10000
0.03 0.56 0.63 3.99 (7F-ii)T«pl¢8% 100. 00 0. 01 0.66 0.57

3.99 (7F-iii) 0.1%100.00 0.01 0.55 0.60 4.04 Zero
o, @i v) 100.00 0.P3 0.54 (.57 405 0.02% Total Impuriics
40 °C Potency CBD CBN D8-THC Increase
% % % % % 1%
7B 1% 100.00 0.03 0.50 0.59 379
(TB-i1) 0.2% 100.00 0.01 0.49 0.61 4.00
(7E-ii) 0.1% 100,00 0.01 0.47 0.60 2.00
. -
ero 87(])523,2 ) 100.00 0.02 0.50 0.60 3.90
87(%& 100.00 0.02 0.49 0.60 412
(7B 1% 48.72 538 174 064 4755 43.76
(TE-il) 0.2% 82.25 2.53 0.70 0.56 19.99 15.90
1 (7B-itl) 0.1% 26.31 6.36 2.29 0.50 66.51 62.51
Month 8752(%) 71.91 3.89 0.97 0.54 20,67 25.77
87(1)‘30;2& 84.93 1.97 0.66 0.54 17.91 13.79
B 1% 37.99 344 273 0.61 48.50 4471
(TE-i1) 0.2% 70.50 345 0.98 0.56 25.86 21.77
5 (TE-iii) 0.1% 18.12 5.13 4.06 0.62 73.00 69.00
Months 87(];32'(%) 59.49 438 137 0.55 34.19 30.29
87(])5(;‘2’2/0 74.54 2.69 0.87 0.61 22.82 18.70
7B 1% 27.98 407 5.18 0.94 57.62 53.83
(TE-iD) 0.2% 59.94 3.81 1.80 0.58 32.85 28.76
5 (7E-ii1) 0.1% 13.43 5.45 733 1.12 76.80 72.80
Months 87(];32'(% ) 49.87 4.41 2.48 0.57 38.93 35.03
(()7(1)30‘2/2A) 66.48 3.26 1.48 0.54 28.45 24.33
[0209] The results of stability testing of Examples 7E-i — 7E-v at 55 °C are set
forth in Table 38 below.
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(7F-v) 0.002% 100.00 0.01 0.54 0.56 3.89 96.81 0.02
0.72 0.53 6.99 3.00 (717-ii) 0.2%98.85 0.04 0.75 0.55

WO 20080&1@ 1 (7F-iii) 0.1% 98.53 0.03 0.80 0.BSr/¥sBas/044375

3.28 Week (7F-iv) 97.55 0.04 0.82 0.58 7.83 3.78
0.02% (717-v) 96.92 0.04 0.54 0.56 7.88 3.99 0.002%
(7F-i1) 1%93.18 0.01 0.99 0.60 9.38 5.39 (7F-ii) 0.2%
92.04 0.01 1.09 0.53 9.64 5.65 2 (7F-iii) 0.1% 92.80
0.01 1.12 0.57 10.48 6.44 \Weks (7F-iv) 91.55 0.01
1.20 0.57 10.75 6.70 0.02% (7F-v) 89.74 0.01 1.31
0.52 11.18 7.29 0.002%[0214] As can be seen fromthe
results above, the addition of glycerin makes
dronabi nol hi ghly unstable. The amobunt of dronabi no
chem cally degraded is proportional to the glycerin
concentrati on added. Dronabi nol degredation continued
with increase in storage period. However, dronabino

in sesane oil sourced fromDi pasa is highly resistant
to degradation induced by glycerin. This stability is
believed to be due to the high antioxi dant content in

sesane oil sourced from D pasa, nost notably
l ecithin. Exanple 8: StabilTable3t udi es [0215] The
—  International Conference on Harnonisation (| CH of
cTeehni cal| Requirements for i st aﬁ} of Total Impurities
Ph&r maceuti cal s for Hyman [Uses[1 CH ggﬁhcadopt ed Increase
. s 0 . . 0 R4 SN 4 Za i ol PR %
screntrTTrCc Stanaaras Tor stapbrirry testtng. —1hnese
stendar ds_ar eigole] basi So.@f | T egyh@l oTy OFsHaNCES 3 79
pailyslved by tdeo FDA (Queidance bay | Tndustgy, @ Akoo fhe
pk-gpseedf st élbod [ty testis| is to4provi deo.evji dence.oon
Zero HBWY he qual i fogo@Nd saf@gy| of  (Be| produgg, [varies o th
+ 0 R ~As{per the EDA guidance, a tini shed producf”i §
&0 2006/ 068000| PCT/ U205/ 044375 assigried a 412
tentative two-year—exptratton—dat+hg—at—+oom
temperat yre (22671 then 0.75 0.56 15.42 11.63
(7E-ii) 0.2% 86.55 0.05 0.71 0.57 18.20 14.11
: (Zg-ﬁn 0.1% 84.25 0.10 0.76 0.52 20.65 16.63
Week | (TB-) 86.91 0.08 0.66 0.55 17.86 13.96
7E-v
8'002?% 84.44 0.11 0.76 0.53 20.93 16.81
(TE-) 1% 67.98 0.01 1.78 0.55 24.93 21.14
(7E-ii) 0.2% 26.76 0.18 2.76 0.71 65.03 60.94
) (ZE@H)OJea 65.98 0.19 1.42 0.54 33.00 29.00
Weeks | (TB-) 21.93 0.34 3.26 0.64 71.79 67.89
7E-v
" 8002;5 19.08 0.14 3.66 0.67 72.97 68.85

Example 7F: Dronabinol Solution in Sesame Qil Sourced from Dipasa, with

[0210]

Varying Amounts of Glycerin Added

In Example 7F, the effect of added varying amounts glycerin in

dronabinol formulation using sesame oil sourced from Dipasa was evaluated. In

each of Examples 7F-i — 7F-v, the specified amount of glycerin added was

prepared in accordance with Example 7. The formulations were then used to fill
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pr oduct

condi ti ons,
WG kmb/aep0d enper at ure) .

fornul ation in sesama oi |

ord jth Ex le.l.. and
FRRERs yithih Db Re® i gy then

st onefkdat 25 e€ € atand 6tnamﬂelj 40 ¢ &r 3 Warinindnthy addew €35 aG for 1

denonstrate

pac I?%E’Sggl

40C 7

st alﬁ“g#t

formul ati

r

red.in

P il I

C
on

e{sﬁ?tlve hum dity (RH) to
the fornul ati on at
was al so tested at 2-8 C, 25 C/ 60%

In Exanpl e 8,
(super-refined,

is stable for 6 nonths at accel erated testing
40 C (15 C above the designated |long-term

a dr onabi POI/US2005/044375

roomtenperature.

from Croda)

The

rel goiMg hurfieQésults anhbdty tesBRPomMERhMpleY @F-i B it by °C are set

[02]@,111 ilnEabeoeeRiy. at i ons of dr onabi nol
I mpurities/degradants

Cannabi di

conpendi al

ol

[ DBTHC, Cannabi nol
(CBD)] are determ ned by using
(USP) HPLC net hod after storage for

t

and t he
(CBN) and

he

pre-detennined tinme periods and conditions as set
forth in Table 42. The results of the stability

of Exanple 8 are set forth in Table 42 bel ow
Tabl e 42 Condition Tine Assay Rel ated Substances (GO

testing

Di ssol ution (Mnths) (HPL(} @%& a- CBN CBD Test 8-
THC I niti al 0101.40%0.900“}[ % 0. 20% NMI' 5 min 1
98.40% 0.]90% 0. 70p0 ND NMT [2-m 1 2F81C 2 98 309%55 Wi bities
G%CO 0% ND |NMfotedeyrmi h 3¢88. Sfi% OcBR0% (L. DYHSID NMIT T M N Increase
01.30% 1, 9% 1. 00%ND NMI ®om n| 1 99. 00% 0.40% +%
0.70% ND NMI 2 min 25C/60% RH 2 98 40% 0. 70% 1. 10% ND
INEIFD 1%y 3 bQQOQ; % 0. 79% 11 109PRDI NMI 194iln 6 882 40%
+§@%—’-4’ 209 NE R 1 mQ~Pl 19886804 0000847 15006 NBINME
A7 i) | L%\r coland O’\Q'ln fo -/np/g ')nn/ l\wl\“s 1.04—. 2
Zero \1 LIEE"AYA® AY ARCAV) /U .l U701} 2070 1N 1 VII T LA T
9 %0% 70% m.om)% ND NMIF [2 i n056| 98. 200671 30% 2.02D%
mn— 0 5 T00. 00760, 60% 0, "B0% ND"NNTT3 mn I
9>7o.mc;>% 1. 00% B°%bpe ND 4 nin%* 0.56 389
(7F-1) 1% 94.38 0.34 0.69 0.53 9.98 5.9
(7F-ii) 0.2% 94.84 031 0.70 0.52 6.11 2.12
3 (7F-iii) 0.1% 95.13 0.26 0.71 0.52 5.95 1.91
Months ggz'},/vo) 95.21 0.25 0.70 0.53 7.22 3.17
(7F-v)
0.002% 95.13 0.26 0.73 0.62 7.36 3.47
(7F-i) 1% 96.00 0.29 0.93 0.57 8.56 457
(7F-ii) 0.2% 96.56 0.27 0.94 055 8.54 4.55
¢ (7F-iii) 0.1% 97.72 028 0.93 0.55 8.77 4.73
Months ggz'}%") 9%.81 0.32 0.93 0.55 8.96 4.91
(7F-v) ‘
0.002% 96.66 0.29 0.93 0.54 8.94 5.05
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40C/ 75% RH 2 96. 90% 0. 70% 1. 20% ND NMT |
0.80% 1. 40% ND NMI |

mn

m

n

3 92.80%

6 94.00% 1. 40% 1. 70% ND NMT
w@200606318D= not detected NMI'= not nore than GOCTES2005/044375
chr omat ogr aphy 80 WD 2006/ 063109 PCT/ US2005/ 044375

[0217] . The bov ‘M‘Y Stu el t
denti %ratg E‘E tskﬂ% {é \}%/sﬁlﬂg 8%’& ?%5?7 5Ib yc%ﬁ%?tdﬁloo%m set
dr ofPathiipdpb %f‘%\ levug product that is stable for two
years at roomtenperature [S obg}al ned. [0218] It is
hypot hesi zed that hard gel aebls 4 apsul e shells do not
——-———.C-Q-n-t—a—! n “I yr\ar nl untﬁlr%flc'cf of¢€ IIaJ Oof—=C S L’Fotal Impurltles
Glywest abi | i tx,mfe]g; tihe ggiive pagﬁmaceu]bg €@t [TTgredr Nt icrease
4renabi nol ig elijm nated (as gonpared %0 the referegnce+%
standard product, Marinol, which is encapsulated in
sotif 1ogel at 1 n 1oa@sjul es) .0.0AI so, bys6 utili Zi6Ag har d3.99
geliaven capsube® [t o enddpsul at e-¢frlonabi 6l [sol ut 3:
t(ainfeéd | f or 10000ast i ci A9 | (gl yc@iln) is %Pilni nat &
Zero | [Rdipl e 9: Efifbeat| of Dideberent @ssands ofos3e¢same @) on
é‘og'ﬁlllf\ [N21Q1] |l »n arda $ el £ 4l £ .
Y rozxo ot aet—t 0 blTl'qu o1 tneferl .BLT
t(}g&} ype|and 1600k ce of Mésame of# on t HES3t abi | F#3| of
the active Tngredient dronabi nol, different sources of_
3aESHIe oil  wes® [obtai mad |[from o.fue| f ol | oMi7Tng venddrs: 3.28
Bmpgn.2Refli ned ohE2 gr ade ®6om Cro@iz2 | NE dgkdde froid® 3.40
1 ATH- 8 ®1%& | Di pa9a98 and _f dvd |gr adeddk om Colld¢us, 726 3.22
Month |EGFIMUl atijons @f 10 @cti vepisngr edi emt | (dr onedsijnol ) .28 3.23
VAR ng anpunts—apd-sesare—o-—werp—preparead-
:’&‘)}Bg}r di ng the onet hod de®iéni bed P Exanpl ®6]. Exaidt 3.39
—t+—ts—a 5 ny dronabimol— (37 03% W W) sol ution in
TES% oifi, Nrhos{ Dy Arigisa). Exaop|e 9-1d6lils a Snme 6.60
aronakynal (3.9039 w w) eoljut i onl.ph| sesan®séai | (188per 6.38
) r@fiineds NF, byl.Q bda). E¢dnple 903|i js @&5ong 1100 6.96
Months |[d7®OMADI NQl (6. 9@62 W W) ggliutionibh| sesaneseqi |, 1NE2 6.77
(Ofoﬁ%m Di pasa) pple-9-iv—is—a—1brg—drongbinol
9/6% vv) S@b.I(S on inofqod gradel sesah¥® [oil 1071 6.82
B &-ned—from-Eo UIIUUb) {0220 A sunmmary of the
%Wlﬁ"l’%‘ tTons Qb 3EKanpt €§329-1 - 977V 1S S&I9 i or t hidien 10.69
(7F-iD) 0.2% 87.97 0.34 1.83 0.55 13.84 9.85
3 (7F-iii) 0.1% 88.24 0.41 1.73 0.58 13.91 9.87
Months | 750 86.30 0.42 175 0.56 14.61 10.56
7F-v
(78 86.80 0.58 1.75 0.54 14.97 11.08
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Tabl e 43 bel ow 81 WD 2006/ 063109 PCTI US2005/ 044375

Tabl e 43 Fornul ati on No. Conposition Dronabinol Sesame
w@dos@hey | ngredients Exanple 9-i (Arista) 3p@BUsw0M044375

(ﬁ Exanple 9-ii (Croda) 3. OS%W/WQS Exanmple 9-ill

W VF ﬁ PO EX% F Xam Yes(ﬁql—umV%)SS&(paq‘,/get
Ai% Z‘gijé ﬁﬁgoff%‘ﬁy ¥ ﬁgg Eamples T o 0

gl a WC while being tested for stablllty
under el evated tenperatureT\%ggdltlons (initially

("zero ti rre") 55 for one *land two weeks,
rechactivala , T r ot -~ " ! .
—COoOPToTtTT A"} He—teSth l DIIG“VJV“ e Ml eSelined ﬂa iti
Ghabi e 44 %& 10064963109 PG/ US2005HR44575TabI & ncreass
#HAC FORMULATI N ASSAY oJ OTAL REKATED SUBSTANCES % 1%
CONDITTI % TVPURTTY DBTHC CBN C3D Exanple 9-i 96.59
A0, 48 0. 580.60 [Zero Tohe (Ariéiq) Exalpbe 9-ii3-#3 80
67F200.2 75 1.880.@ 129 (€Pbda) FEx e 9-i%7 104 _603% 78
@7E4R) 09%60 Q. 090091 nacQOI: nml 20 i\ 9408913 35 04l
Zero (§7F49 0.02 (Gommdbus) Bxap| e 9054 94. 50 05 750 0. 4600, 64
7F 28 I A-St a) G \\,I uua) I:Xdllpl 5] =T Z, 1T617. 84
%/ 1.86 0. 280001 weelP! Exanpl 859t i Qri 5. 73%0| 42
lﬁl 020 (Dipasa)
(TF-)) 1% 96.81 0.02 0.72 053 6.99 3.00
(TF-i1) 0.2% 98.85 0.04 0.75 0.55 7.23 3.24
) (7F-iii) 0.1% 98.53 0.03 0.80 0.55 7.32 3.28
(7F-iv)
Week | o000 97.55 0.04 0.82 0.58 7.83 3.78
(7F-v)
5.002% 96.92 0.04 0.54 0.56 7.88 3.99
(TF-i) 1% 93.18 0.01 0.99 0.60 9.38 539
(7F-ii) 0.2% 92.04 0.01 1.09 0.53 9.64 5.65
) (7F-iii) 0.1% 92.80 0.01 1.12 0.57 10.48 6.44
(7F-tv)
Weeks | o'oo. 91.55 0.01 1.20 0.57 10.75 6.70
(7F-v)
0.002% 89.74 0.01 1.31 0.52 11.18 7.29

[0214] As can be seen from the results above, the addition of glycerin makes
dronabinol highly unstable. The amount of dronabinol chemically degraded is
proportional to the glycerin concentration added. Dronabinol degredation
continued with increase in storage period. However, dronabinol in sesame oil
sourced from Dipasa is highly resistant to degradation induced by glycerin. This
stability is believed to be due to the high antioxidant content in sesame oil sourced

from Dipasa, most notably lecithin.

Example 8: Stability Studies

[0215] The International Conference on Harmonisation (ICH) of Technical

Requirements for Registration of Pharmaceuticals for Human Use (ICH) has
adopted scientific standards for stability testing. These standards are the basis of
regulatory guidances published by the FDA (Guidance for Industry, Q1A). The
purpose of stability tests is to provide evidence on how the quality and safety of

the product varies with time. As per the FDA guidance, a finished product is
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Exanple 9-iv 87.55 12.45 0.51 1.83 0.48 (Col unbus)
Exanpl e 94 92.75 7.25 0.52 0.64 0.58 (Arista) Exanple
w®2006/06340941 32.59 1.06 4.96 0.29 55 C (Croda)prP¢RUS2005/044375

weeks) Exanple 9-iii 92.92 7.08 0.52 1.54 0.05

(D pasa) iv 71.32 28.68 0.60 3.78 0.2

(Co Iaﬁﬁ*&ﬂﬁg? teflggﬁ%fwos&?é EKRiRtiomdatipg Al PP® teBRerFIYE t@? FP] if the

Tablg, & 1?9&Y@for%hﬁon§%&?a&@féﬁteﬁq lond Rons, 2B, 15’"

used plays a mgjor role In stabl ngt e act |

i ngebalieghy designasedhlongrtdrm smragwabnmtulﬁbrlmﬂxampl@ iBsa dronabmol

pre = ced fram D pasa
notahiaoh B e S i IR 0GR 6 el T B

f or withdixample 1, mmak@ﬂd fr amsuﬂMF agbacgass boitleedhichesan®red at

oil fro Croda and f Il

couFlEato] FURTEBRUTEL 5 0057 bs g e himaty () to
PCT dtheikdatk %%ﬁ%ftﬁé(foﬂﬁd@dorﬁt avint telnpelZagel | THe foﬂtﬂa&féh
of Different Brands of Sesane G| on Stabilit 0223]

Pl s 210 ed B Haro X KTl bimbiss ARt b1 a0s
thegllrn blnol formulation is inportant to the

staé-)l Ity of the formulation. To confirmwhether the
| ack of sufficient antioxidants in certain brands of

ses |I ease
g@qngbl o?yr ?at?augﬁé:ﬁfpag%a? tlﬁél:a%g 61’(1:%1}{1 gesﬁ{é%lja

CBD[la&"EIHQEIMnndttilab |(CBN}' argt Cahingsdiak (OBD)]mre eimpernaetdh}alsmgd

at ccel er a an d i.od of

1 RGP EL R R SONa L FRfhod B e T PR R e

Cr oﬂmmis dnd]qndﬂ;lans @@ﬂf@l’tﬁ iDPdbleAX, ke redulté\of thé ﬁalﬁﬁ@m&ting

ef f 8’@?"%’?1”‘? g%re ‘Iiﬂlﬁ t?(aé’ﬁ?a‘éﬁ%ﬁl ?LganEéagP : eugéd |t Eet he

dr onabi nol forrrul ation was eval uated. The fornul ati on
was prepared in accordamgpleweth the net hod descri bed
for Exanple 9-i. The fornulation was then wused to

; il hha; d gailaaitm n camﬁuh:g)es Aﬁgaccmmammstwc&@aq@s}mﬁon

. The flormul ati on (Muntbk)i h @NE) capsH-e S—dtHi al st
tested, then tested at 25/ C for SB%E‘EJI GCﬂngrt & 4o
THC

Initial 0 101.40% | 0.90% | 1.30% | 0.20% | NMT 5 min

1 98.40% | 0.90% | 0.70% | ND | NMT2min

2.8°C 2 98.30% | 0.70% | 1.00% | ND | NMT1min

3 99.80% | 0.70% | 1.00% | ND | NMT 1 min

6 101.30% | 1.10% | 1.00% | ND | NMT 1 min

1 99.00% | 0.70% | 0.70% | ND | NMT 2 min

25°C/60% RE 2 98.40% | 0.70% | 1.10% | ND | NMT I min

3 98.60% | 0.70% | 1.10% | ND | NMT1min

6 96.40% | 1.20% | 1.20% | ND | NMT 1min

1 98.50% | 0.90% | 0.60% | ND | NMT 3 min

30°C/60% RH 2 97.00% | 0.70% | 1.20% | ND | NMT 1 min

3 98.50% | 0.70% | 1.00% | ND | NMT 2 min

6 98.20% | 1.30% | 1.20% | ND | NMT3 min

0.5 100.00% | 0.60% | 0.80% | ND | NMT 3 min

1 97.00% | 1.00% | 0.70% | ND | NMT4min

40°C/75% RH 2 96.90% | 0.70% | 1.20% | ND | NMT 1 min

3 92.80% | 0.80% | 1.40% | ND | NMT1min

6 94.00% | 1.40% | 1.70% | ND | NMT3 min

ND= not detected
NMT= not more than

GC= gas chromatography
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Cfor 1, 2 and 3 nonths and at 55 C for 1 and 2 weeks.
[0225] The results of stability testing of Exanples 9A
w@008heITomr e set forth in Table 45 bel ow. Tabber/482005/044375
Control Total Inpurities o tC Potency CBD CBN D8- THC
Increase 25 % % % % +% Zero 100.00 0.08 0.50 0.57

4363l\/bnths91720310840491116680 6
{(J)Pﬁ 192 FHe abofelstdbik sRdite arbbeliéel 18@mdneZ2Sihatlhye
results of stability testing of Exa es 9A. at .40 C
ar eregoving ghyeerin/gly eadlh %dr%abl%féll 81p! dyg r{’gﬁu%g%fso%%bi
%QE%QPO%{%@ZétureT@%t@mé@ Control Total Inpurities
tenc CBN D8- THC | ncrease % % % % % +%
Zero 100.00 0.08 0.50 0.57 4.36 1| Month 95.18 0.59

ﬂ)f?@ ﬁ %@wgthgﬁzed%hm%géla%% ca?;%u@ sHells@o ﬁgt &nﬁ&

s 91.36 51 10,
[ 02 gmeramed thessfivrt 8 neforseushiof intstyblﬂlésior Hﬂg agfive B!J@%\W}?F%ICQIA

CTO{ngfeg"]eH{)cﬁ‘Pnat%moi Rl EE‘; éaﬂ*d (@ at%hﬁ)ar%a 108l QWereJ&Qka%dé}a

i'es otency CB
| ncpwase, Mariil, %ot Yadputatdido s@@gelamscapsw oABci, ba/ 36

O ogtd?zuéx 512 tgxg‘,ag%l e%écp ﬂg'gps teoaQPx§abZ)r%1 scé%t\éﬁ etjﬁé ne?(‘ﬂ 6/

Cr ognstBiRn@GhBesaMeelthinated St abi I ity [0228] In Exanple
QB thhe effect of the Croda brand of sesane oil used
in the

Example 9: Effect of Different Brands of Sesame Oil on Stability

[0219] In order to study of the effect of the type and source of sesame oil on
the stability of the active ingredient dronabinol, different sources of sesame oil
were obtained from the following vendors: Super Refined NF grade from Croda,;
NF grade from Arista & Dipasa; and food grade from Columbus. Formulations of
active ingredient (dronabinol) in varying amounts and sesame oil were prepared

according the method described in Example 1.

Example 9-i is a 5 mg dronabinol (3.03% w/w) solution in sesame oil, NF
(by Arista).

Example 9-ii is a Smg dronabinol (3.03% w/w) solution in sesame oil
(super refined NF, by Croda).

Example 9-iii is a 10mg dronabinol (6.06% w/w) solution in sesame oil,
NF (from Dipasa).

Example 9-iv is a 10mg dronabinol (6.06% w/w) solution in food grade

sesame oil (obtained from Columbus).

[0220] A summary of the compositions of Examples 9-1— 9-iv is set forth in

Table 43 below:
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dr onabi nol
was prepared in
wo ovoesanpl e 9-ii .
fill
2. The
t est ed,
for

Thae recilt e of
LILBLAYZ oo uUr o9 T

cfghll|f\/ testing-of

formul ati on was eval uated. The formul ati on
accordance with the nethod descri bed
The fornul ati on was
hard gel atin capsul es in accordance wi th Exanpl e
formul ati on w t hi.n
then tested at 25%¢°
1, 2 and 3 nonths and at 55 C for

t hen uBETIUSI05/044375

tpg capsules was initially
r 3 and 6 nonths; 40 C

1 and 2 weeks.
9B

[ 02291
oy

at FgrmplagiewNes et fonth in

l:vanrpl es

Tabl e 48 Qempesition 85 WO

2006/ 063109 PCT/ US2005/ 024838 Tabl e A&s@gkr o| Ofetladredients

Exameple 8-ii(Qdisied 25 ¢ poflency &81% VBN D8- THC | R8rease  Zero

Ex '19_9n“\(cﬁ>dﬂcz 046 0159 4 3:8%WNpnt he 187 3880 32/ 0 B2 -

Exa:f,;p‘refgmtomm 48— G e AN S

5 4 0
Ex Gjipasé)’ 10 Mot Il-\ﬁ'UQ%JW/H') 1. 22 n 78810 4q 1487
trh 6 -

uc?c

0230—The e ts—ot—stabiHty—testing

9 re set forth in Tahle 4 el.ow.
Caphey SByel ot fied Soreh gt BudVoRafis: Euie eeine
CBNtesI8d Tdrls@bihtbcurﬁlasﬁeva%d%ﬁpé}’at%e tondid@rs@inlt@fly 0Ced.thé:),
0.46.0.59 4.1 Month 91.25 0.97 Q.62 0.53 12.18 8. 05

> NenCREus s ap B ook, TosoRn ey GRiegeutss St Rgsented
87.612rab1é)4?4.0. 90 0.56 13.78 9.65 [0231] The results of
stability testing of Exanples 9B at 55 C are set forth
in Table 50 bel ow. Table 50 Control Total Inpurities
55 C Potency CBD CBN D8-TI-1C Increase % % % % +%
Zero 100.00 0.08 0.46 0.59 4.13

82




1 Week 85.53 0.09 0.69 0.51 15.38 11.25 2 Weks 38.10
0.20 2.72 0.57 57.40 53.27 Exanple 9C. Effect of

wor@ames1Br and Sesane Q|

9C,
in the

on Stability [0232]

the effect of the Di pasa brand of sesane oil
dr onabi nol fornu [

fornul ati on was preparedlrl%leg

| PCEKSAUPS/@14375
used

n was eval uated. The
‘éccordance with the

met hod described for Exanple 9-iii, with a dronabinol
Cg\é}l;iﬂzl};; act Orfl ulﬂxaﬁ.lu/;m{élglal ’Igul nu:YZLC X ' @és 'BW
anple 2. The fornulat Yon MY t@%ﬁsul%@NV\/@s CkB
WO 2006/ 063109 PCT/ 1152005/ 0443 ilni t%al lly t%stad %
t hen t dt*@BPkt9-25 C {og6.8 aAndsGmont hesg 40 CGkpr |1, 2
Za{adriﬁlenﬂﬁm_a_n:d_at 55 C for-1 andl!l2 week [07'2'1] The
resul t s GPMRleabi | ity |texsd g af20Exanph.es 9C as 29 (.29
ar-e—set -8 1 jn—able 51 thel ow  Table 51 Total
| mpur i t|j mple iy | Pog46ry CBDSCBN DB4THG | 0160 €dS€0.09
ose 100t ORBY 166 66 662 6-151-0-5713 95 3 IMsnths195. 72
0.05 0 cﬁ‘aﬁ’?ﬁ"é’. 41 1.%697 § MBi35hs [980.80 (. 3849. 16 0.02
N r- o olunib ra2antl The e ool tolaf ot aldi i .,
U, 99 O.[4I9 H. JO LULO+J LA LI =2 A% L L = YAl StagrTTTty
testin —Exanples—9Cat—40—Caretset—forth+nTable
52 bel O\’%{?ltﬁl_%?-l 52 Tot%4.50 npusisni e  ©ohit rjol 0.ROt €ncy.30
CBD CBN L FTHE—rerease—46—C %% % Y%+%—Zero
9,00 Q’;’ﬁgp 781 0.57 .06 |1 Most h |[970.35 (. 168®. 47 0.23
( “% k)6' afn ”@_i..z NMontts—9+-2—49—0200-—9610—56—16—315
. S%gggﬁs 0. 02| 09429 1. 56.70. 53 1®429 |8. BBI [ 23520
The resui fostabr Tty testing off Exanpties—9Cat——55
C are szl%i? nﬁf&%ﬁi n | 8755 1 12.45 0.51 1.83 0.48
Example 9-i
(Arista) 92.75 7.25 0.52 0.64 0.58
550 C %ﬁg’k’ 9-ii 67.41 | 32.59 1.06 496 | 029
(2 weeks) | Example 9-iii 92.92 | 7.08 0.52 154 | 005
(Dipasa) ' ' ' ’ :
Example 9-iv 7132 | 28.68 0.60 3.78 0.27
(Columbus)
[0222] Based on the results set forth in Table 44 above, the type (and source)

of sesame oil used plays a major role in stabilizing the active ingredient

dronabinol. Dronabinol formulations prepared from NF grade sesame oil sourced

from Dipasa showed increased stability when compared to similar formulations

prepared from NF grade sourced sesame oil from Croda and Arista and food grade

sesame oil sourced from Columbus.

83



Tabl e 53 bel ow. 87 WD 2006/ 063109 PCT/ US2005/ 044375
I mpurities 55 C Potency CBD CBN
% % Zero 100.00 0.02 0.51 Op&IWUS200€6044375

Tabl e 53 Contr ol
w®B0sE31bncr ease

1 Week 97.60 0.11 0.82 0.54 6.94 2.98 2 Weks 96.17

Tot al

012%14054945549 Exaf

Br and

Exanpl e 9D, the effect of

oil used in the

dr onabi no

e 2D,

|sta brand of sesane

Effect of Arista
: Sesame Oil

or mul ati on was eval uat ed.

The formul ati on was prepared in

accordance with the

et gesk)desgriab Sglefv&f th@iﬁmu?ce%ﬁesa@@n Ly bRtdGRAbNES

then used to fil | ass vials. The formul ati on
wu tfhrmuletien iy nramcgtamdg therﬁ@tbllliy pijthe Esmulgtion. t Freppnfias mégthert

an c} etagﬁgfgs&ﬁﬁge ﬁmﬁh%ﬁti 1rf"9e 1J o né%%’%fe %%01?82[3{18 th‘lﬁ% of

st atability ynd ersinkregse i d@n@hnqml e@awnmmrlﬂés Gehasdedtet8-THE t h

25 ORSE R My R ooty PR oMo hcop R bl
L00~@CarDeG Bl Biod o5 imé wa6: SniuidhsingBe@Re@iFHNOAESa,
(grgT ‘,.é 55 6 Months 99.65 0.14 0.60 0.51 7.49

*he results of stability testing of
npl es 9D at 40 C are set forth in Tabl e 55 bel ow.

88 V\D 200]93/(281(13[:)31% 82 E&T ét%%%?l%?a/ lgranﬁ Sesan—ll;ath onSStabllltv

[0224] In Example 9A, the effect of the Arista brand of sesame oil used in the
dronabinol formulation was evaluated. The formulation was prepared in
accordance with the method described for Example 9-i. The formulation was then
used to fill hard gelatin capsules in accordance with Example 2. The formulation
within the capsules was initially tested, then tested at 25 °C for 3 and 6 months; 40
°C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0225] The results of stability testing of Examples 9A at 25 °C are set forth in

Table 45 below.
Table 45
Conirol Total Impurities
2osnorC Potency CBD CBN D8-THC Increase
% % % % % +%

Zero | | 100.00 | 0.08 | 0.50 | 0.57 | 4.36 |
3 Months | | 91.72 | 0.31 | 0.84 | 0.49 | 11.16 | 6.80
6 Months | | 92.71 | 1.01 | 1.16 | 047 | 11.16 | 6.80

[0226] The results of stability testing of Examples 9A at 40 °C are set forth in
Table 46 below.
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Contr ol

ncr ease

Tot al

+%

I mpurities 40 C Potency CBD CBN D8- THC
Zero 100.00 0.08 0.50 0.57 4.36 1 Month

wW@B0048633006 0.51 0.49 5.79 1.43 2 Months 95. 26CQUd05/044375
0.59 0.49 9. 0 T 5.14 3 Munths 90.41 0.64 0.90 0.49
13.67 9.31 [0239] The results of stability testing of

Exanples 9D at 55 C are t f rth in Table 56 bel ow

Tabl e 56 Control Total | Fi%ies 55 C Potency CBD CBN
P8=—THC 1 crease T1Z2ero—1667060—6-086-560-"5+4 ‘JI‘;Stal purities
CW‘Eé‘k 90. #2 pRredp 0. 685D 48| 1386 8. 7hs.BiVeeks 44 T—
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25 Ctor 3 and © nonihs;

I n

PCT/ US2005/ 044375 Tabl e

25 C Potency CBD CBN D8-T

40 C 1or

an djoai7] 55Tke de@its bf ﬁQ@hn%r tu@ﬁg of E)[a%‘fé!sbATaﬁ%S PeSH &St j

bid 4¥odi§st i ng of
Tabl e 57 bel ow. 89 WD 2006/ 063109

P

anpl es 9E at

roI
Ccrease

1, Z2 and
C ar

Tot al

3 montns

e set

fort

hn

I mpurities

% % % +% Zero

C
5

0
%6 28.
5. 99

. 00 0O

08 0.406

72 PRéhe 69
%

0.99 4.1

6 adont h
%

B3 Wontfis 71.55
}. 3B-THCO6

o

D

6LBKS 4

%

B 62 Thald@purities

%

0. 68 40.
%

1 Zincrease

+%

Zero

| 100.00 |

0.08 |

0.50 |

0.57 |

4.36 |

1 Week

[ 90.42 |

0.08 |

0.68 |

0.48 |

13.06 |

8.70

2 Weeks

|

[ 44.67 |

0.02 |

2.63 |

0.56 |

47.45 |

43.09

[0228]

Example 9B: Effect of Croda Brand Sesame Qil on Stability

In Example 9B, the effect of the Croda brand of sesame oil used in the

dronabinol formulation was evaluated. The formulation was prepared in

accordance with the method described for Example 9-ii. The formulation was

then used to fill hard gelatin capsules in accordance with Example 2. The

formulation within the capsules was initially tested, then tested at 25 °C for 3 and
6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0229]

The results of stability testing of Examples 9B at 25 °C are set forth in
Table 48 below.
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[0242] The results of stability testing of Exanples 9E
at 40 C are set forth in Table 58 bel ow. Table 58

wETmbab3109puri ti es

Cont r ol

40 C Pot ency CBD QRN/DS2003424375

I ncrease

% % % % %

Zero 100.00 0.08 4-6- F 0.59 4.13

1 Month 80.41 3.21 0.98 0.

3,c01 18.88 2 Months

71.75 3.76 1.14 0.48 28.08

gye

€8 3 Months 60. 30 4. 21

1.94 0.58 34 99 nsmrmzm The results of stability
chest i ng Of Exanp }5% are % f or t1hi nrotairgpprisies
BIChel ow. T‘J&%E,Tcé 59 Cé r ol 8?18{ n’pﬁ tieg 55,C Incrsase
PotenCcy €BDCBN—B8=TFHCntrease—96969% o+ ZEro -~

Zero lqu 00 UlUB Uodttm IU oY 4)0.3.\]5 TV 113
15.38 11.25 7 eks 38. 10 0. 20 2. /z 0. b/ 57. 4u 53. 4/
3MonthsEanpl e Q9F. ERfw®ct of Dispdsa Brased Sesams2Q [ 0n3.61 | 9.48
Stability - Vials [0244] |n Exanple 9F, the effect of
6 Monthst Ho nnln br 8hed lof sed@fe oil 4Bdd in tM&] dr onk#ilnol  10.74
formul ation was eval uated. The fornulation was _
prefRPRU | Ahe wawlisraisiabidityiesting phexarnlesotB dddCEiatmesst foth in
Exahihle49dbelpw. The fornulation was then used to fill
anber glass vials. The forrmulation within the vials
was then 90 WO 2006/ 063109T§’lﬂ€/49J82005/ 044375 t est ed
at 25 Cfor 3 and 6 nonths; 40 C for 1, nd 3 nonths
camd at 5! Cf;t an V\A,ekgB [O245%The resulFotl impurities
“qrability tég C}( ng of ,Exanpl e fe sgt fort‘r‘fcjf/fse
rm—Tabt & 60— betow—Tabte 66 IUl at—npurities
Zero | | 100.00 | 0.08 | 0.46 | 0.59 | 4.13 |
1Month | | 91.25 | 0.97 | 0.62 | 0.53 | 12.18 | 8.05
2 Months | | 87.59 | 0.81 | 0.71 | 0.57 | 13.03 | 8.90
3 Months | | 87.62 | 1.02 | 0.90 | 0.56 | 13.78 | 9.65
[0231] The results of stability testing of Examples 9B at 55 °C are set forth in
Table 50 below.
Table 50
Control Total Impurities
S%HO C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.08 | 0.46 | 0.59 | 4.13 |
1 Week | | 85.53 | 0.09 | 0.69 | 0.51 | 15.38 | 11.25
2 Weeks | | 38.10 | 0.20 | 2.72 | 0.57 | 57.40 | 53.27
Example 9C: Effect of Dipasa Brand Sesame Oil on Stability
[0232] In Example 9C, the effect of the Dipasa brand of sesame oil used in the

dronabinol formulation was evaluated. The formulation was prepared in
accordance with the method described for Example 9-iii, with a dronabinol
concentration of 3.03%. The formulation was then used to fill hard gelatin

capsules in accordance with Example 2. The formulation within the capsules was
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pot ency CB=DCBN D8- THC | ncr ease

25 C % % +%
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BPLC Anal ysis of Forrmulation 9-iii

[0249] In Exanpl e

10, [o2beg dr DRakekNRlof s@bitity testing bf Exemiypésed(Dat hD PCaresset forth in

fur The¢ 52 below.

Table 52

Control

140°C CBD

%

Potency
%

Total Impurities

D8-THC
%

CBN
Y

%

Increase
+%

Zero

100.00 | 0.02 |

0.51 | 0,57 | 3.96 |

1 Month |

97.56 |

0.16

[ 0.67 |

0.55 |

6.63 |

2.67

2 Months_|

L
L

92.49 |

0.20

| 0.96 |

0.56 |

10.15 |

6.19

3 Months

l I

90.02 |

0.41

[ 1.50 |

0.53 |

12.29 |

8.33

[0235]
Table 53 below.
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anal yzed. In Exanple | Ga, the fornulation of Exanple
9-iii was stored at 55C for two weeks and then

wodpeetied to HPLC anal ysis. The results are prowUsm®os/044375
in Figure 1. [0250] Chromatograns obtai ned by the

H gh Performance Liquid Cglr P'agography (HPLCO)
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6Monthsfatty ac{d i n9%Bdnabi ndll4f or nuleddd as assésame ool| 3.13

solution was evaluated: In Exanple 11, the specified
anolfi88lor  Thg tesuligof sfabitity testingef ExemplesrHat40°G e set forth in
pr ep#e bsloccor dance with Exanple 1.
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Exanple 11-i is a solution of 5 ng dronabinol (3.03%

and 0.5%nyristic acid in sesane oil, NF (by Arista).
waxmepéraodl-ii is a solution of 5 ng dronabi nobCt/BSH80H44375

and 0.1%nyristic acid in sesane oil, NF (by Arista).

Exanple 11-iii is a solution of 5 ng dronabi nol

(3.03%9 and 0.05% nyristi in sesane oil,
Arista). Exanple 11-iv is gr"g’g‘?gqlon of 5rrg
dromabinot—(3-03%—and—6-66+% st+e—acte
(B’Ptr"l NF (byPo&BéySt%) . chxany sparse! U
Cdr onahli nol% ( 3. P3% %and stig agi
sesane oil, super refined NF (by Croda). Exanple 171-Vi

NF ( by

laaaY
1T,
purities
Increase
+%

1

Zero

i sl a sol dtionl96P0 B ng_drs8dabi nob3¢ B. 039%A05and 0. 1%s6 [

mristic aci

super refine

1 Month

din sesane qil
98.4 P

0, in |Q¢51

on._of &9

ot —super—re

3 MonthsP 1/ US20057 044315

£ N LY
||||cu INF \Uy

Exanp g t-vpbi S a i@l

g dr onabl nol

(3. 03% and 0. 007% nyristic a

ses§39pi | ,Theu@els sfRtabiliedicNmg(0PExShIEAID af 32 re et forth in

sunmably 56belotve conposi tions of Exanples 11-i

is set forth

No. Conposition Dronabi nol 19¢8a¢e O |

I ngredi ents

in Table 63 bel ow Table 63 Fornul ati on
O her
Exanple 11-i 3.03% ww QS Myristic Acid

11-viii

1-11 3.03% W w QS Myristi ¢ Aci Total Impurities
1-i £3D 3. 03%CRNw QS M THGtiic Acid Increase
11-i% 3 03% ¥ w QS M/kistilc A% d +%
e-11-v—3 030% ww OS I\A/rl stic Aci

ulbb’b(rh -L: v'9 R%/ YV RYY, 50: ANy i ('Of5|7rI\ Aci
W

T 1= U/uvv7 VA" IVyIIQLI\J T\C

%le o Eﬁ

n';oA

\E

Zero

- T
c>__o <

Aot n

d
T Week CX@NP! ~Vi oo 3 P30 wholys @5 My st ¢ Acids [0-05%
UuU

N
— g

Ia¥
€ U;’ 8.70

d
4,
13,06 |
Exanpt e -1 ViTl 3. 03% W W QS Wristic Acrd (00079
2weeks [ 255] The Tommwi gt 1 ong.ongre tested Tor oSeabi 11 4y4s |
while stored in anber glass vials at 55 C for one

week (Tﬁypilﬁplgﬁiﬂ Eﬂgctto%rme]&)%n(l-g%?zln?e 8Ef)oh Stability - Vials

respectTvery
[0240] In Example 9E, the effect of the Croda brand of sesame oil used in the

dronabinol formulation was evaluated. The formulation was prepared in

43.09

accordance with the method described for Example 9-ii. The formulation was
then used to fill amber glass vials. The formulation within the vials was initially
tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at
55 °C for 1 and 2 weeks.

[0241] The results of stability testing of Examples 9E at 25 °C are set forth in
Table 57 below.
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Tabl e 64 FORMULATI ON* ASSAY TOTAL RELATED SUBSTANCES

# % | MPURI TY DBTHC CBN CBD Exanple 11-i 92.15 7.85
wW®2®6/043184 0. 27 (A+mysristic0.5% Exanple 11-PeT/US086BI4375

7.17 0.48 1.38 0.31 (A+nysristic0.05% Exanple 11-vi

81.82 18.18 0.52 4.77 2.50 (C+nysristicO 1l 9% Exanple

11-viii 86.33 13.67 0.57 2,15 2. 16

(C+nysristicO 007% *A = AdPBle7 c = Croda 94 WO

2006/ 063109 PCT/ US2005/ 044375 Tabl e 65 FORMJLATI ON*

C Y TOTAL RELATED SUBSTANCES # |% | MPURI TY_DSpteGmEises
SBD Exapplfeentl-i| 88:H¥6 11. 0488, 71 PBYID. 27 Increase
/A.myer. tich 504l Exabplel11-1% i do. R1A’0_4v 0 ¥5 o lag +%
Nn_.NO I\Im:nv: ot i A0 - NE0A v ann A1 21 20

RGP A A 1 1) wovOs:H“ TR PRI AN
U. 91 . £0 . 1O \b"’llybl I'SUTTCU. J. 79 I:)(allpl C 11-VIT1

3 Months /9. 81 Z1] lU 071755 [3- 46 QeBP (CHBEYI T SUT @B P07 2872f =  24.59
Arista, C = (Ooda [0256] As can be seen fromthe

6Monthsr @sul ts set ferdH in Tabbés 64 wawd 65, ke[ addid.izdn 35.99

of nyristic acid to dronabinol fornulation resulted in
deglU3dal | ofhoesultse! stgbilitvtesting gf BxHnemles Wi BHA6C awsisct forth in
resﬁ#&l@;%’m}w&l so be explained in whole or in part by
the fact that the super-refined sesane oil from Croda
has no sesami n. Extended SflablelS8ty Results - Addition
of Free Fatty Acid(s) [0257] To confirm whet her the

addll tionfof the flree fatty acid myristiCc aci 0 Omdal Impurities
g)nabl npl phtokyruljat i@BTs causenNa |lacks-Tic stabi Tty [anMcrease
an i ncrease %n_drlonali nol % % % %
Zero | } 100.00 | 0.08 | 0.46 | 0.59 | 4.13 |
1 Month | 1 80.41 | 3.21 | 0.98 | 0.52 | 23.01 | 18.88
2 Months | | 71.75 | 3.76 | 1.14 | 0.48 | 28.08 | 23.95
3 Months | | 60.30 | 421 | 1.94 | 0.58 | 34.99 | 30.86
[0243]  The results of stability testing of Examples 9E at 55 °C are set forth in
Table 59 below.
Table 59
Total Impurities
(25<)5n£r((:)1 Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.08 | 0.46 | 0.59 | 4.13 ]
1 Week | | 85.53 | 0.09 | 0.69 | 0.51 | 15.38 | 11.25
2 Weeks | ] 38.10 | 0.20 | 2.72 | 0.57 | 57.40 | 53.27

Example 9F: Effect of Dipasa Brand Sesame Oil on Stability - Vials
[0244]

dronabinol formulation was evaluated. The formulation was prepared in

In Example 9F, the effect of the Dipasa brand of sesame oil used in the

accordance with the method described for Example 9-iii. The formulation was

then used to fill amber glass vials. The formulation within the vials was then
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related inpurities such as delta-8-THC, CBD and CBN,
stability studies at room tenperature and at

waemeheried ed conditions over an extended peri opcUS1obs®I4375

were conducted using sesame oil fromArista, Croda
Aok

and Di pasa, lLle 11A: b
Q| e %3%93??%@5’ %gﬁém es
11AnddrRrbi nol fornulations 11A-i and 11A-ii were
prepared in accordance with Exanples 11-i and 11-ii
usi ng sesane oil sourced fro I Sfa..F at i

L ADPA8 ot Blee oo S (e AR ar Por AF PO
| A-Tablecdrhelithed 0. 1% nyristic acid. The dronabi nol
fornmul ati ons were then used to fill hard gelatin
capsul es in accordance wkabe®@anple 2. The

formulations wthin the capsules were initially
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in

fhen tesfed at 25/ C for 3|land 6 nopthsTotal
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afden® npnt KB8Dand n
6/ 0631090 PClr us2
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+%

tlitv toctd
Z IIL] LY
Lro
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3 Monihs Hlgghgtat T PE [ tTES 5,743 C PObBRTY CBU.ZGBN

3.30

rease % Zero 1IA-1T 0. 5% 100. 00 0.03 0.52

1 $

“Nionths 0750 3. 95 TTAsdzr [0. 1% 689] 00 0.002 [0. 49 0661 3. 9188 |

445

ITA-T 0.5%94.03 0.29 0.78 0.50 5.25 1.30 Months

11 A{0244610. 1TaB8s186 oDstaiglity, estin® oBexanpla®Fat 3 °C grepatApith in

0. 5%afel6 Bbel®v.32 1. 14 0.50 6.95 3.00 Mnths 11A-ii
0.1%88.32 0.93 1.58 0.57 12.19 8.28 [02601 The
results of stability tesTablgébf Exanple 11A-i-ii
C are set forth in Table 67 below Table 67 Mrisl[ic

at 40

iggel Impurities

¢ld Total |npuri CBD CBN{D8-TH
3 FoTEH, 598755 00 0. 03 0.
049

\~—1 6513911

5 2Increase

1%

U. O
Zero 3.96 |

0.53 | 6.50 |

1 Month | l

2.54

0.55 | 10.22 |

2 Months | |

6.26

14.19 |

3 Months | | 0.55 |

10.23

[0247]
Table 62 below.
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Month 11 A-ii

1
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0.1%88.24 0.32 1.37 0.48 10.56 6.65 2
0.5%88.26 0.13 1.94 0.51 11.72 7.77 MNonths

wd i0d6#063102 1% 86. 99 0.22 1.61 0.42 11.70 7.79 BCEgR005/044375
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Tabl
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ormul ati ons
ested, thenif
or

180249 i

1, 2 and 37nonths and at 55 C for
The results of stability testing of

Ex
Sin xampedOuthe Sonahins shiulion LRS- HoT i irther
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for two weeks and then subjected to HPLC analysis. The results are provided in

Figure 1.

[0250]

Chromatograms obtained by the High Performance Liquid

Chromatography (HPLC) analysis of dronabinol drug product stability samples

show a peak at approximately 4.4 minutes which corresponds to sesamin, a major

anti-oxidant in sesame oil (Figure 1).

[0251]

This presence of sesamin was confirmed by spiking the sample

solution with sesamin. In particular, in Example 10b, the formulation of Example

9-iii was spiked with 1% w/w sesamin (purity: > 95%) obtained from Industrial

Research Ltd., Lower Hutt, New Zealand. The formulation of Example 10b was

stored at 55°C for two weeks and then subjected to HPLC analysis. The results

are provided in Figure 2.

[0252]

Most impurities including all the sesame oil anti-oxidants are removed

during the purification of NF grade to super refined NF grade sesame oil (Super
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% % % % +% Zero 11B-i 0.5% 100.00 0.03 0.48 0.65 5.69
11B-ii 0.1% 100.00 0.02 0.46 0.62 2.29 3 11B-i 0.5%
w@ 086630047 1.93 0.56 11.08 5.39 Mnths 111344Or/@8%005/044375

89.25 0.21 O 99 0. 55 12 56 7.27 F6- 11B-i 0. 5%91.12

0.65 2.24 0.67 12 g 11B-i . 66

1. RefinedQilsFNs35. {40 391“8 Bta SF‘/bﬁPéé’&IebWé“’Fpé’é t4% rS%reme)

st q\ﬁéﬂefotré’ tHeQ&ttéH"lﬁiy QF disxauiid] @ordadiBtibnd prepire ABInG sa@fef refimkbd
forth in Table 70 bel ow. 97 WD 2006/.063109

PCTsei8e 00 syunesdgiom Crogg may pg afgifptsddp the absynge gipngroxidants,

| MRt it RSpetficC e tsﬁé'@ﬂ/ca&ﬁ@ oEBN sdsafa8 oflldbtaliRe e ASEIriote %0
% % % +% pZero 11 B-t 5% 100. 00 0,03 0.48 0.65 5.69

1 1 Bendorscmwmma@oCmd@;i@um@lsbreaza@ that sepamlip Was yggent

o163 5130 G Gaietincsdlin bR i el

O. 2dureedfiondCHMal2. 51 6.82 Mbnt hs 1lB-| i 0.1 %87.83
0.49 1.45 0.62 13.49 8.20 9.42 3 11B-i 0.5%85.11
0.34 2.82 0.58 15,11 Months 11B-ii 0.1% 86.43 0.53

2. 08 Bx&iple41:7 BtAhility Res@IRGOAddition etRBatiyfAci ility
testing of Exarrple 1lB-i-ii at 55 C are set forth in

71 TO | ] L i i
2ctFsal ortds P NRARFesfpiel PRl Pgia e Rpbyfuge
+°/Ose£ﬁfe(b1lllé1d3tslto GwS%gﬂt@Gulﬂ&r e BBeds diaotﬁ)erﬁﬁpl'ﬁitﬁg irﬂﬁb@dﬂld oil

0,
0. éli/loc j:l %%'6 &1%6)?6(18(91@ 1no rmulé;ltlong)B gesamescgl/ confams one or

more free fatty acids, of which myristic acid is prominent (Beckstrom-Sternberg et
al., 1994). In order to examine whether the presence of acids oxidize dronabinol,
the effect of added fatty acid in dronabinol formulated as a sesame oil solution
was evaluated. In Example 11, the specified amount of fatty acid was added to

formulations prepared in accordance with Example 1.

Example 11-i is a solution of 5 mg dronabinol (3.03%) and 0.5% myristic
acid in sesame oil, NF (by Arista).

Example 11-ii is a solution of 5 mg dronabinol (3.03%) and 0.1% myristic
acid in sesame oil, NF (by Arista).

Example 11-iii is a solution of 5 mg dronabinol (3.03%) and 0.05%
myristic acid in sesame oil, NF (by Arista).

Example 11-iv is a solution of 5 mg dronabinol (3.03%) and 0.007%
myristic acid in sesame oil, NF (by Arista).

Example 11-v is a solution of 5 mg dronabinol (3.03%) and 0.5% myristic
acid in sesame oil, super refined NF (by Croda).

Example 11-vi is a solution of 5 mg dronabinol (3.03%) and 0.1% myristic
acid in sesame oil, super refined NF (by Croda).

Example 11-vii is a solution of 5 mg dronabinol (3.03%) and 0.05%

myristic acid in sesame oil, super refined NF (by Croda).
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Week 11B-ii 0.1%85.94 0.03 0.96 0.52 17.11 11.82 2
11B-i 0. 5% 46. 26 0.05 10.13 1.16 45.43 39.74 \\eks

WO bdB60633094.% 33. 85 0.09 5.57 0.65 57.47 52.18 BXEHUPI085/044375
11C. Dronabi nol Sol uti on in Sesane G| Sourced from

For mit atPORRE it Sielofoh s gpoing CLuPERaY s

ac cay AR Geidwh Ed@anﬁ%@ll{@ﬁlﬁﬁreﬁﬂe‘a NF @ Choda}.B- i i Using sesane
oil sourced from D pasa. Formulation 11C-i contai ned

0.5%nyristic acid and formulation 11Cii contained
0. p5ayr i Al sqm%%ftﬁmano@mml JTBkarhPlEsTU-AL | QR WEdt Borth
then used to fill hard gelatin capsules in accordance

wi tin TaRleh beloy: The fornul ations within the capsul es
were initially tested, then tested at 25 Cfor 3 and 6
nmonths; 40 Cfor 1, 2 and 3 nonths and at 55 C for 1
and 2 weeks. 98 WD 2006/D8840® PCT/ US2005/ 044375
[0267] The results of stability testing of Exanple

fmbiatdoh nat 2% C are set forth igmpedied 72 beI ow

Tahl a 72 MN/ri t Aant A Tnt ol Lyt 1 A
AT O T C
R RN

| Fal I’\f\\l
1‘.', PR II ~_Dronabinol .., |, Sesgme Qil_ > f:,:’Qtﬁer redients

Exapmple 112 7RSEET Y - ISyt Add (0.5%)

RE PRI ALY £ TR AT S48
Examnplk1YH ©: J. ngﬁﬁ/wbl 1T Q9. 170 1UU. MHls\%[Q%(O.I%)
ExampR2155 OU 5. 90 5 11039 whl. 570 Y

L
2. 81Q8. 05 (. 89fdist Acia (0060%)
ExalapB31-vVONT s 1TTIC T 8.08x 48 93. 55 0. @5 0. 70 OMybstibAid(0.007%)

Examhpk31-v6 11C-i [0.59%89% ¥& 0.29 1.90@S0. 56 |7. 1@yrBii2Gid (0.5%)

Exappletihsi 11 C-ii 0. 193-9%8% 0. 43 0. 98S0. 52 (7. oWlyrBtigigid (0.1%)

ExaimpRd8yii The regul ts383%¥Mahil ity t 8Sting of D isfigirid (0.05%)

Example 1{iii; o+ 44 o 303%Ww ¢ oceln” 2O b1 2155 Myrigfief6id (0.007%)

1T Ao C

Tabl e 73 Myristic acid Total Inpurities 40 C Potency

CBOoeERY D8Tild¥orhman@asere tdsted Bestabilitd While Qtopdd ik ARbLEQass

0.06 0.53 0.54 3.81
vials at 55° C for one week (Table 64) and two weeks (Table 65) respectively.

Table 64
TOTAL | RELATED SUBSTANCES
TION* | ASSAY
FORMU}E;A ON OSA) IMPURITY | DSTHC | CBN CBD
% % % %
Example 11-i 92.15 7 85 055 L8l 027
(A+mysristic0.5%) ' : ' . .
Example 11-iii
(A+mysristic0.05%) | > 7.17 048 | 1.38 | 031
Example 11-vi
(CHmysristic0.1%) 81.82 18.18 0.52 4.77 2.50
Example 11-viii
(C-+mysristic0.007%) 86.33 13.67 0.57 2.15 2.16

*A = Arista, C = Croda

94




11C-ii 0. 1% 100.00 0.02 0.56 0.60 3.96 1 11Ci 0.5%
92.08 0.18 1.29 0.54 9.05 5.24 Month 11Cii 0.1%
WO0906022 0.86 0.62 8.06 4.10 2 1l C40. 50% SECBUSMIOOI37S
1.65 0.56 10.53 6.72 Months 11C-ii 0. 1% 88. 46 0. 14
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c rblg 63
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El@yn{ﬁfs’h@g&@ﬁl ®31 1] 1736381 9. 0895, do 8K anpi®!8

J'LExaHp R;fjor [ S0 Ut 1o T Sesa UT 3Jourceajrrom

Ac-Shydris ‘%&}ioz}% .Loﬂdﬂl I h E%laﬂr%l e |11®7! drlond8é nol 0.52
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7

° = U.Ilu L LT 1 V%I \3 'JI \ vy Al C\JI I LI}
accof dantighyy i r%;?anpl es Il A-i and 11A-ii using sesane
oil sourced fromArista. Fornulation 11A-i contai ned

0. SPe28w) | StAls Garplsd e REmItRY Lil18 6t @etth thIAbIek 6¢ ot 68, thed
0.1%nyristic acid, The drogggm ol forrmul ations wer

t heAlQAPT miygisiiq 9id tgdsenabye figngesle iy dsgrpaienion e
Wt Bitive ii@edvdn@lirdni¥ina. 'Tﬁé Fe‘sﬁis' ta%‘étb%@xplaing&ﬁ iR &Gn
at 25 C for. 3 and 6 nonths; é and 3 nont hs
andPat bysthe dact hajthg Stm%areﬁnwé@ﬁ@ne ([lbfZW]drq‘lﬁehalS B2 BAsNgingf
stability testing of Exanple 11D-i-ii at 25 C are set

forth in Table 75 bel ow. 100
Extended Stability Results — Addition of Free Fatty Acid(s)

[0257] To confirm whether the addition of the free fatty acid myristic acid on

dronabinol formulations caused a lack of stability and an increase in dronabinol
related impurities such as delta-8-THC, CBD and CBN, stability studies at room
temperature and at accelerated conditions over an extended period of time were

conducted using sesame oil from Arista, Croda and Dipasa.

Example 11A: Dronabinol Solution in Sesame Oil Sourced

from Arista - Capsules

[0258] In Example 11A, dronabinol formulations 11A-i and 11A-ii were
prepared in accordance with Examples 11-i and 11-ii using sesame oil sourced
from Arista. Formulation 11A-i contained 0.5% myristic acid and formulation
11A-ii contained 0.1% myristic acid. The dronabinol formulations were then used
to fill hard gelatin capsules in accordance with Example 2. The formulations
within the capsules were initially tested, then tested at 25 °C for 3 and 6 months;
40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.
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WO Db/063 69

WD 2006/ 063109 PCT/ US2005/ 044375 Table 75 Myristic

acid Tot

0.52 0.50 3.95 11D-i i
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3 11D |

al

0.2
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+% Zero | 1Dj 5% 100. 00 0.03 B2 0.50_3.95 11!1D-iL
.0; i taldmpurities
Myrilic 3% 100} 00 0.02/0.49 0.5 3,91 1{l |D-j 0}5%3&
8T Iacrease

20°d6 0. 7P 69%’%" 621 P26 | MoHEh 11D05THE 106 9333 0. 1%8°

N c2 N ¢ ~ 8 Aq%‘% 11 :F@ cozlaa l'%ll N _nhn 4%4g a /|—1+%

U, J9 U, JJ U700 4. 42 Z 11 1 U, 9709 1L. 94 U. O 1. 12 U. =T
7 PrAl9 5% O  VOhtggS 11D pb3 P- 170 @390 O- 443501 75 U304
ero PLasi0.Bs 4 3 160bHT 0. 0%eBB. o/ 480 2. 0006 PO 12330

9.00 Mnths IID-11 0.1%85.47 0.54 1.35 0.52 14.9
3 Lh-i05% [ D273194Phe r esubes| of stoaBill ity 08&61i ng of25 1.30
Months | Edainl%e (11D 8857 |at 55083 are sdtl4flort h 940 Tabl el9%8 6.77

hel ow_ 101 WD 2006/ 063109 PCT/ US2005/ 044375 Tahle 77
6 M08 ol aci a2 B8 al | nPed|-ties 58 1 Pot endy’ CBD-CEN? 3.00
Months | - Q.1% , | . . 88,32 0.93 1.5% 057 “T2.19 8.28

L) 1 T TUT CTAST

[0260] The results of stability testing of Example 11A-i-ii at 40 °C are set
forth in Table 67 below.
Table 67
. . Total Impurities
Myr‘;f’)“o"ca‘”d Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 11A-1 0.5% 100.00 0.03 0.52 0.50 3.95

11A-i 0.1% 100.00 0.02 0.49 0.51 3.91
1 11A-i 0.5% 90.98 0.18 1.83 0.49 10.36 6.41
Month | 11A-ii 0.1% 88.24 0.32 1.37 0.48 10.56 6.65
2 11A-i 0.5% 88.26 0.13 1.94 0.51 11.72 7.77
Months [ 11A-ii 0.1% 86.99 0.22 1.61 0.42 11.70 7.79
3 11A-i 0.5% 86.96 0.28 2.36 0.45 12.74 8.79
Months | 11A-ii 0.1% 84.92 0.35 1.98 0.50 12.40 8.49

[0261]

The results of stability testing of Example 11A-i-ii at 55 °C are set
forth in Table 68 below.
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w@28/0433083 6. 38 Week [1D-ii

Zero 11D 0.5% 100.00 0.03 0.52 0.50 3.95 1IDii

100.00 0.02 0.49 0.51 3.91 11D

0.

1%

0.5%91.53 0.03 1.53

13.11 9.20 2 11D-i0.5% 88. 83 0.01 2.10 0.55 12.76

8.81 Weks 1IDii
19.78 Exanple 11E: Dronab??l

0.1%7

1

9 03 2.16 0.58 23.69
B%o  ution in Sesane O |

0.1% 87.94 0. 01 EcPEsHNS14375

Sourced fromCroda Vials [0274] In Exanple 11E,
Myridic QRAabi nol ﬁf or mul at i ogs I| E-i and i)]éETflgl reTotalImpurities
fepar ed i R'@®cor da with Bhmple -i| and 11B4i i'nerease
5ﬁcc$gg sesama°m | sour??;’ced £+ ofh C.n‘.'fpgda Jy‘For FH atoi/“on %
1:'12&“‘ 1A contad ||®L60'). 5% i""553 ¢ Ef)‘.s:bd atrd 6510 ttat |3L9|5|
Zero  HhRErd o, ClONt Al gaRR | O T HHT ST C @s U Thgs d] ormabisngt
formulations wer then used ToO 1111 anber gl ass
1 Miaalos% The Tognpsilati onsoa thi n 1ishé vi al ssaere  10.33 6.38
week |[11AkTQ. A |y test7ed] thenotpested o |25 C Pé3| 3 anth.16 9.20
nonths; 40 Cfor 1, 2 and 3 nonths and at 55 C for 1
2 HAd 05%weeks  $8@275]  TAB! resul t2d00f staPpiity tBdpiing 8.81
Weeks | YA-iffigmpl o 118B1i| ot 095l C ardlbet foldhiin THPe 78 1078
bel ow. 102 WD 2006/ 063109 PCT/ US2005/ 044375 Tabl e 78
Mristic aci gxdm ﬁluhﬁmbhmm sftibn Pnpsssaﬁﬁé &BD T--
D8- THC | ncrease o+l a ero 100. OO
003048065560 0 02046062
2.29 3 11E-i 0.5%80.55 2.17 2.98 0.61 17 38 11. 69
%.81. 10 . . %8 14.11 6
Toangey’ 5117%*'&@3% Pifgogneping orguisforss iyt 3 Tpatvag
1|h Eprbpar&l ihYecofdakée WitlBBxanpl& -bahdA4 vl Isih® sebdme biﬂ) 20116ded
The_ resul ts _of stabil ty t est
1 g Erogn Fomly B Brironane D S bt apd brgerion
M’r 1194 %oﬁ’éﬂn&i O 0% 3hyrisAP BEl ! TRSdronabinol formulations were then used
y.
to fill hard gelatin capsules in accordance with Example 2. The formulations
within the capsules were initially tested, then tested at 25 °C for 3 and 6 months;
40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.
[0263] The results of stability testing of Example 11B-i-ii at 25 °C are set
forth in Table 69 below.
Table 69
c Total Impurities
Myrzlztloccamd Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 11B-i 0.5% 100,00 0.03 0.48 0.65 5.69
11B-ii 0.1% 100,00 0.02 0.46 0.62 2.29
3 11B-i 0.5% 89.16 0.17 1.93 0.56 11.08 5.39
Months | 11B-ii 0.1% 89.25 0.21 0.99 0.55 12.36 7.27
6 11B-i 0.5% 91.12 0.65 2.24 0.67 12.29 6.60
Months | 11B-ii 0.1% 91.66 1.34 1.44 0.53 14.19 8.90
[0264] The results of stability testing of Example 11B-i-ii at 40 °C are set
forth in Table 70 below.
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40 C Potency CBD CBN D8-THC Increase Zero | IE-i 0.5%

100.00 0.03 0.48 0.65 5.69 1IE-ii 0.1% 100.00 0.02
wW®2006/068162 2.29 1 11E-i 0.5% 86.99 1.07 2.12 0pGRUN0DGL4375

8.36 Mounth 1IE-ii 0.1%75.78 3.06 1.74 0.56 24.01

18.72 2 11 E-i 0.5%74.43 1.22 4.09 0.68 20.17 14.48

Months | ITE-ii 0.1%61.23 3.47 3.52 0.63 30.90 25.61

3 11E-i 0.5%66.67 1.13 6.Babl07069 28. 15 22. 46 Months

I 1E-ii 0.1%54.34 2.95 5.83 0.74 36.97 31.68 [0277]

—the resytts of —stabrtity testtng pf EXanpli[e 1 &l impulities
Myrisy o5 C |ar ges§t [ Or ichpi n |Takdear 80| bekawe 103 VWD Increase
%606/ 063109 WCT/ |US2085/ 04437% Tabl e 80 Miristhc acid +%
Total Inpurities 55 C Potency CBD CBN D8- THC | ncrease
Zero 9899.59%0 |Zerol®9EL] 0 508310000948 D3 Q4865 65 5569
1] Bi.0j1p0 1% 1988° 0o 0. 0990 45 %4212 29 G16211:: i 3280,
Q7 77 001 62 14 7 Q Mol 11
i AT DY D SR HID P £ DL [ S TE T R
Month | [{BA%i01% [0S ~"91.93 J;_“”;A*(Lmlf,“;_ 76 |2 TTEREO ST Ah04 6.75
O5 1013116 4543 39 74 Weeks 11T E-1T1 0. 1% 33. 85
D) G80Psh- 57 0. 6RhadV. 47 b@’,2118 Exanple 11Fo.57 onabi2iol 6.82
Months | Bliiwl1keON | N SB3A O To8ourcedifis om D pasal Vi aidg9 8.20
[02781 I n Exanple | I F, dronabinol fornulations | |FE-i
3 ARAOIBE-li | we¥al [prepal#d in adédidancel¥With Fylpiqul es 9.42
Months | HIBEG1%nd 11 B | usi nno&enme 3% | sour cBf | fropit? 9.41
Di pasa. Fornul ation 11F contained 0.5% nyristic acid
an doﬁﬁl nul Beirgylts efistabjility é"éﬁ'@%ﬂﬂ?@‘é‘“@lelb@ny? PP E aKcsel.
Thefopﬁcl Al ey, mul ations were then used to fill
ass vials. The formulations within the vials
vvere |n|t|aIIy tested, then tested at 25 C for 3 and
6 nonths; 40 C for 1, 2 angaple Mdnths and at 55 C for
1 and 2 weeks. [0279] The results of stability testing
'C.f Exan"p! e—1t+F——++—at—25—Care——set Total Impurities
Myristio acid Potency CBD CBN D8-THC Tncrease
% % % % % %
Zero 11B-i 0.5% 100.00 0.03 0.48 0.65 5.69
11B-ii 0.1% 100.00 0.02 0.46 0.62 2.29
1 11B-10.5% 87.77 0.01 1.99 0.63 14.67 8.98
Week | 11B-ii 0.1% 85.94 0.03 0.96 0.52 17.11 11.82
2 11B-i 0.5% 46.26 0.05 10.13 1.16 45.43 39.74
Weeks | 11B-ii 0.1% 33.85 0.09 5.57 0.65 57.47 52.18

Example 11C: Dronabinol Solution in Sesame Qil Sourced from Dipasa -

Capsules

[0266] In Example 11C, dronabinol formulations 11C-i and 11C-ii were
prepared in accordance with Examples 11B-i and 11B-ii using sesame oil sourced
from Dipasa. Formulation 11C-i contained 0.5% myristic acid and formulation
11C-ii contained 0.1% myristic acid. The dronabinol formulations were then used
to fill hard gelatin capsules in accordance with Example 2. The formulations
within the capsules were initially tested, then tested at 25 °C for 3 and 6 months;
40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.
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W@ 2006/0d3169 |
100.00 0.02 0.56 0.60 3.96 3 11F-i
0.82 0.52 5.56 1.75 M©Mnths Il1F-ii

forth in Table 81 below. Table 81 Myristic acid Tot al

i mpuriti

es

0.74 0.53 5.55 1.59 6 11F-i
7. 62@7 85 TADREING of stabfitit tesBnd &0 94

7

3 90 104 WD 2006/

6

310

PCT/

25 C Potency CBD CBN D8- THC | ncrease %
0.5% 100. 00 0.06 0.53 0.54 3.81 11fcT/USDH03/644375

0.5%92.80 0.21
0.1% 93.41 0.23
0.5% 95.57 0.29 1.28 0.55
% 10C3Ti & 556 Carbr

S2005/ 044375
[Oi%‘}lnTT@lq@s'EﬂQVé of stability testing of Exanple 1

IF-i-ii at 40 C are set forth |n Tabl e 82 bel ow. Tabl e
82 Myristic acid Total Inp fg s 40 C TPotency CBD
CBN D8- THC | ncrease % % % % o Zero 1 F-i0.5%100. 00

0.06 0.53 0.54 3.81 11F-ii 0.1% 100.00 0.02 0.56 0.60

396 11T 0-5%84 330114 0. 86961 6. 782 9_’i“otalfYQthri{'iEs
MYYZ‘ELH’W‘_ I 0. 1%6:94dy 02 O.ckh O.[74 060 6, 3A4-12C38[ 2 Increase
£P-i 0. 5% 8960 0.26%l.47 0.62 9.75 5%94 MNonths | %
IF-11 0,19%89.94 0.39 1.24 0.64 10.12 6.16 3 11F-i|
Zero 0C596%86.161 Q1002 45 Q085 14 40580 66  Rbhfhs | 138
DCHidhisE 26 Q10902 01 0094l 15 48591 50  PHDRI] THE
esil ts of stﬂi!-fvfac*ing of —ExanpleLH——H_at—55
3 HC,.[ Ao e g 9281 D‘QSL o¥o) bt 08T 053 ;o 5801 1.99
Months | T1C51 0.1% . ] '”;93'.5.5'," '“”b&s OV VST TV RsSE T Y e ! 2.15
nputtties— M T5Ssstic s acird—CBDCBN —THC tTcrease
6 HeFYG%ZEN 0 T 1o [0,5% ¢80 00 0.0 [0. 53 GsofF 3- 81710 3.29
Months | iCH-ol1e O 1% 18ko00 0. 08490, 56 0.6 [3. 96 0.52 7.90 3.94
[0268] The results of stability testing of Example 11C-i-ii at 40 °C are set
forth in Table 73 below.
Table 73
N Total Impurities
Mylzgtzccamd Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 11C-i 0.5% 100.00 0.06 0.53 0.54 3.81
11C-ii 0.1% 100.00 0.02 0.56 0.60 3.96
1 11C-i 0.5% 92.08 0.18 1.29 0.54 9.05 5.24
Month | 11C-ii 0.1% 92.91 0.22 0.86 0.62 8.06 4,10
2 11C-i 0.5% 88.81 0.09 1.65 0.56 10.53 6.72
Months | 11C-ii 0.1% 88.46 0.14 1.31 0.51 10.53 6.57
3 11C-i 0.5% 87.23 0.19 2.10 0.55 12.07 8.26
Months | 11C-ii 0.1% 87.21 0.25 1.71 0.53 12.17 8.21
[0269] The results of stability testlng of Example 11C-i-ii at 55 °C are set
forth in Table 74 below.
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1 11F-i 0.5%97.34 0.01 0.81 0,59 6.29 2.48 Week |

IF-ii 0.1%96.34 0.02 0.73 0.54 6.53 2.57 2 1IF-i
w@®2®%0&3096 0.01 1.32 0.59 8.81 5.00 Weeks 11RT/USI0L044375

91.41 0.01 1.17 0.51 9.05 5.D9 [0282] As can be seen

fromthe above results, rTyrl stic acid inparts

instability to dronabl nol T#de Tl ati on at all

terrper ature conditions studi ed. However, dronabi nol

Mynst n _sesarfe oil sour ced fragm D pasa| i s resistant TaaImpurities
ggradat)i ofptehgyom  eSPRsurie t@Nryr | sPPEHGci|d t o sonmp Increase
ext ent Thlq/oetaui_y can bhétattribufed tlo the +%
presence of high levels of the gnttexi-dant—eeithipin
zeo [ile dirsliibba—t+ it Dipasd>- ros—wgddoss 0634t
PCHUS2005/ 044575 Exanpte 12— Stabr ity Results—

1 freespicy of Basp(s) [OZf3T T BYA[pI € Igso The ekhert 2.48
Week [106-n@dded basesid n dr ongRijnol T oril atedh.mS a SesSafE 2.57
ol solution was evaluated. In each of Exanples 12-i -

2 neixiw, [the 9gperified@nount @82 pase Wu¥ ladded88b| t he 5.00
Weeks | figfifiteatli on Mébared i®Wlaccorddnte wi tWlHxanpl 809 5.09

Exanpl e 12-i is a solution of dronabinol (3.03% w w)

Zrn;js ¥ {n Vle %U L(ﬁ'goﬂﬁlonQn
(3. OS%W/W) and 1% (w'v) e¥Vmdmol amine in sesane oil,
NF (by Arista). Exanple 12-iii is a solution of

dr onabi nol (3. 03% and w v) et hanolam ne in
sed®] o IIn(EI‘ilP:mIQIB(;]/”Rr rgpabynol @E@H{ﬂf‘@’sﬂi]}‘\ﬁnfiﬁg"‘ were

SO |p%ﬂaﬂ:ﬂ iR hedf@na %ﬂ%xa(r?mé}ﬁ“{m//am 1 BAGH Lgmé%sfawe\é)l sourced
et hanol am ne in sesane oil, g Ari st%%

12fipr Aristas Gprnuiabian b Ad .e@ml@v% Yomyrigiosdid and @ﬁ@ulﬁlqu%
( W/I\{)%]-n & R H@rlkﬁb akh el di’érlameFfox(rPMat?fn's %Jeﬁ:)then used

-Vl Is a’'solution of dronabi nol
ando ﬁll @y wssylalseﬂﬂia iierimantetions Vithis theaiads were IHINFIY(tW

3.%%‘06%5{%?‘%@5%%2 3 \’1'6'1151&&}1534&9& ?btr'loi‘a&f 3 /% Rﬂﬂ@%&?k? °C

et hanol anine 1’ n sesane oi
sufder1 sefd wecksNF (by Croda). Exanple 12-viii is
sol uti on of dronabinol (3,03%why) and 1% (W v)
et hanol am ne in sesane oil, super refined NF (by
Cr qozon] The results of stability testing of Example 11D-i-ii at 25 °C are set

forth in Table 75 below.
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Exanple 12-ix is a solution of dronabino

and 0.5% (w v)
wo edosnedoNF (by Croda).
(3.03%ww and 0.1% (w v)
super
is a solution of dronabino
ethanolan1ne in sesane oi

dr onabi n
sesame o
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o]

refi ned

. %3

Croda) .
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Exanpl e 12-x i s a sol ukdnoSmbH5/044375
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{by—Crod

29, sup
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QS Et hanol am ne (0.07%

Et hanol a
Et hanol a

m
m

ne (2%

Exanpl e

GBRF

12-vii

thanol am ne (2% Exanple

3. 03% w

3.03%/ w QS
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m
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Reeen. 1
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79

e
|
[
I
T
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LERGL 019

3_ U

(0~ 16b1%9

Exagp;

- X).4%

Ethanola

ne (0.

(%

Month

11D-i 0.5%

94.98

0.16

0.72

2.26

11D-ii 0.1%

93.33

0.16

0.53

2.42

2
Months

11D-i 0.5%

91.54

0.32

1.12

4.07

11D-ii 0.1%

89.55

0.42

0.75

5.46

3
Months

11D-i 0.5%

88.57

0.36

2.00

12.95

9.00

11D-ii 0.1%

85.47

0.54

1.35

14.98

11.07

[0273]

The results of stability testing of Example 11D-i-ii at 55 °C are set

forth in Table 77 below.
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[ 02851 The fornul ati ons were stored in anber gl ass

vials at 55C and pl aced

under accelerated stability

w@ondotitons at 55C. The results of the stabilipgr/e$2005044375
after one week are presented in Table 85 and after two

weeks are presented in
of Dronabi nol Fornul ati ons
55C,_1 ek 107 2006/ 06

e TP

3109 PCT.

Tabl e 85: Stability
e Presence of Bases at
US2005/ 044375

Myrk@daki@ 85

THC CBRP

[ Aul:AA)
T L\

35 °00 | MPURI TP

A CO 14 2
U. 09 170U

20A

ASSAY TOTAL RELAT
cap_ e

ED SUBST]

MUL ASF! Oizrities

Increase
+%

7Y

Zero

LY. (PerEA s

Q182 0.1 20 AFEA

e 12- OXslll

4.86 0.3 .49

(A+NVEQI UM e 0. 01%)

Week

1PD-x1.5% 95. 01 #1909 0.56 0033

6 0.3%53

( A+EA o9

6.38

1-ijpi% 94, 56 85944 Q. 49.01,

23 0.4&

(C+EA49Y

9.20

Q4. 65 5 35 501 22

0.12 (

Weeks

14.5% g 0479011

')&.10

(r+pAQ$ﬂ

0704 127

8.81

EB\ET\J

A% R ea 00T

4
h
1

0
an
TTUAT

A

lﬁ ne T,’:APOI'Sé

86

7

23.69

19.78

| a; Y
ability of Dronabinol Fo

Py 9
ToT—Tt

rmu

ations in the Presence

Of BaE&smple 1155 DeonabinE 8K tidH fh Y¥ohmO O SHrddddrom Croda -

PCT/ US2005/ 044375 Table 8

[0274]

6

Vials

In Example 11E, dronabinol formulations 11E-i and 11E-ii were

prepared in accordance with Examples 11B-i and 11B-ii using sesame oil sourced

from Croda. Formulation 11E-i contained 0.5% myristic acid and formulation

11E-ii contained 0.1% myristic acid. The dronabinol formulations were then used

to fill amber glass vials. The formulations within the vials were initially tested,

then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C

for 1 and 2 weeks.

[0275].
forth in Table 78 below.
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ASSAY TOTAL RELATED SUBSTANCES FORMULATI ON* # %

| MPURI TY DBTHC CBN CBD % Exanpl e 12-i

WQ 2096/0681687

1.57 0.31
1.87 0.10
0.48 1.30

(A+EA 2% Exanple 12-iii

91.16 8.84 0.51
93. 88 6. 1pCcud2005/044375

(A+EA 0.50% Exanple 12-v 92.07 7.93 0. 46

(A+EA 0.05% Ex

0.42

91.63 8.37 0.56

( A+Megl um
2.28 0.17

Xiii 92

17 7.83

BB 815  Exammt e 12 %1 5

(A+EA 1% Exanple 12-viii

9353647+ 053170065 (C+EA L9 Exanple 12Tv
MrBE.68 7. 82 .54 1. 51cf) 13 ( Eﬁ 0. 87/3 CEx~rrp. Cpplmpies
BIC49 8.51 0y A7 1. 78 . 06 0. 00733 *A = gristla, G
C = roda, EA = Et hanol am ne [0286] A significant
zero  |LIHRIOG¥ENMENT i1no.goHe st abiok ity of o.4rjonabi nek 5.69
figFinl%t | ons 100@9s obserwad for @d| t he Bages (ani.1ves)
studied. Extended Stability Results - Addition of
3 B | [ 02899550 confilfm wheth®Br| t he AdHition!B38 lt he 11.69
Months 6' Sh81% bases S Wdnoet hardlami-nel Bl gl dnthe to1¥He 14.11
6 SIEReh et ormihatiengpreatedrpare —sighite—, 4 18.36
Months [ TFE{TBHoRt | ONS; 723,qbT T 11y 351 Ut es; gt roompkg(per abil; 19.44
ano at accetrerated condl tT ons OVer an extended period

Ldzma Welp o &%&%?&ﬁallﬁﬁegagiﬁﬁﬁﬁﬁgpagh -[.ﬁ %om}o R L8k

a and D pasa. Exanple ution In
Sesﬁl?@lﬁfab@&b@e\d from Arista - Capsules [0288] In
Exanpl e 12A, dronabi nol formulations 12A-i, 12A-ii and

12A-iii  were prepared in accordance w th Exanpl es

12-ii, 12-iii and 12-iv, rd8pE?ively using sesanme

oil sourced fromArista. Fornulation 12A-i contai ned

% . Total Impurities
MYZ%O‘LCC““‘ Potency CBD CBN D8-THC Tncrease
% % % % % +%

Jero 11E-i 0.5% 100.00 0.03 0.48 0.65 5.69

11E-ii 0.1% 100.00 0.02 0.46 0.62 2.29
1 11E-i 0.5% 86.99 1.07 2.12 0.59 14.05 8.36
Month | 11E-ii 0.1% 75.78 3.06 1.74 0.56 24.01 18.72
2 11E-i 0.5% 74.43 122 4.09 0.68 20.17 14.48
Months | 11E-ii 0.1% 61.23 3.47 3.52 0.63 30.90 25.61
3 11E-i 0.5% 66.67 1.13 6.94 0.69 28.15 22.46
Months | 11E-ii 0.1% 54.34 2.95 5.83 0.74 36.97 31.68

[0277}  The results of stability testing of Example 11E-i-ii at 55 °C are set

forth in Table 80 below.
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nonoet hanol am ne,
nmonoet hanol ani ne and 109 WD 2006/ 063109
wEFHD6EA005/ 044375 12A-ii i
nonoet hanol am ne.
then used to fill

with Exanple 2. The
were initially tested,
40 C for

nont hs;

formul ati on 12A-ii

The dr onabi nol

contain

ed 0.01%

contai ned 0.5%

PCT/US2005/044375

formul ati ons were

hard gel ati n capsul es in accordance

3 an

1, 2 and 3 nonths and at 55 C for

formul ati ons within the capsul es

t herfablesfled at 25 C for

d 6
1

MyrlstPc aEX rrpl

We¢

87 bel ow

JER
e PRy | -
TalM e

[0289] The fesults o

iiiCBRd 25
7 _Nofaoet |

b C@Ne s
lanolam

T stabi |l

1y Ue%l npPdites

et DS-THE t K
e Takal |

1 1 n Tabl
npuri ti e

€ Increase
S +%

')R (‘ Pot ency CBD

CBN_DS-THC lncre

se 9% 12A-

i1 005

Zero

N2 106,09

Hol % o

QO

Zero 048’)
B

aﬂ}

Eo OO

r(n;;’é(f ok

/
=2

J’-I'

S,

Week

Qg2

e i

%A1

op _(.'I _CD P

3367

125 01%0

] oY% Y5 gyl

[}

Mot TR

12A-111

.43 10 Zd

b. 52

. 0L T2A-T

Weeks

9E-DS%0.

14 0. 9240,

0. 75108

12A-111.18.

% 1@843

Q1EL90.0¥ 8!

b 0. 533.85,

85 1. P19

Mont h&571)

2A-i1i0.691.

63 37.94

0.87 0.51 12.50 8.79 0.01 [0290] The results of
, 1

st abi
fort

PCT/ U82005/ 044375 Tabl e 88 V\iblsoet hanol am ne Tot al

I mpurities 40 C Potency CBD "CBN DB- THC | ncr ease
1% 100.00 0.02 0.72 0.52 4.90 Zero 12A-ii

12A-i

%
0.5

100[%@8lo. 01n Bxayplgpl Y depnabinol formulations 11F-i and 11F-ii were
prepared in accordance with Examples 11C-i and 11C-ii using sesame oil sourced

% %
%

from Dipasa. Formulation 11F-i contained 0.5% myristic acid and formulation

11F-ii contained 0.1% myristic acid. The dronabinol formulations were then used

to fill amber glass vials. The formulations within the vials were initially tested,

then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C

for 1 and 2 weeks.

[0279]

The results of stability testing of Example 11F-i-ii at 25 °C are set
forth in Table 81 below.

Table 81

Myristic acid

25°C

Potency
%

CBD
%

CBN
%

Total Impurities

D8-THC
%

%

Increase
+%

Zero

11F-i 0.5%

100.00

0.06

0.53

0.54

3.81

11F-ii 0.1%

100.00

0.02

0.56

0.60

3.96

3
Months

11F-i 0.5%

92.80

0.21

0.82

0.52

5.56

1.75

11F-ii 0.1%

93.41

0.23

0.74

0.53

5.55

1.59

6
Months

11F-1 0.5%

95.57

0.29

1.28

0.55

7.66

3.85

11F-ii 0.1%

94.87

0.37

1.06

0.58

7.86

3.90
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12A-1 101

12A-10 i
12A-1 101

0. 5%

100.00 0.02 0.50 0.54 3.71 0.01 12A-i
98.57 0.13 0.70 0.51 5.19 0.29 1 12A-ii
W@204/0631765 0.48 5.71 1.57 MNonth 12A-ii |
0.68 0.48 10.49 6.78 0.01 12A- i
0.5 30.33 2 12A-ii O.! . 1
5. 9?02?‘.’ 77 C%I%Fﬁs\’#? OJétgb‘:"Wi teshie ?gﬁéﬁ‘%e éh’%“
0.5% 94.76 0.24 1.32 0.39 5.75 1.61
89.19 0.66 0.99 0.44 11.40 7.69 0.01 [02911

1%

0.5% 98. 53
91. 50rPO1/682005/044375
1% 96. 11 0.08 0.97
47 0.

.05 0, 49
st.‘fﬂs Cige et
7. 1%rthQn §3b1d 8Abélod% 96. 30 0.17 1.39 0.47 4.96 0.06 3

Mont hs

The results of stability t@&ablerl8@ of Exanple 12A-i-iili

at 55 C are set

forth in Table 89 bel ow. Table 89

NMomoet traprotant e ot al T puri ties 155 CPotencyrdBRouriies
My;?gﬁ“ﬂ)& THC pbigey ease GpL2AL I £ 100, 0Fs-B®2[0- 72 U. 52 fnorease
.90 Zerop 12% i1 |0.5% 100{ 00 ®. 01 [0.58%0.49 4. 44 +%
12A-iii 100.00 0.02 0.50 0.54 3.71 0.01 12A-i 1%
zero  OEPE%0_01 1108000 55 6086( 1 71 0.3 [12A- i i050] 5% 963.87
Alig0.13. g8 o 980.89 115 2 892 | week %A i @697 85 Q3.9
050051634243 0 01 12A-+ 1960666001 138
1 AED5% oh o Q4337 T0I Lo 086,15 1" A D6NT S N TER 2.97
Month [ J1F5i£0.19 —f <. 2764027 —27% 004 P =7 0da] O Sbed] —. o a3k 2.38
723 3. 09 —Weks 12A111 0019756 0-010,5305%
2 {1F(0.5% Up U, gdeo/[a 111026 1.47 0.62 9.75 5.94
Months | 11F-ii 0.1% 89.94 0.39 1.24 0.64 10.12 6.16
3 11F-i 0.5% 86.61 0.34 2.45 0.55 14.47 10.66
Months | 11F-ii 0.1% 86.26 0.50 2.01 0.56 15.46 11.50
[0281] The results of stability testing of Example 11F-i-ii at 55 °C are set
forth in Table 83 below.
Table 83
s Total Impurities
My];;tloccamd Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 11F-1 0.5% 100.00 0.06 0.53 0.54 3.81
11F-ii 0.1% 100.00 0.02 0.56 0.60 3.96
1 11F-i 0.5% 97.34 0.01 0.81 0.59 6.29 2.48
Week 11F-ii 0.1% 96.34 0.02 0.73 0.54 6.53 2.57
2 11F-i 0.5% 93.76 0.01 1.32 0.59 8.81 5.00
Weeks | 11F-ii 0.1% 91.41 0.01 1.17 0.51 9.05 5.09
[0282] As can be seen from the above results, myristic acid imparts instability

to dronabinol formulation at all temperature conditions studied. However,

dronabinol in sesame oil sourced from Dipasa is resistant to degradation from

exposure to myristic acid to some extent. This stability can be attributed to the

presence of high levels of the antioxidant lecithin in sesame oil sourced from

Dipasa.
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WO 2006/ 063109 PCT/ US2005/ 044375 Exanple 1213:

Dronabi nol Solution in Sesane G| Sourced from Croda -
wEapsoéae [ 0292] | n Exanpl e 12B, dronabi nol PCT/US2005/044375

formul ations 12B-i, 12B-ii and 12B-iii were prepared

in accordance with Exanples 12-viii, 12-ix and 12-x,

respectively wusing sesane oil sourced from Croda.

For nul ati on 12BExangdeiXi Stability/ResulisoPrbsencd effBase(s)

formulation 12B-ii contai ned 0.5% nonoet hanol am ne and

355&@#&?%8 %31*%9% ?g @f?g@? ofa td?ﬁcg'?ﬁsgéna rqnablfl?hfpmwa?tad asa

gel 3tdathe GARBLILIBS whslevalia@d dBeh ¥ Extnipleanplie 12-xiv ke
psules were initially

ornmul ations within the
t esﬁ%e&aﬁ drrspupidibate was aé%%éo fhgrfornulation p@pﬁﬁﬁﬂwcoweme
for with Bxagiptk 8 nonths and at 55 C for 1 and 2 weeks.
[0293] The results of stability testing of Exanple
12B-i-iii at 25 C are set forth in Table 90 bel ow.
Tabl e 90@19.9@‘51&%95 %’Iﬁtf@)ﬁ of fcRbbiheIRYHA% o 5) %) &R 5% 4 )
Pot enc I ncrease % % % % % +%
1% B @@n@@n@lemsq;ara@om Ng3bp Arista¥er o 128-u 0. 5% 100. 00

0 5 O, g 08 b it By
128 ethen@ai8iye 9 se3ameoil NRbgAriab3 6.36 1.01 Months
10, BB il AT AT
0. 18thand@mihe 5V seBarb@oil, NFAby Mistahs 128-iii 96.84 0. 36
75 falf e BT B

f or tethandlarmb iesedmdeil, 0. (bl AZisidD 2006/ 063109

PCT/ US2 OE%:%]‘L%-SV is a solution of dronabinol (3.03% w/w) and 0.05% (w/v)

ethanolamine in sesame oil, NF (by Arista).

Example 12-vi is a solution of dronabinol (3.03% w/w) and 0.07% (w/v)
ethanolamine in sesame oil, NF (by Arista).

Example 12-vii is a solution of dronabinol (3.03% w/w) and 2% (w/v)
ethanolamine in sesame oil, super refined NF (by Croda).

Example 12-viii is solution of dronabinol (3.03% w/w) and 1% (w/v)
ethanolamine in sesame oil, super refined NF (by Croda).

Example 12-ix is a solution of dronabinol (3.03% w/w) and 0.5% (w/v)
ethanolamine in sesame oil, super refined NF (by Croda).

Example 12-x is a solution of dronabinol (3.03% w/w) and 0.1% (w/v)
ethanolamine in sesame oil, super refined NF (by Croda).

Example 12-xi is a solution of dronabinol (3.03% w/w) and 0.05% (w/v)
ethanolamine in sesame oil, super refined NF (by Croda).

Example 12-xii is a solution of dronabinol (3.03% w/w) and 0.07% (w/v)
ethanolamine in sesame oil, super refined NF (by Croda).

Example 12-xiii is a solution of dronabinol (3.03% w/w) and 0.01% (w/v)

meglumine in sesame oil, NF (by Arista).
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Tabl e 91 Monoet hanol am ne Tot al
Pot ency CBD CBN D8- THC I ncrease
w@®208/08160 0.53 6.71 Zero 1213-ii
0.55 0.58 5.35 12B-iil

1215 11 G aBfild sty Bt lngt 503

I mpurities 40 C
% % % 12B-i

0. 5% 100. O0POL/082005/044375
100.00 0.01 0.44 0.58 3.99
;0..25

1° 367 408

1% 100. 00

#t o (wiv)

121 3thanpla@ine30 s3a®d oi) NGO(bP AoBta)2. 34 8.35 0.01% 12B-i

1%94.28 0.14 1.05 0.54 6.38 -0.33 2 12B-ii
93.34 0.15 1.41 0.52 7.40 2.05 Months i

0. 5%

87.54 0.56

0. 640IR454 1R sEidmBry65the BomPAIHcHReoL BRimiplds294- 100 19 sétBorth in

6,47 -0.24 3 1213-ii

0.5%93.05 0.30 1.75

1.4 :
0. 47N B8 " \onths 128 11 0,01 85.61 0,91 0. 85
0.54 14.32 10.33 0.01 [0295] The results of stability

testing of Exanple 12B-i-iil

Tabl e 92 bel

| murities
HAPLUEtes

ow. Tabl e

at 55 C are set
dableidoet hanol ami ne Tot al

forth in

55 C Potency CBD CBN D8- THC | ncrease %

Formglation N 1 (

0.00 0.01 0.60 O.53Cempditier o 1213-n 0. 5%

100. 00 0. 03 |0. 550/0nab®! 5. 35  1R2&de i/ 100. 00 00Bdr 1&krAdnss
Examplg123 Q9 01 3.B3Bwip13-il 1% 96500 0./01 O.Ekindhnfa8 (2%)
Examplg124ii 0g 213-3P%EMm504 97 27 0997 0.99 0. Frhaiplagine (1995

ﬁﬁ@%ﬁé%% 12 i ili 13 %8BV 02 A 48 Q%4 14 1 Bthgnolamine (0.5%)
Example 125~~~ | 3.03%ww | QS T Ethanolamine (0.1%)
Example 12-v 3.03% wiw QS Ethanolamine (0.05%)
Example 12-vi 3.03% wiw QS Ethanolamine (0.07%)
Example 12-vii 3.03% wiw QS Ethanolamine (2%)
Example 12-viii 3.03% wiw QS Ethanolamine (1%)
Example 12-ix 3.03% wiw QS Ethanolamine (0.5%)
Example 12-x 3.03% wiw Qs Ethanolamine (0.1%)
Example 12-xi 3.03% wiw QS Ethanolamine (0.05%)
Example 12-xii 3.03% w/w QS Ethanolamine (0.07%)
Example 12-xiii 3.03% wiw Qs meglumine (0.01%)
Example 12-xiv 3.03% w/w QS Ethanolamine (0.1%)

[0285]

The formulations were stored in amber glass vials at 55°C and placed

under accelerated stability conditions at 55°C. The results of the stability study

after one week are presented in Table 85 and after two weeks are presented in

Table 86.

Table 85: Stability of Dronabinol Formulations in the Presence of Bases at

55°C, 1 week
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0.01 1213-i 1%92.98 0.01 1.55 0.60 8.43 1.72 2 12B_
0.5%99.09 0.01 1.45 0.58 7.71 2.36 Weks i 01% 31. 14
W®208/0&179 0.56 63.47 59.48 0..01 113 WO 2006PO6831095/044375
PCT/ US2005/ 044375 Exanpl e 12C. Dronabi nol Solution in
Sesane G| Sourced fromEB@? Capsul es [02961 In
Exanpl e 12C, dronabi nol 8 ations 12C-i, 12Cii and
12B-i - iii_respagkhvely UOTAd sdsaBELANED SHBSEANCES
FQW@'&E%N* Eof mubat | JFIWT‘&OHD&TH@ 1%BN CBD
nmonoet hanol ami ne,  forpul at¥on 123G i% cont ai%hed |0. 5%

noeemipkeni@iam nie @q% 1PCG i iyin, cONtlai 0.
non@GetBmdt) anm ne Or ongtgl‘?’nol fop'ﬁgl at| gln]s/sf? Were055

t hEgaryse d24id fi |l rd ge In dap es ccqrd e
W I(A+EXAhe 2. T%%H? Igt%%ons Wi ﬁﬁlr,’ the1 26‘lcaf:su?:)l g
wemRRampletinal 1y tested, [then testgd at 25 CTfor 3 and ©
mopi-se 048%§ for 182 2| and®d8ront|hsV4Ad fat ¥ c|f of-1p

ANtk moeERSi 92971 The resutts gf stabi ity tegting
(8 Mééégpneq) (lilgﬁ-l -93-14 ap 2548%are se9-35f(.)'Lt H.64n TabPd9

u R )519‘” 93— Totat—tnpuritifes—Monoethanotranre
,(RQE q)t }1) gBDIBN P8- THE9| ncrlea8s&6 % %0086% 4% 0.35
N NN N 79 N Co AL _Zaov 1200 11 [ T (VA

1

f‘el i . U U UZ O, 1 Z£2/709.J90 .\....hru Z—C1 TZC 11 U /70
%‘g 0.61 DLEA 4. 315.442C-i|i i 0.480.(00 12303 |0. 53s

01406-126-1106-94-00—0-22-0-8/-84-0.564 544

QE“EA%T%O 00685 9. 3358508 Q 0058 5 178, 86 012
Mo i ii o4 .26 018 0. 61 0150 4. 838 1 08 _Q 01
" Example 12xii

(C+EA 0.007%) 94.09 5.95 0.47 1.24 0.25
* A = Arista, C = Croda, EA = Ethanolamine

—|-\cn

Table 86: Stability of Dronabinol Formulations in the Presence of Bases at
55° C, 2 weeks
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12Ci 1%97.99 0.16 0.97 0.55 5.99 0.54 6 12Cii 0.5%

98.95 0.12 1.05 0.53 5.43 1.12 Mnths 12Ciii 96. 84
W®286/063175 0.55 6.87 3.07 0.01%[0298] The r epai/Us200$/044375

stability testing of Exanple 12Ci-iii at 40 C are set

forth in Table 94 bel ow. 114 WO 2006/ 063109

PCT/ US2005/ 044375 Tabl e Qég%p%t hanol am ne Tot al

Irrpurltl es 40 C Potency E

DS- THC | ncrease % %

____ 5%1__'45 Zorn 12C-_ 11
0. 5% 100. 00 0.0 A5y D. 5HOIA1L1 12RELATEIDSUBSTANGES
BOBMULAEIQNSE | 0, 5)01% | IMRURIEY S BSr@C3 €BR6 (. 5€BD
5.29 -0.16 1 1PC-ii 0} 5% 9%. 70 0. 16%0. 87 0952 §. 38
1 kampRroh 12CF | 5 42 29 0.161 0.54 6. 74 2.[44
g&éﬁg@@ 1% P %1769 381 0.5708137 - 303 |2 067
129,an|, 1912% 94 7 0. 10 1. 16 0. 53 [5. 55_1.]24  Nonths
12@AJFEA095];/0)05 o} 183-88 g8p 0. 6429. 25 5048 | od-SH2C|i 244
047 5[ 45009 t2C 0 5% 9368
o é@}E}xéﬁs%ﬁ 5. 9207, PO KAt hs [12€44i (90.149 0./330.10

le31 e 397659 —01% 10299 —The—restts—of
Gy e o Toc o e v
T ’afngznjﬁgf Vtieb 9163 | 837 | 056 2.28 0.17
E’zacnig/ill%ﬁ;‘“ 93.53 6.47 0.53 170 0.65
fgﬁg};‘%ﬁ% 92.68 732 054 | 151 0.13
Example 12-xii 91.49 8.51 0.47 1.78 0.06

(C+EA 0.007%)
*A = Arista, C = Croda, EA = Ethanolamine

[0286] A significant improvement in the stability of dronabinol formulations

was observed for all the bases (amines) studied.

Extended Stability Results — Addition of Base(s)
[0287] To confirm whether the addition of the organic bases

monoethanolamine or meglumine to the dronabinol formulations created more
stabile formulations, stability studies at room temperature and at accelerated
conditions over an extended period of time were conducted using sesame oil from

Arista, Croda and Dipasa.

Example 12A: Dronabinol Solution in Sesame Qil Sourced from

Arista - Capsules

[0288] In Example 12A, dronabinol formulations 12A-1, 12A-ii and 12A-iii
were prepared in accordance with Examples 12-ii, 12-iii and 12-iv, respectively
using sesame oil sourced from Arista. Formulation 12A-i contained 1%

monoethanolamine, formulation 12A-ii contained 0.5% monoethanolamine and
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55 C Potency CBD CBN D8-MC Increase % +% 12Ci 1%
100.00 0.02 0.72 0.56 5.45 Zero 12C-ii 0.5% 100. 00

wO®208/0685169. 0.54 4.31 12C-iii 100.00 0.03 0. 53rCr/682005/044375

3.80 0.01 12Ci 1%95.67 0.01 0.95 0.55 6.86 11 1 41
11 I.I 0.5%.97 0. 05 0.93.0. .03 .1..72

TocT oAt gepaare oy 30 monpetyeityng: e dromsbinol FmulSRs; was,
94. ﬁﬁn Qséﬂlo il 5ﬂrdcge51ﬁn GarB3bled inddcord@ant With IExBmB®® 9 Thé 3

0.02 1. 6.96 11 Meks 12Ciii 7. 56, 01
Oorgjulijons vihin tha gapsgics 1o sty Beib hsadatsd ai 25 °Clor 3
PCTAASR ROBhH 44 3C For ERaNPB enchthdahd AT3PCRE 1 £l kédRB, 1 N

Sesanme Q| Sourced fromArista Vials [0300] In
Exanpl e 12D, dronabi nol formulations 12D-i, 12Dii and

12Dyo2189] Wﬁ@re@tﬁlﬁ%ﬂﬁ%ﬁglhbﬂeﬁﬁng of Hadeste 12 A RiiEX2BPLeSe set

12A-i, 12A-ii_and 12A-iii, respectively using sesane
oi | fcg@unafélaeﬁ? B‘?H"Arl sta. Fornulation 12A-i contai ned
1%ronoet hanol am ne, fornulation 12A-ii contai ned 0.5%

nonoet hanol anm ne and 12A—hj F’ gﬁc}nt ai ned 0.01%
nmonoet hanol anmi ne. The drondl “? fornmul ati ons were
then used to fill anber glass vials. The forrrul ations

wthin—theviatswere—nirtiattytested,—then lﬁﬁl’lﬁﬁurmes

MonoetggnolginC { orpoighcand 6 camt hs; 48nC florpdru@ amd—3 Increase

Tonths and a% 55 |C for 1 and © weeks. 403011 The +%

results of stability testing of Exanple 12D-i-iii at

B\-Q%re|set 106@rith i n0Pahl e 960-Bel ow. Table 96 4.90

zero NBnBRFRanol a?B¥ Total OOhpuriti®¥ 25 C Bdfency CBRAIE
"D8- THC | ner.@ase %o0%e +% 120%0i| 1% 103400 0. 0R714. 72

052496

12A-1 1% 97.48 0.11 0.81 0.51 5.13 0.23
3 12A-1i 0.5% 96.11 0.20 0.71 0.47 5.16 1.02
Months | 12A-iii

0.01% . 90.67 0.65 0.67 0.43 10.23 6.52

12A-1 1% 99.48 0.14 0.93 0.52 5.65 0.75
6 12A-ii 0.5% 100.72 0.19 0.85 0.51 5.85 1.71
Months | 12A-iii

0.01% 91.63 1.04 0.87 0.51 12.50 8.79

[0290]  The results of stability testing of Example 12A-i-iii at 40 °C are set
forth in Table 88 below.
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wd 206/06§0b, 98 1.08 3 12D-i i

Zero 12D i1

100.00 0.02 0.50 0.54 3,71 0,01% 12D-i

5.53 1.39 Months 12D iii

0.5% 100.00 0.01 0.58 0.49 4.14 12D-iii

1% 95. 09 0. 10

0.5% 95. 26 0. 34 0Op@HUS2048044375

0 95,34 0.12 0.52 0.48 4.83

1.12 .01 12D-i 1%99.49 0.06 1,48 0.51 6.62 1.72 6
D-ii 0.5%99.30 0.13 1.09 &2888% 23 2 09 Months 12
12D-iii 98.65 0. 16 0.59 0.48 6.22 2,51 0.01% [ 0302] _
M tﬁgpqn{%sul ts of stability festing ¢f Exanplg 12[Detldhpuritics
e ate A0 C lar otmet | forGBR in| TaBP% 97 BS{THW 116 WO Increase
')nrm/ 063109 ®CT/ US2085/ 044375 Tamle &7 Total % +%
uri ti oo Mhnoothanal am neo 40 no Pt oneve CRD.-CRN
VAN AW IO h ORI L A M . O
oo |04 TMOT ERGy Y0 g et Bt g 9000, PP 074 S
tAgly Zero 120117 1075% 100 0000110758 0_4p 414
dRi3-iii| 1001898°0. 02 0980} 0.54 %071 0. BI% 12D i3"1%
95.67 0.16 1.11 0.56 6.13 1.23 1 12D-ii 0.5%97.8
RA%7%0. 82 0.5%.5%/55 1.413 | Mont B.702D-iii 0.96| 46 0.508 0.29
1 BAAR- Y% 54 5 69853191  Q02M| 12D i0.749 93 4049 09 1.531 1.57
Month A?B 6.21 1.3ks502 12D bk 0. 5% 93365 0. 1648} 04 01024 6.78
6~ éO 2-36—Months—31233—+4+—93-46-0-170-53-6-55751%
Badty, P 5T 0.08 0.97 0.50 5.23 0.33
2 12A-ii 0.5% 97.47 0.16 1.05 0.49 5.91 1.77
Months | 12A-iii
0.01% 90.79 0.40 0.78 0.48 10.84 7.13
12A-1 1% 96.30 0.17 1.39 0.47 4.96 0.06
3 12A-ii 0.5% 94.76 0.24 1.32 0.39 575 1.61
Months | 12A-iii
0.01% 89.19 0.66 0.99 0.44 11.40 7.69
[0291] The results of stability testing of Example 12A-i-iii at 55 °C are set
forth in Table 89 below.
Table 89
. Total Impurities
Monoe;l;agl (c;lamme Potency CBD CBN D8-THC Increase
% % % % % +%
12A-1 1% 100.00 0.02 0.72 0.52 4.90
7 12A-ii 0.5% 100.00 0.01 0.58 0.49 4.14
S YN
0.01% 100.00 0.02 0.50 0.54 3.71
12A-i 1% 98.76 0.01 1.01 0.55 6.61 1.71
1 12A-ii 0.5% 96.97 0.01 0.88 0.53 6.15 2.01
Week 12A-iii
0.01% 97.85 0.02 0.50 0.51 6.14 2.43
12A-i 1% 96.66 0.01 1.38 0.52 7.32 242
2 12A-ii 0.5% 97.17 0.01 1.17 0.53 7.23 3.09
Weeks (I)ZO’;‘;}” 97.56 0.01 0.53 0.51 7.77 4.06
v 0
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[0293] The results of stability testing of Example 12B-i-iii at 25 °C are set
forth in Table 90 below.
Table 90
. Total Impurities
M°n°eg;a§‘é"amme Potency CBD CBN D8-THC Increase
% % % % % +%
12B-i 1% 100.00 0.01 0.60 0.53 6.71
7 12B-ii 0.5% 100.00 0.03 0.55 0.58 5.35
%0 IMzB
0.01% 100.00 0.01 0.44 0.58 3.99
12B-i 1% 93.45 0.25 0.78 0.58 6.36 -0.35
3 12B-ii 0.5% 91.37 0.41 0.89 0.53 6.36 1.01
Months | 12B-iii
0.01% 89.10 0.65 0.55 0.49 12.83 8.84
12B-i 1% 98.56 0.08 0.93 0.59 6.50 -0.21
6 12B-ii 0.5% 98.51 0.18 1.18 0.57 6.62 1.27
Months | 12B-iii
0.01% 96.84 0.36 0.75 0.55 6.87 3.07
[0294] The results of stability testing of Example 12B-i-iii at 40 °C are set

forth in Table 91 below.
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were then used to fill

fornmul ations within the vials were

wo bes/osaet ed at 25 C for
and 3 npnths and at 55 C for
The results of stability t
forth in

at 25 C are set

Monoet hanol am ne Tot al

Fable

anber gl ass vials.

The

initially tested,
40 C poO1/U420022044375

3 and 6 nont hs;

1 and 2 weeks.
of Exanple 12E-i-iii

99 below. Table 99

| mpurities 25 C Potency CBD CBN

[

0305]

Monoet@ﬁolﬂ?ﬁ | hcrease {12E-i 194 100. 00 0. 01 0. 60[ 0. 53ro] Ifiburities
#eE0 12E;i iPoOe8% (100¢0 0] 03 BN55 0. BETH: 35  12E-ji|i Increase
100.00 0101 & 44 g _5g°3 99 0%019%112E-% 104093 %3 Q lgg *%
026 54-6:94.0.23 -3 H—0-506-94- 64027094
JoREf1%e - ST 2 100.00 [~ ODfZ . IS it PN
l.fZB')_ﬂ-O g)%L U. Ul.bo 00| Ulll Ilb 0 =T 11 5.5 L9 Ul D'—SS J. 0 U5$L
Zero 2013 01% = t %9778 1003140057 743
el 1. 30 019% 12671 119% 97. 78 [0- 03140057 /.43
Q02 6 [2E- HPO%’596999£1 0.05 447 0.56858]67 1.3%
Months 12E-iii 97.81 0.16 0.51 0.54 6.97 2.98 0.01
198089 The re8ul7is of dtlabilityodlesting 067 | Exanpb.e -0.25
1 1281 93% i | at 46450 are 98| forth%%|n Tablo85 100 bef 1.89
Month $§§mmo 2006/ 06@%09 PCT/old52005/ Ogih375 Tahbe 1001234 835
/ +hanal anm Tt ol hiirir +1 e A0 hnoothannal am inpa
VOTTUTT 1TTAT Ul Aarit IIC rocaai LI L Ul 1 U1 TS b AV VOTTOT TTATITOT 11 11
oD ODMN L~ 1 VAN V4 aVa 1 | 1 100 fa¥al o 1
W PN — THG  dgCTeas g (7 S +% 1 2119540000 &387= -0.33
2 G2000.8% 58 0 T4 wE-TT 6,159 100D [0- 03 %55g“2€rvfﬁrﬁg‘*“z&?
q - )
Months %201330/? 1Z2E-111 871.'910' 00 O.Ogg. 0.44 (964b8 3. 9%-54 U, U1 /012.64 565
12B-1 1% 94.00 0.46 1.44 0.52 6.47 -0.24
3 12B-ii 0.5% 93.05 0.30 1.75 0.47 7.69 234
Months (1)?0131;2‘ 85.61 0.91 0.85 0.54 14.32 10.33
[0295] The results of stability testing of Example 12B-i-iii at 55 °C are set
forth in Table 92 below.
Table 92
. Total Impurities
Monoe;};a? glamme Potency CBD CBN DS8-THC Increase
% % % % % +%
12B-i 1% 100.00 0.01 0.60 0.53 6.71
7 12B-ii 0.5% 100.00 0.03 0.55 0.58 5.35
S D)%
001% 100.00 0.01 0.44 0.58 3.99
12B-i 1% 96.00 0.01 0.94 0.58 7.79 1.08
1 12B-ii 0.5% 97.27 0.07 0.99 0.57 7.30 1.95
Week (1)?0]31;;1‘ 91.46 0.03 0.48 0.54 14.81 10.82
12B-i 1% 92.98 0.01 1.55 0.60 8.43 1.72
2 12B-ii 0.5% 99.09 0.01 1.45 0.58 771 2.36
Weeks (1)20%;2‘ 31.14 0.08 279 0.56 63.47 50.48
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w@®2é/06816%¢ 0. 58 16.05 12.06 0.01 12E-i

12E-i 1%95.45 0.16 1.37 0.62 7.12 0.41 1 12E-ii 0.5%
98.70 0.09 0.87 0.61 5.74 0.39 Mnth 12E-iii 85.86

1.26 0.58 7.52 0.81 2 12E-ii 0.5%91.93 0.17 1.21

0.71 7.90 2 55 l\/bnths 12E-||| 70.43 1.27 0.93 0.54
\ ) dudii m Sesame Qil Sourgedsfrom go

2. D9 312E—||05%93§ 0@ ks 0.52 7.28 1.93
Months 12E-iii 61.88 11%’31—6%‘%‘%7 34.77 30.78 0.01%
[0307] The results of stability testing of Exanple

ﬁ]mz%{l | IaExBRple 1208d®eibinol &rinblationsTiad- lelzmﬂi abenmzv.m
Tab 01 Monoet hanol ani ne Tot al__| ppurities

Pot Beie prepgaesl mmepsdanryith fxpapley | 214 1 Spespegigye w*wesame
O Odlil Q)u@@d 90153)1??15'31 Fm%ﬁﬂaﬁloﬁ :I'-ECH c@rﬁﬁi?f(@o(ﬂ-gﬁ n%o&h&t%la%ilaé L
- . 0
1 2 Eformlzl.l%ogé 2@6i Qplmnf@i 09i% @Osgeﬂwnvbminwd 13C4 pontpinggd 504
97. 2199 gZerha%glaQTn?J ﬁ‘re%%n%blg& fox‘ﬂﬁﬁﬁloﬁggeﬂe'tlﬁen%e(ﬂ‘@ ﬁll
0.03 0.48 0.54 14.81 10.82 0. E-1 1% 9
1. SBrdgdninapsles iry accoplangepuithi Ewnm%ﬂgér Momudﬁ{poms wﬂhm the

8@,?%93%%% g SR eSS T A Endins abie or 1,
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Sesane Q| Sourced from D pasa

[0297]  The results of stability testing of Example 12C-i-iii at 25 °C are set

1% 93. PB1/0s0d5/044375

forth in Table 93 below.
Table 93
. Total Impurities
Monoe;l;a? glamme Potency CBD CBN D8-THC Increase
% % % % % +%
12C-i 1% 100.00 0.02 0.72 0.56 5.45
7 12C-ii 0.5% 100.00 0.02 0.61 0.54 4.31
0 IMacHi
0.01% 100.00 0.03 0.53 0.58 3.80
12C-i 1% 94.00 0.22 0.87 0.56 5.44 -0.01
3 12C-ii 0.5% 94.33 0.08 0.84 0.52 5.17 0.86
Months | 12C-iii
0.01% 94.26 0.18 0.61 0.50 4,88 1.08
12C-1 1% 97.99 0.16 0.97 0.55 5.99 0.54
6 12C-1i 0.5% 98.95 0.12 1.05 0.53 5.43 1.12
Months | 12C-iii
0.01% 96.84 0.36 0.75 0.55 6.87 3.07

[0298]  The results of stability testing of Example 12C-i-iii at 40 °C are set
forth in Table 94 below.
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12F-i,

wowdobo&enpl es 12C i,

[ 0308]
12F-i |

usi ng sesane oil

12C

I n Exanpl e 12F, dronabi nol
and 12F-iii

fornul ati ons

were prepared in accordance

and 12Ciii
sourced from D pasa.

I espeCL/Uy®h3/044375
For mul ati on

12F-! _cont ai _ned 1% onoet hanol gm ne, fornmulation
12F-i i contai ned 0.5%monod®P¥Adl amine and 12F-iii
cont al ned 0. 01 % nonoet hanol am ne. The dronabi nol
afions wgre then Used to flill anber_gl dkpg! Impurities
Monoethanoqa me A .
al's Theotwsy mjl at§8hs wit BPN tHe ials war elncrease
|n|t|all\/ t%sted tHen tested at 125 Cforl3 ald—6 +%
months: 40 C for 1 2 and3—mppths—antat—55—Cfor—
168 LT O X PR FRATTS _BNpY o9 s i
1 \t_li\il A)V ,Icr\o:‘lgm.uu.a! . II0§'621 CDUI l(?61 I S cll;bI54I ly lea:a._}ﬂ g
Zero SEpExampteIZ2F-r=T1T at 25 Carg [set forth in rapre
0aPe bel ow. TABNH 102 W94 oet handi®dni ne Pofal 1 nplifitti es
25 C Potency CBD CBN DB-THC Increase % 12F-i 1%
140000 (. 02 0582 0.56 03345 Zer®612F-ii 931%% 1005. -0.16
1 1ZC-005%9. 61 0.84704. 31 PAFjj| 00-87119% 100.%%8 [ 0. 03 H3%3 1.07
Month 1%)‘?;‘38 3.80 3 12b-li 1% 93957 0. 1&10. 96 0.052 |5. 96 Q7451 2.94
: O-I()/i\/ﬂfhe 2C i NlBE0A Q2 7241019 A Q N £1 £ laa 4 Ao
........ y = 1 OO /09T 1T U LZ U J U, JL J. oo 1I.UZ
1200 N N104. 09 20 N A O .49 O -0 - a4an 4 oA a o= 46~
G Y Vg 99 Ughg [U- 0L fode 9 LY sy[oU  leky [ 170 013
2 -~y Y- UG 45126 U. 9309. 5517 10 Vontgys [12F-1 550 5% 1.4
Months [ 188599 0.]08 1. 12 [0. 54 b.g .56 _T2F-111 1% 9 6
00149 0.74 0.35%7. 25 3.°48| [0310F [The Qs of >4
stability testing of Exanple 12F-ji-iii at 40 C are_ set
12&ih in TablP&6103 hel%f] 120 W 2006/ d831009 5.45 0.00
3 L= 6062005/ 044875 Tarhld 103 MoHoethanelam-re—T8ta 120
Monthe | Epuri tiles 4000 |Pot enays3GBD CBNISB- THC 0s6qr easd03% % % 659
70 170
[0299] The results of stability testing of Example 12C-i-iii at 55 °C are set
forth in Table 95 below.
Table 95
. Total Impurities
Monoe;l;a? é)lamxne Potency CBD CBN D8-THC Increase
% % % % % +%
12C-i 1% 100.00 0.02 0.72 0.56 5.45
7 12C-ii 0.5% 100.00 0.02 0.61 0.54 4.31
0 IMacHi
0.01% 100.00 0.03 0.53 0.58 3.80
12C-i 1% 95.67 0.01 0.95 0.55 6.86 1.41
1 12C-ii 0.5% 97.38 0.05 0.93 0.55 6.03 1.72
Week 12C-iii
0.01% 97.08 0.01 0.56 0.54 6.57 2.77
12C-i 1% 94.76 0.01 0.51 0.52 6.85 1.40
2 12C-ii 0.5% 97.43 0.02 1.35 0.54 6.96 2.65
Weeks | 12C-iii
0.01% 97.56 0.01 0.73 0.54 8.48 4.68
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wWO®208/085168 3.80 1 12F-i

12174 1% 100.00 0.02 0.72 0.56 5.45 Zero 12F-ii
100.00 0.02 0.61 0.54 4.31 12F-iii

0.5%
0.01% 100, 00 0.03
1% 94. 59 0. 22 1. 33 0. 6HCHUSD05/044375

1.47 Month 12F-ii 0.5%93.58 D.19 0.82 0.30 5.05 0.74

0. 01% 92. 28
19% 91.51 0. 47 2.02
0.5%92.52 0.09 1.72

91.69 0.09 1.12 0. 63 5.94 1vﬁ& 12F-iii
0.24 0.73 0.58 8.15 4.35 3 12F-i
0.55 9.15 3.70 Months 12F-ii
0. §G30¥] 25 Iﬁ EQ4mplg 22Dj drpnabingl S8 @lagensd 204, 12DrH apd £2D-iii

Ly e gl R, P PR 0 10,

beIreppectﬁalblwmg@élsambnommaﬂd}oamAnetaTBommaltmpJZAfiicemaiﬁai
%% +% Fvi

106%’60 e&é‘“ga‘?ﬁ‘eopg%‘ﬁgc Eslg%e’n‘ 80%2 O/g e OT%%’OE?G"%

0. Q&d @216111 eoMnéa 03(11% thdhoeittiano Bmik, G“h& G&nﬁkﬁnd{l fﬁlﬁuﬂhtiﬁ»ﬁs

0.58 112 10/9567 5 0.5
ézy@relt@pn ps,e l%agn er sg)wekg %h@émé\uégorng 1rifh?§1a}s were

12 thhl _/y t@sté@-%eﬂzes% 202909 for 3Gn@ 6 pdbnthsDI0 T 7 1,2 dndf3- |

51 0.52 6.85 1.40 Weeks 12F-ii 0.5%
97.rm<31ﬂt§.agéat15.53°§ for band2 weeks: 65 12F-iii 0.01% 97.56
0.01 0.73 0.54 8.48 4.68 121 WD 2006/ 063109
PCT/ US2005/ 044375 Exanpl e 12G_ Dronabi nol, Solution in
Sed83] O | Thegesubieafl stebdiy mpiing of ExamalsddPddiiph3n % arpset
Exanpl § 193%@96%ng wpenabi nol fornulation was prepared in
accor dance Exanpl es 12-xiii using sesame oil
sourced from Arista, containing 0.1%

Table 96
. Total Impurities
Monoethanolamine Potency CBD CBN D8-THC Increase
25°C % % % % % %
12D-i 1% 100.00 0.02 0.72 0.52 490
12D-ii 0.5% 100.00 0.01 0.58 0.49 4.14
Zero oD . 21
) , : 0.5 .
0.01% 100.00 0.02 0.50
12D-i 1% 95.09 0.10 1.07 0.50 5.98 1.08
3 12D-ii 0.5% 95.26 0.34 0.86 0.48 5.53 1.39
Months | 12D-iii
) . ) 4.83 1.12
0.01% 95.34 0.12 0.52 0.48
12D-1 1% 99.49 0.06 1.48 0.51 6.62 1.72
6 12D-i1 0.5% 99.30 0.13 1.09 0.52 6.23 2.09
Months | 12D-iii
. 0.48 6.22 2.51
0.01% 98.65 0.16 0.59
[0302] The results of stability testing of Example 12D-i-iii at 40 °C are set

forth in Table 97 below.
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megl um ne
fill
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hard gel atin

onabi nol

fornul ati on was then used to

W@2006h6e310Dr nul ati on within the capsul es was

t est ed,
for

then tested at 25 C for
1, 2 and 3 nonths and at 55 C for

3 and 6 nont hs;
1 and 2 weeks.

capsul es in accordance with Exanple

| POE/Usdob3/044375
40 C

[0313] The results of stability testing of Exanple 12G
Tbled7105 bel ow. Tabl e 105

at 25 C are set forth in

Megl um ne Total Inpurities 25 C Potency CBD CBN D8- THC
Monoethd1G ease % % % % +% Zer ¢ 0. 1% 100. 00 0. 0% 0. StbtaDimpdities
ad83° MontHesned. 1% 9TBIYO (. 4@BB. 57 OPABI®. 57 4. 79 |6 Increase
Months 011% %2 359 0. 65 0 64 0%51 11 196 41 [ 68314] +%
The results of stability testing of Exanple 12G at 40
Doi0.5% — 1 - 100.00 B O0) ) N2 o M 7" 1 K N )
Zero gunr e rotar npurttres 40 Crgrencty—Thp—CoN Do 1C
biopE ease| % P08 +% 2ERo 0. 198-5°00. 00 @:56% 0. 503.0.54
478 1 Month 0.1%92.30 0.50 0.55 0.47 9.21 4.43 2
Mmiihs 0,)1% 895.472 0. 4000665 0. 52111]0. 84 ©.566 3 Marst|hs 1.23
1 DA 8%, 11 0. 78850. 87 0.04%5]11. 670.8.189 [ 03B8] The 555 1.41
Month | Ad5{fl ts of stahidlity tesging ofgfdampl e (kaG at 5540 1.91
4Plset forthinl Table 107 belowl 122 WO 2006/ 063109
DOT/ LICONNLC I NAAD7 Tabhle 107 Mool timne Tt Al
J2D- 1967 TP~ - 2o3god | T =T 009 7 SV PR 2 08T 620 o, o 131
2 D ERTFS 99 94gs{OUENTY) 1HpDCOIN gq= THC TG TeaSe 317070 ¢
Months | YooEZ0 Zer o 0. 1% 10000 0. 05 0. 50 - . 1T Week 19
981943 0.02 0.48%q.52 4%1]-0.07 033 731 3.80
12D-i 1% 93.40 0.48 2.03 0.45 7.92 3.02
3 12D-ii 0.5% 92.64 0.15 1.70 0.50 8.23 4.09
Months | 12D-iii
0.01% 91.13 0.27 0.76 0.47 10.43 6.72
[0303] The results of stability testing of Example 12D-i-iii at 55 °C are set
forth in Table 98 below.
Table 98
. Total Impurities
Monoe;};a?glamme Potency CBD CBN DS-THC Tncrease
% % % % % +%
12D-i 1% 100.00 0.02 0.72 0.52 4.90
z 12D-ii 0.5% 100.00 0.01 0.58 0.49 4.14
% 2D
0.01% 100.00 0.02 0.50 0.54 3.71
12D-i 1% 98.76 0.01 1.01 0.55 6.61 1.71
1 12D-ii 0.5% 96.97 0.01 0.88 0.53 6.15 2.01
Week 12D-iii
0.01% 97.85 0.02 0.50 0.51 6.14 2.43
12D-1 1% 96.66 0.01 1.38 0.52 7.32 2.42
2 12D-ii 0.5% 97.17 0.01 1.17 0.53 7.23 3.09
Weeks | 12D-iii
0.01% 97.56 0.01 0.53 0.51 7.77 4.06
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resu}rﬂﬁanablgtggbélbwty testing of Exanple 12H at 55 C

are set forth in Table 110 below. Table 110
Table 99
i
Monoethanolamine Total Impurities
25 °C Potency CBD CBN D8-THC Increase
% % % % % +%
12E-i 1% 100.00 0.01 0.60 0.53 6.71
Zero 12E-ii 0.5% 100.00 0.03 0.55 0.58 5.35
12E-iii
0.01% 100.00 0.01 0.44 0.58 3.99
12E-i 1% 93.38 0.08 1.02 0.54 6.94 0.23
3 12E-ii 0.5% 94.64 0.27 0.94 0.54 6.26 0.91
Months | 12E-iii
0.01% 95.25 0.14 0.48 0.52 530 1.31
12E-i 1% 97.78 0.03 1.40 0.57 7.43 0.72
6 12E-ii 0.5% 99.21 0.05 1.27 0.56 6.67 1.32
Months | 12E-iii
0.01% 97.81 0.16 0.51 0.54 6.97 2.98
[0306] The results of stability testing of Example 12E-i-iii at 40 °C are set

forth in Table 100 below.
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Tot al

I ncrease

[ mpurities
55 C % % % % % +%

Megl um ne Potency CBD CBN D8- THC

Zero

0.

1% 100. 00 0. 06

w®2008/068168 4.11 1 Week 0. 1% 86.96 0.03 0.55 0.BGr/1%2085044375
10.24 2 Weeks 0.1.% 23.63 0.11 235 0.62 68.45 64. 34

Exanpl e

from D pasa -

121: Dro

nabi nol

Capsul es [ 0320]

Solution in Sesane Q|
I n Exanple 121,

Sour ced

a

dronabi nol fornul ati on wa¥apledffired i n accordance
wi th Exanpl e 12G using sesane oil sourced from Di pasa,
contai g0 1% T megtum e The dronabi nol| T or wuliahjulits
Monoez}\ﬂ‘};&%awrﬁen ussedeyt 0 fi ldephar|d genati n peapsulies in Increase
Y¢&cordance wth anppl e 4. The fornul &tion within the +%
capsules was initially tested, then tested at 25 C
PBil% and 6 M98 hs: 400@|for 1060 and 305 6dhdl at
BE-i®.5%gr| 1 aHW-0® \ApnI(cO(Br 0321} 0FRL r ooy P8 of 535
Zero : c— oo uTtor Ut
gﬁébl lity tesmiong of Ewanpl e 12844t 25 Gtare setBorth
H—Ftablte—1tt—betow—124" WO 2006/ 063109
PET19/S20057 044379 Tabh R | BRI TPUBEA] €S 7.12 041
1 TIYEGToBm Ne Pot@ney CBD BN DB- THE7 [ ncreasel | 25 CsZelo 0.39
Month | RELY0 100. 00 O (gé 0.51 %754 3. 84 53| Mont hg 0. 1% 9% 91
. 5 §.58) 103 1 12.06
Q98 0.55 0.52°5/19 1 6_Months 0. 1990 21 0 17
0.61 0.55 6 67 2 83 103221 The results of stability
| 12%Ed{%ng lof Ex3Hdple 12108t 40 cl3Pe set 5“8'fth | nEabhe—t
2 RESO5% L 908 445" QL7 L gD P 7904 A 255
MOl’lthS 1.1.11 | vaw | \AD TAAOTC Lz IUL T rrputi EI TS VC Ill ITC WU C
?ﬁt,/ency CBD GBI D8- THCL¥ncr easé93 Zer o 00395 100. BG5(. 01 2236
51054384 1 Nvonth 0. 1% 93. 78 0.21 0.61 0.53 7.31
m:A % 92.64 0.49 2.11 0.56 8.80 2.09
3 12E-ii 0.5% 93.61 0.06 1.73 0.52 7.28 1.93
Months | 12E-iii
0.01% 61.88 148 1.66 0.57 34.77 30.78
[0307]  The results of stability testing of Example 12E-i-iii at 55 °C are set
forth in Table 101 below.
Table 101
. Total Impurities
Monoegga?glamme Potency CBD CBN D$-THC Tncrease
% % % % % +%
12E-i 1% 100.00 0.01 0.60 0.53 6.71
12E-ii 0.5% 100.00 0.03 0.55 0.58 535
Zero R
0.01% 100.00 0.01 0.44 0.58 3.99
12E-i 1% 96.00 0.01 0.94 0.58 7.79 1.08
1 12B-ii 0.5% 97.27 0.07 0.99 0.57 7.30 1.95
Week 12E-iii
0.01% 91.46 0.03 0.48 0.54 14.81 10.82
12E-i 1% 92.98 0.01 1.55 0.60 8.43 1.72
2 12E-ii 0.5% 99.09 0.01 1.45 0.58 7.71 236
Weeks | 12E-iii o 3
0.01% 31.14 0.08 2.79 0.56 63.47 59.48
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2Months 0.1%91.71 0.11 0.75 0.54 9.13 5.29 3 Mnths
0.1%88.91 0.31 1.05 0.54 10.44 6.60 [03231 The

wo emebsaonf stability testing of Exanple 121 apCBESL005/044375

are set forth in
Tot al
% Zer+e— : -
96960020520565001Wﬁs
0.01 0.56 0.54 6.96 3.12 Exanple 12J: Dronabi nol
Solution in Sesane Q1| Sourced fromArista - Vials

[ 03@3a8]I n ExEmpipte 12P Jdronabina dertmuktbnsf @F Ul 24t end 1 s

re sane
o1 | Rk Berla R EOLHARE S PR TRCS 1550 AR DR §3
20 Oﬁb@ﬁﬁﬂﬂ@uﬁ@%iﬂﬁ%@ﬁ&oﬁ&é& #6m Dipgyh.uFommilatibhd 2F-i contained

dr opnabi nol nul a o

o1 L% Rt Spns e ErBR A AP HRRS b A hdog PR Gimine
I ni dddall2fiicesthiael 0.0196 hoheahadlaadine2 T h€dﬁc0fabﬁlolalbdnulﬁlons
mont hs; 40 C f

o ava gt posabergat il T i diiaa b Eafh gl

of \E&@ﬁﬁlhﬁlyﬂ-@s}ecﬁfheﬁ Restedaf 25 [®for B @hd & mohths; lAACEfoL L4 and 3
bel ow. Tabl e 114 Mgl um ne Total Inpurities 25 C

FPomogthfand at SRPC Feslapd 296K ncr ease % % % % + %  Zer o
0.1% 100.00 0.05 0.50 0.54 4.78 3 Months 0.1% 94. 70
0.06 0.51 0.50 4.64 -0.14 6 Months 0.1%97.71 0.09
0. 5H309120 Bheresults phstabitiyteyting REErasylg 12F-ioHi 2 23R presgt

t esfohifiGn PiniEX@ IR, 12J at 40 C are set forth in Table
115 bel ow. Table 115 Meglum ne Total Inpurities 40 C
Pot ency CBD CBN D8- THC I ncrease Zero 0.1% 100.00 0. 05
0.50 0.54 4.78 | Month 0. 1Pafie1e 0.01 0.45 0.55 4.67

Tabl e 113 bel ow. Tabl e 113 Megl um ne

2 V‘éeks 0.1% 94 25

0.11
. Total Impurities
MO“OGE};a?glam‘“e Potency CBD CBN D$-THC Tncrease
% % % % % +%
12F-i 1% 100.00 0.02 0.72 0.56 5.45
Zero 12F-ii 0.5% 100.00 0.02 0.61 0.54 4.31
12F-iii 0.01% 100.00 0.03 0.53 0.58 3.80
3 12F-1 1% 93.57 0.15 0.96 0.52 5.96 0.51
Months 12F-ii 0.5% 93.74 0.12 0.85 0.51 5.33 1.02
12F-iii 0.01% 93.39 0.15 0.61 0.52 5.10 1.30
6 12F-1 1% 100.19 0.08 1.28 0.55 6.55 1.10
Months 12F-ii 0.5% 98.39 0.08 1.12 0.54 5.87 1.56
12F-iii 0.01% 97.06 0.19 0.74 0.52 7.25 3.45
[0310] The results of stability testing of Example 12F-i-iii at 40 °C are set

forth in Table 103 below.

120



2 Months 0.1% 92.86 0.10 0.46 0.57 6.66 1.88 3 Mnths
0.1%92.70 0.10 0.59 0.50 8.68 3.90 [0327] The results
w@toosedod ity testing of Exanple 12J at 55 C apPEr/681005/044375

forth in

Tabl e 116 bel ow. 126 WD 2006/ 063109

PCT/ US2005/ 044375 Table 116 Megl um ne Tot al

I mpurities

55 C Pot ency

CBD CBN D8- THC | ncr ease

%

Zero 0.1% 100.00 0.05 0.50Tabk402, 78 1 Wweek 0. 1% 98. 13
0. 02 0 48 0.52 4.71 -0.07 2 Weeks 0.1% 96.55 0.01

6.27 1.49 Example 1IZK onabi Q™ SOTdH 1B
Mon091 l . tties
© anogm lé%w @oten@our ce@BHrom Crapdla M BE-SHC[ 0328] Tn Increase
Fyarml e 12K _%a drlonab®nol |f orful ation %as prepded in +%
ace %danr‘e wi-t h F)(anhl e _12G using _sesane 0il sourced
VIZFJI L/(y"r C( a e :)\I‘ 0 sVl OFQZ .Q/C e VZJ -: ne. r nnérfl'ﬁ nnl
Zero 121}.’110507 ; han .H.,\O\O + £ 61 LW oV e Yol o) \1| c
'15‘:" 1|H|d|01:b)‘¢) OT1 V%ﬁoo !ILC:I. u%‘)i%é t+-0—t 053 ||u.C| 0 .8(_ ;J;J v 3& 0:1 -
The formutation thimthe viat-s—was—nit1 Hy—t€stets
1 iflened esfed as®H C T 023 [and  §33oNt hs;5 A0 C ol 2147
Month |AEFi Bswront hs amek at 55 ofoflor 1T amd 2 Weaks.| [0329ds [The (74
nEsiPoye of st @bilfity t @gsiing of o.Ex[anpl e 0kBK at™ 262 2.45
are set forth in Table 117 below. Table 117 Megl um ne
2 FHridle | ppuri 988 | CBD CBRI| D8- THE2O)E C PAXS8hcy | n6¥2dase  1.47
Months %FPZ Q5% n 104 136% 10 0 0808143 0 EB 4 11 9Rmnt hs Bk 1.63
475 hm/:? o- 462955 58411 56 U8 Ivpnt k38106 9681 435
5 Garlido0 47 0541 677199 2887 11 0330 e regubtrs—ot— o1
Months SIP&DO.S%I. reswy g of Exappl € 12fGAt 40 (g sgre—setyfsorth—— g
nrr-ifabloe| 118 Belsgw. 1204 20004 1305109 52 12.31 8.51
PCT/ US2005/ 044375 Tabl e 118 Meglum ne Tot al
| NPlo3i1]i es TRO rdsull3QT erabYity G AneBNEREnpIE R H-NGT R385 €C are set
forth in Table 104 below.
Table 104
M thanolami Total Impurities
onoes Saf 8 amine Potency CBD CBN D8-THC Increase
% % % % % +%
12F-i 1% 100.00 0.02 0.72 0.56 5.45
Zero 12F-ii 0.5% 100.00 0.02 0.61 0.54 431
12F-iii 0.01% 100.00 0.03 0.53 0.58 3.80
| 12F-i 1% 95.67 0.01 0.95 0.55 6.86 1.41
Week |12F-ii 0.5% 97.38 0.05 0.93 0.55 6.03 1.72
12F-iii 0.01% 97.08 0.01 0.56 0.54 6.57 2.77
) 12F-i 1% 94.76 0.01 0.51 0.52 6.85 1.40
12F-ii 0.5% 97.43 0.02 1.35 0.54 6.96 2.65
Weeks
12F-iii 0.01% 97.56 0.01 0.73 0.54 8.48 4.68

121




% Zero 0.1% 100.00 0.06 0.43 0.58 4.11 | Month 0.1%
88.41 0.38 0.46 0.58 11.89 7.78 2 Months 0.1% 78. 10

0.82 0.57 21.75 17.64 [03311 The results of stability

testing

119 bel cw ‘ : Vica i

CBN D8- TI I C 55 C Pency IAmstzaasﬁpsu%%%%+% Zero 0. 1%

100.00 0.06 0.43 0.58 4.11 1 Week 0.1%86.96 0.03 0.55

0.53 14.35 10.24 2 Weks 0.1%23.63 0.11 2.35 0.62

68. [83124. 3 Exaxwiel 263, & 2tonalinglfatmutrbion S@k prapared imaccordance

Ses ' ical s 0
v@fﬁ? E%'E;ﬂ?g .5 ﬁglﬁlg% 9‘%& B 2?(%{5?6}{@%%}1&\}%% %%‘Jalmn Odl %

acaneglamnm The tionébiaridrenulb?iGh was mgn sseslamﬁllhaﬂd @laun ced

o GHBBIT Srosr e %ﬁ%}ﬁ%&( LR b i o gappes wes

gl aﬁmauy &Is&d thdhiestédodt 8 leatfbradandi & thérths; Be °@ifa 1S 2\wad3
|n|t|a %ﬁ% tlhe tes ed at 25 Cfor 3 and 6

o, a? ‘months and at 55 C for 1
and 2 vveeks [ 03331 The results of stability testing

Exanpl e 12L at 25 C are set forth in Table 120

beI G311 25 el detdlivgesos Uy BAna73 Crugied fothdn
MegldbiE 1 bEdvl | npurities Potency CBD CBN D8- THC
Increase 25 C % % % % % +% Zero 0.1% 100. 00 0.01
0.51 0.54 3.84 3 Months 0.1%94.31 0.06 0.55 0.54 4.67
0.83 6 Months 0.1% 97. 44 TablO165. 57 0.54 6.19 2. 35

w@®206/0651090 0. 64 18.28 14.17 3 Months 0. 1% 74. BST/0S2085/044375

Meglumine Total Impurities
25 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ 0.1% | 100.00 | 0.05 ] 0.50 | 0.54 | 4.78 |
3 Months | 0.1% 1 90.70 | 0.40 | 0.57 | 0.48 | 9.57 | 4.79
6 Months | 0.1% | 92.35 | 0.65 | 0.64 | 0.51 | 11.19 | 6.41
[0314] The results of stability testing of Example 12G at 40 °C are set forth in
Table 106 below.
Table 106
. Total Impurities
Mefé‘fgme Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ 0.1% | 100.00 | 0.05 | 0.50 | 0.54 | 4.78 |
1 Month [ 0.1% [ 92.30 | 0.50 | 0.55 | 0.47 | 9.21 | 4.43
2 Months | 0.1% | 89.12 | 0.40 | 0.65 | 0.52 | 10.84 | 6.06
3 Months [ 0.1% | 87.11 | 0.78 | 0.87 | 0.45 | 11.67 | 6.89
[0315] The results of stability testing of Example 12G at 55 °C are set forth in

Table 107 below.
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[0334] The results of stability testing of Exanple 12L
at 40 C are set forth in Table 121 below Table 121

wo/k®buoeaine Tot al

I ncrease

Impurities 40 C Potency CBD QBRN/DS2003M24375
Zero 0.1% 100.00 0.01 0.51 0.54 3.84 1 Month
0.1%93.37 0.05 0.48 0.59 5.54 1.70 2 Mnths 10. 1%
91.71 0.04 0.55 0.60 6.90 3.06 3 Mdnths 0.1% 90. 02
0.10 0.78 0.54 9.03 5.19 [IxBBIP7The results of
stability testing of Exanple 12L at 55 C are set forth
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The results of stability testing of Example 12H at 25 °C are set forth in

Table 108 below.

Table 108

mhlch was
oxi dants (Featured

but yl

Meglumine
25°C

Potency
%

CBD
%

CBN
%

Total Impurities

DS8-THC
%

%

Increase
+%

Zero

[ 0.1%

[ 100.00

I

0.06

| 0.43 |

0.58 |

4.11 |

3 Months

[ 0.1%

| 88.79

0.68

| 0.51 |

0.53 |

11.38 |

7.27

6 Months

[ 0.1%

| 88.49

0.93

| 0.67 |

0.56 |

14.27 |

10.16

[0318]

The results of stability testing of Example 12H at 40 °C are set forth in
Table 109 below.
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ani sol e (BHA), butyl hydroxy
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Spdt ©

Megfuoyne Cr oda) p capsute Total Impurities
0.4% llecivhin (wWw, i

S#onabi njol (zen@(azt;p I Increase
NF(by Croda). EXanpl e 15 X

Zero

i X
3. 03 ovv/vx) and %
Sesamne oil,
(3.d03% W w) o.and 8. 250 |

super reflned
super_refined NF (by

1 Week

I §o.&solut 1 onoo@b | dr onabapl
Ctbifa) 1130 WBI9D06/ 068900 PCT/A3ISP005/ 043R75  Eidaspl e

lecithin (ww in sesane oil,
13-Xi is. a5 m capnsule of dronabinol (3. 03% w/ W __and

2 Weeks

0l 881 9% lor opy P O8hi Late %W v) i ddsame 8P supl® |
refined NF (by Croda). Exanple 13-xii is a 5 ny
capsul e iansif1e Hab DRShabinol §3hiivh I SaRshe OilS0hrcal o
gal late (Wv) 1n sesanme_oil, super refined NF (by
Croda). [0338] A summar osi tions of
Exanpl es 13- i- 13 xii is set forth in Table 123

belj[ﬁﬁ%q] Iglb FI%E J&, k}nol ﬁoaplg%oéhw%s prepared in accordance

with Example 12G using sesame oil sourced from Dipasa, containing 0.1%

meglumine. The dronabinol formulation was then used to fill hard gelatin
capsules in accordance with Example 2. The formulation within the capsules was
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1,2 and 3
months and at 55 °C for 1 and 2 weeks.

[0321] The results of stability testing of Example 121 at 25 °C are set forth in
Table 111 below.
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i ncluded 131 WO

2006/ 063109 PCT/ US2005/ 044375 Table 124 ASSAY TOTAL
RELATED SUBSTANCES CONDI THabi¢ HERMULATI ON # % | MPURI TY
D8BTHC CBN CBD Zero Tine Exanple 9-ii* 93.80 6.20 0.75

4

18802 (o —amtT - oxT daytadded) EXanpt €] 9= Mol pfites
Mefé*gl."sg 1. D6pdken8®6 (. 2%BD( NO| anten oxi| danstrraddEd)  EXanpl Encrease
93-i: AO7 9240 13.18 0.75 2.%43 1/05 % % +%
Tocopherol (0.001% Exanple 13-ii: A08 86.72 14 46 Q.86
Zeo 2] GI61 4D THOSBher ol (HIDEY |:>£>s§r1nla| e 120&“ AQG-842 68
12 63 0 78 ’) 111 nA BHA /0_ Ov 9 Eﬂu a J_U I L I\10
1 Month 501,4, 13| 27 r\93,573,‘[1 08 5’21,17‘ 0‘61 | Usé‘l 7317 3.47
2Months [ 0.1% | 91.71 | 0.11 | 0.75 | 0.54 | 9.13 | 5.29
3 Months [ 0.1% | 88.91 | 0.31 | 1.05 | 0.54 | 10.44 | 6.60
[0323] The results of stability testing of Example 121 at 55 °C are set forth in
Table 113 below.
Table 113
tumi Total Impurities
Meglumine Potency CBD CBN D8-THC Increase
>5°C % % % % % +%
Zero | 0.1% | 100.00 | 0.01 | 0.51 | 0.54 | 3.84 |
1Week [ 0.1% | 96.96 | 0.02 | 0.52 | 0.56 | 5.00 | 1.16
2Weeks | 0.1% | 94,25 | 0.01 | 0.56 | 0.54 | 6.96 | 3.12

Example 12J; Dronabinol Solution in Sesame Qil Sourced from Arista - Vials

[0324]

In Example 127, a dronabinol formulation was prepared in accordance

with Example 12G using sesame oil sourced from Arista, containing 0.1%
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BHA (0.010/,) Exanple 13-v:

Al l

1.11 BHT (0.001 %9 Exanple 13-vi:
w®2800&106 1.10 BHT (0.01% 550 C (2 weeks) BEx@npsmo05/044375

13-vii:

0.83 palmtat
L- d8eebiping Abq

Al2 90.66 13.40

88.54 13.58 0.82 2.13

Al3 L-ascorbic acid-6- 87.57 11.74 0.84 2.23

%oga%mgéf/é u tlg'gwes

pal THetraiingi4tdn WihifFHe vRlseyvab InitiMly tésl&l 9131:1 1ted Zt D8°OfoB9 and

2.45 0.72

9. gbmenthg 4§ *6Jorl, 2 an

Al7 Propyl
(0.001%

r esﬂlbie

-ascor

Leci t hin

%1 '%gleéfy ’Ié)l'lo%xgber glass vials.
& 4.24
é%g&rﬁ}ﬁ'aﬁd t8552§° W%e $3- xi :

Gal late 90.39 13.11 0.88 2.16 0.98
j: AL8 88.66 16.98 0.86 3.59
1. 100325Pr opTie results of sabiliry 1estime eidawpmpln 12) p2d46] argget forth in

Exanpl e 13-xii:

iahdisat ed that the addition of Lecithin and
]bl c acid- 6-palmtate to these dronabi nol

for mul ati ons hel ps stabilize the active ingredient

dr onabi nol .
Extended Stability Results -

132 WO 2006/ 0691 RACT/ US2005/ 044375
Presence of Anti-oxi dants

Table 116 below.
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[0341] To further investigate whether the addition of
MeélJEﬁn antiroxidantg lecithipn and L-ascorbic Total Impurities
& 0- 6- pal ﬁ?tfnax e [toPBRe dron8Bnol| A ati ons Increase
—cr—eai—ed— bil & formul af° '“m, shbH -y &t ygiles %
at roomtenpetalyre—an ace frat-et reh-t+op
Zero 101% [ = P100:00 b‘oé“r; c Cds‘ﬁj 0.SPTOT T OfRT
ovef—an—extended et rot—of —time were conducted usl g
3 Months ° $R4HE Uf | fTo0Hy (AT T Stgoe O 00a @§1d Di Pagag | 4.64 | -0.14
6 Months | 0.1% | 97.71 | 0.09 | 0.53 | 0.49 | 6.01 | 1.23
[0326] The results of stability testing of Example 12J at 40 °C are set forth in
Table 115 below.
Table 115
. Total Impurities
Meglltmme Potency CBD CBN D8-THC Increase
40°C % % % % % %
Zero | 0.1% | 100.00 | 0.05 | 0.50 | 0.54 | 4.78 |
1Month [ 0.1% | 96.40 | 0.01 | 0.45 | 0.55 | 4.67 | 0.11
2 Months | 0.1% | 92.86 | 0.10 | 0.46 | 0.57 | 6.66 | 1.88
3 Months | 0.1% | 92.70 | 0.10 | 0.59 | 0.50 | 8.68 | 3.90
[0327] The results of stability testing of Example 12J at 55 °C are set forth in




Exanpl e 13A: Dr onabi nol
from Arista -

w@le@e/aés10o|

Solution in Sesane Q|
Capsul es [0342]
formul ati ons 13A-i

I n Exanpl e
and 13A-ii

Sour ced
13A,
Wer BCT/US2005/044375

prepared in accor

respectively using sesame

Fornmul ati on 13A-i
formul ati on 13A-i

dance with Exanpl es 13-x and 13-i X,

oil sourced from Ari st a.
cont ai nd@P¥ B804 | ecithin and

i contained 0.3%Ilecithin. The

Megglmo ab| nol for nul

ati ons were them used tqg fil [Tothldmmirities

Increase

58

atin
f or mul at

Cc absqntye S

Longwit h| n

i nCBRcor
¥ohe ¢

dan‘é@“vvit

aps

h DETHAp

prnA’l nitli

e 2. The

+%

then te

Zero

1 Week

HTt 2R §StT TG 5] txanglﬁl

-0.07

al

25 C are set

TOI‘II’] n

labl e 125 bel ow.

2 Weeks

amo/e 175 TLecyelshiin Totadi [| mpur iotar €s 25 .44 [Pot enaye7 CBD

1.49

CBN D8- THC | ncrease

%%%%%+%

Zer o 13A-i

8. 25%

0.20 Months 13A4i
6 13A-|
13A-1 1
Thd 03284 uI t1§ Expmgled BK) 4 drpnahingl forgrufstioryanperargiin. aiccqr@ance

at &

?1 Fﬁsfl
2008 gESTuE

03%96M05068050481114

8.25% 100.47 0.04 0.72 0.53 5.56 1.53 Months
0.3% 100.23 0.08 0.73 0.43 5.51 1.84

0344]

%ste&n&erblﬂs%mc%d #26 d%éaowém&%%% ¥Qo,
9" PCI[ U

005/ 044375 Table 126 Leci

Totmagglumiper Thy drenabinot foppuletien, waBheroprd todilirggabar rgkans@aglé
1A arulffhdiitng s SRR o R 00 B i

1016 hénths; @0 °C 1101,

0.a8d3 Bonths and & 55VBrforh! a®R- weeke 3%

94.92 0.06 0.88 0.50 7.72 4.05

[0329]
Table 117 below.

The results

of stability testing of Example 12K at 25 °C are set forth in

Table 117

Meglumine

Total Impurities

25°C

Potency
%

CBD
%

CBN
%

D8-THC

%

%

Increase
+%

Zero

[ 0.1% |

100.00 |

0.06 |

0.43 |

0.58 |

4.11 |

3 Months

| 0.1% |

93.99 |

0.46 |

0.27 |

0.55 |

5.67 |

1.56

6 Months

0.1%
| |

96.45 |

0.47 |

0.12 |

0.54 |

6.99 |

2.88

[0330]

The results of stability testing of Example 12K at 40 °C are set forth in

Table 118 below.
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2 13A-i 8.25%96.72 0.04 0.93 0.55 6.13 2.10 Modnths
13A-ii 0.3%92.12 0.01 1.06 0.53 8.11 4.44 3 13A-i
W@200606138 30 0.02 1.36 0.47 7.00 2.97 Mont hs PCT/US2005/044375
134-110.3%93.24 0.07 1.25 0.52 8.79 5.12 [0345] The
results of stability testi,lga%lof Exanpl e 13A-i-ii at 55

C are set forth in Table 1

%’ellsovv. Tabl e 127 n Tot al

Impurities Potency CBD CBN D8-THC Increase 55t % %

Megg? % Lecithin Zero 13A-i 8 25% 100,00 0.04 D. 52 Totlgfpurities
4 Q

Increase
AL Q_304%

13AF i Poige304 106G:B00 0] 01CBN 49 |0.083MHE 67 | 13A-
5% 980838 B.01l0 9% g ke

Zero

O

2
8.
9.

no
. JUZ

26 0
%, .
L

1%

19
i
o -
U. O

1 Month

= ® b

Exgpie 1385 : T

7.78

in Sesane O

Sourced fromCroda - Capsul €s [0346] Tn

2 Months

EXanpl € 3B, wiohabi nob.s7 prmul atskgns 13Be4 | andisBB- 1 |

14.17

were prepared in accordance with Exanples 13-x and

3 Months

180i%, rkspect46§ély usPAyl sesarfs2 loji| s@6Fced f ik

17.64

Croda. Fornul ation 13B-i contained 8.25%|ecithin and,
f or 88Ht i ohherrsmlts of ahilityitesbing of Bomplc| Fhit> “Fifge st forth in
dr ofad Nl pelgy, Mul ations were then used to fill hard
gelatin capsules in accordance with Exanple 2. The
formulations within the capsules were initially

tested, then tested at 25 TaHlor1i93 and 6 nonths; 40 C

for

1224 \A_ D

1, 2 and 3 nonths and at 55 C for | and 2 weeks.

ol N aValoXiWaYalll nYas o M N ale Va¥al i AaW,| [ aYe W,

134—Wo-2p66/-663109PCTHUSRB05/-644375— 0347 —Thg, Tmpurifis
Meghangl t s Df pgtapi I|i t yespest | ngemt BXaryl-gicl3B-1-11 [ ZRcrease |
SC@re set fogth iin Tapl e 28 eci t/hi

28 hel ow. Table

hi N+

Total Tnpurities 25 C Potency CBD CBN D8- THC | ncrease

Zgero

9% 94%0 % Po +%100.00 | 0.06 | 0.43 | 0.58 | 411 |

1 Week

| 0.1% | 86.96 | 0.03 | 0.55 | 0.53 | 14.35 |

10.24

2 Weeks

[ 0.1% | 23.63 | 0.11 | 2.35 | 0.62 | 68.45 |

64.34

Example 121.: Dronabinol Solution in Sesame Qil Sourced from Dipasa -

Vials

[0332] In Example 12L, a dronabinol formulation was prepared in accordance
with Example 12G using sesame oil sourced from Dipasa, containing 0.1%
meglumine. The dronabinol formulation was then used to fill amber glass vials.
Thé formulation within the vials was initially tested, then tested at 25 °C for 3 and
6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0333] The results of stability testing of Example 12L at 25 °C are set forth in
Table 120 below.
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Zero 1 2

8.25% 100.00 0.02 0.45 0.58 3.73
1311-i10.3% 100.00 0.04 0.42 0.56 3.67 3 13B-i

8. 25%

wO@&0806330904 0.69 0.57 4.97 1.24 Months 1311-ipCDUSHO5/044375

96.70 0.08 0.57 0.54 4.87 1.20 6 1311-i
0.06 0.76 0.59 6.65 2.92 I\/bnt

0.15 0.77 0.57 7.14 3.47

stablllty testlng of Exarrple 1SB-|-||

1

1)

311-ii O.

3% 98. 09

The results of
at 40 C are set

8.25% 97. 98

£
IUIlIIIII

Meg] riti
23%434 8.

ICUJI C J.

eS plihcfc
D5% %00. (

Pot esigy C

27 UCI UW.

0 0902 0

Id.UI T

3D BN

45

-

. 58

9—tecittn

TOf, g Impurities

- TiCrHaC!
3. 73131

1-ii%0. 39

ease <4

0

I' Olncrease
+%

100. 00 0.04 0.42 0.56 3.6

/

1 1311-

8.25% 94. 23 0.02

Zero 0] OB%0. 57 7. 4%0.@J70 MeAth 13B-051[0. 3% 95453 0. 0%341. 16
0.55 10.47 6.80 2 13Bi 8 25%89 93 Q.02 1.27 0 65
3 Months 4% 0,0 30 |Q1 o0 8241 43 v4(é7:| 0.83
6Months3‘?m 877 37§ 18- 250087 63,0-02 2q0470-56 44107
IVOTTU11S J.OD' . w70 007 Z4 U, 10U Z. . O9d L9, £O
034 % of . St)a$||l estn .
el 3 32he Y R0 BT h PR o8 g
beI Dible 1B5be¥.2006/ 063109 PCT/ US2005/ 044375 Tabl e 130
Lecithin Total Inpurities 55 C Potency CBD CBN D8- THC
Increase % % Zero 1313-i 8.25% 100.00 0.02 0.45 0.58
3.73 13B-ii 0.3% 100.00 0. DableI1A2 0.56 3.67 1 13B-i
8.25% 97.01 0.03 1.25 0.58 6.43 2.70 Wek 13B-ii 0.3%
88.98 0.3 2.51 (.58 12. 47 8.80 4 1I3B-i 8]25% BdidABurities
MG? W7 1.89 Gobdy8.50 @Y7 | Weeks 13B-H&-THC 3% 43. 06 (. Lhcrease
0-13 1.19 4%. 26 (45. 59 % % % +%
Zero [ 0.1% | 100.00 | 0.01 | 0.51 | 0.54 | 3.84 |
1Month | 0.1% | 93.37 | 0.05 | 0.48 | 0.59 | 5.54 | 1.70
2Months | 0.1% | 91.71 | 0.04 | 0.55 | 0.60 | 6.90 | 3.06
3Months | 0.1% | 90.02 | 0.10 | 0.78 | 0.54 | 9.03 | 5.19
[0335] The results of stability testing of Example 12L at 55 °C are set forth in
Table 122 below.
Table 122
Jumi Total Impurities
Mesgsltnéme Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | 0.1% | 100.00 | 0.01 | 0.51 | 0.54 | 3.84 |
1Week ] 0.1% | 96.96 | 0.02 | 0.52 | 0.56 | 5.00 | 1.16
2Weeks | 0.1% 1 94.25 | 0.01 | 0.56 | 0.54 | 6.96 | 3.12
[0336] As can be seen from the above results, the addition of organic bases

monoethanolamine or meglumine imparts stability to dronabinol formulations

particularly at the higher concentrations. However, monoethanolamine is superior

to meglumine in stabilizing dronabinol formulations at all conditions studied.
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Exanpl e 13C. Dronabinol Solution in Sesane G| Sourced
fromD pasa - Capsules [03501 In Exanple 13C,

waleopaksion! forrmul ations 13C i, and 13Cii WerBCT/US2005/044375
prepared in accordance with Exanples 13-x and 13-ix,
respectively using sesane oil sourced from D pasa.
Fornmul ati on 13C-i contained 8.25% 1l ecithin and
formul ati g, irdfe 13: SEMM@IRRML ﬁrésén%ebmhﬂ.oﬁaﬁm
dronabi nol~Tornurat 1 ons Wer e €n use [ ard

gel atin capsul es in accordance wth Exanpl e 2. The
f or 988t i 0As puiiohsin mepiéonedgbeantiexigart effeetiof peghme oil has been

tes&tf}fﬂu%ﬁ?cﬁ@x %%§én%g of"lgevgrgl e%ugggan%cl%e@ﬂga@gn@&msoﬂ ﬁ’)@lu@lng

hs an
[ 03&sdminheesaned,sesagolih asd kpithin.t p Bxewplenlg, the eﬁk@wﬁa@ed anti-

136N b0 G b3 Db Ba LA o bl oryion

| mpwiad dviakste@SInleach diExampbisdAcy 13IBibe Qﬁelkhftéﬂa?ﬁd(mtlaﬁ amtease

13 oang Bt brmuafon A%ahn g R FRiiles and
96. BxBord For Bxhple 155 which4val nencdybibfed). IBEHknovth Bfth

96. 85 0.56 5.17 1,24 i 8,25%9

0. oA el Bt pgtogieg. 1D9hTe heobheiah by droxyl
2. 3ehisoMIBHYS), Butdd-tytiroly R¥tudde (BHA3IZhschitic zicﬁdiﬂipbh‘m@fe
stability testing. of Exa le 13Cj - at 40 C are, set

£ or eritmAndsPEY! gallteurrs gHderin Depnghipol ssgmafHoTgHaon
Impurities 40 C Potency CBD CBN D8- THC Increase %%%
Zero 13C-i 8.25% 100.00 0.02 0.55 0.59 3.93 13Ci

0. 3% 100Epepl 193isq Smegapsylenf drgnabinol (3.03% w/w) and 0. 001%

tocopherol (w/w) in sesame oil, super refined NF (by Croda).

Example 13-ii is a 5 mg capsule of dronabinol (3.03% w/w) and 0.05%
(w/w) tocopherol in sesame oil, super refined NF (by Croda).

Example 13-iii is a 5 mg capsule of dronabinol (3.03% w/w) and 0.001%
butyl hydroxy anisole (BHA) (w/w) in sesame oil, super refined NF (by Croda).

Example 13-iv is a 5 mg capsule of dronabinol (3.03% w/w) and 0.01%
butyl hydroxyl anisole (w/w) in sesame oil, super refined NF (by Croda).

Example 13-v is a 5 mg capsule of dronabinol (3.03% w/w) and 0.001%
butyl hydroxyl toluene (w/w) in sesame oil, super refined NF (by Croda).

Example 13-vi is a 5 mg capsule of dronabinol (3.03%) and 0.01% butyl
hydroxyl toluene in sesame oil, super refined NF (by Croda).

Example 13-vii is a 5 mg capsule of dronabinol (3.03% w/w) and 0.01% L-
ascorbic acid-6-palmitate (w/w) in sesame oil, super refined NF (by Croda).

Example 13-viii is a 5 mg capsule of dronabinol (3.03% w/w) and 0.1% L-
ascorbic acid-6-palmitate (w/w) in sesame oil, super refined NF (by Croda).

Example 13-ix is a 5 mg capsule of dronabinol (3.03% w/w) and 0.3%
lecithin (w/w) in sesame oil, super refined NF (by Croda).

Example 13-x is a solution of dronabinol (3.03% w/w) and 8.25% lecithin

(w/w) in sesame oil, super refined NF (by Croda).
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1 13Ci 8.25%96.94 0.04 0.94 0.55 6.05 2.12 NMbnth

13C-ii 0.3%96.81 0.06 0.84 0.52 6.96 3.03 2 13C-i
w@206%618de 44 0.01 1.39 0.57 7.08 3.15 WMont hs BGUS1005/044375

0.3%93.21 0.04 1.14 0.58 8.91 4.98 3 13Ci 8.25%

92.31 0.03 2.13 0,56 8.53 4. 6 nth -0 0.3%
90. 99 0. BEpmple3-ghisy Té?@’&ulé.ogim‘%‘é%a-&%éw%%‘lﬁ (o

st apyiobtgal1ate $¥ivi & sedanf A& rdided NF [y (RédapS C are set
forth in Table 133 bel ow. 137 WO 2006/ 063109

PCT/ US20Bssympleidi is a3 Bigeansyde of soppbipaddd 0P 74 wav) and 0.15%
LeChoBiInzaRek w/oBR SBMcRBr FHG rkited REAS C:8R).C % % % % %
+%bzgir,£)g 232?(/);,?3% 8.25% ng 00 O. Ogﬁo. 55) 0.59 3.93
100.00 0.03 0.53 0.59 3.93 1 10-i 8.25%98.48 0.01

1.16 0.56 5.74 1.81 Wek 133Cii0.3%97.97 0.04 1.42
0.5 @3@8}70 A shfnmaty 43 tonBpodfitndéE.EkamBled 133~ 1835xiDis 3& forth in
7.10 3.17  \Weeks 13Cii 0.3%96.66 0.05 2.27 0.52 8.73
4. 8bablekZhPRlev:13D:  Dronabi nol Sol ution in Sesame O |
Sourced fromArista Vials [03541 In Exanple 13D,
dronabi nol fornulations 13D-i, and 13D-ii were

prepared in accordance wWable Béanpl es 13-x and 13-i X,
respectively using sesane oil sourced fromArista

FoehdktledNoON | 13D-1 cont ai ned 8. 268@pbdikont hi N and

vl ot i anlaomny i r Ao o N D0 And b T

T U1 IIULfJL 1 I\JII L IOLJ” rolngbLfn\.byll (@4} LAA Y. ggsp’\ﬁ)elél[ CTUC llrli LI Otﬁé)'!Yng"e‘dienltsl
Examjpre 13 [TO7 1T Y5 hbAasdiie (310Pe) V! ©  tQsElT USEU T Urgdbbsrdl (0.001%)
Exdhlpfa3-iiVT &l S| sikhbrcals8id @@ldsoghl 1 ONS VSt NTTT 1 NE  Viredoshe dRD.85%)
ExdniplellBal 1Y 1 eShdpsuld B8mnel €¢sted gt 25 C Tor Fmnolodiw)
ExdiipiiiBsy 40 C Imycaphyle @.020d | 3 norgshs and at  5BHAofook) 1
Exanpdk 13-vweeks .| JrixBsisde Flaeor esul t NSof st abi | i t \BHTESHM11Y
Exagfplefiahpl e ] Fpdcapsile GO3%5| C ar RSset arth | BHTERIE
Exiibfe 1990w, Tabh@akddaDonal | npus ties| ascordiostiobpamiaie
Example 13-viii 5 mg/capsule (3.03%) QS L-ascorbic acid-6-palmitate (0.1%)
Example 13-ix 5 mg/capsule (3.03%) QS Lecithin (0.3%)
Example 13-x 5 mg/capsule (3.03%) QS Lecithin (8.25%)
Example 13-xi 5 mg/capsule (3.03%) QS Propyl Gallate (0.001%)
Example 13-xii 5 mg/capsule (3.03%) QS Propyl Gallate (0.15%)

[0339]

The dronabinol formulations of Examples 13-i — 13-xii containing anti-

oxidants as set forth above were placed under accelerated stability testing at 55°C

for two weeks. The results of the study are presented in Table 124 (including a

comparison to the results of Example 9ii (no anti-oxidant included
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Lecithin Potency CBD CBN D8- THC | ncrease
8.25% 100.00 0.04 0.52 0.55 4.03 13D ii
wd 0de063102 01 0.49 0.53 3.67 3 BD-i
0.66 0.50 4.66 0.63 Months 13D i
0.65 0.61 5.86 2.19 6 13D
0.52 5.26 1.23 Months 13D i i

13D

0.52 5

testing of Exanple 13D-i-ii

.26 1.23

25 C Zero
0.3%

8. 25% 97. 24pOr/092005/044375
0.3% 95.91 0. 10
8.25% 100.94 0.01 0. 83
0.3% 100.23 0.01 0.83

[ 03561 TheThsieukds of stability
at 40 C are set forth in

rabl € 135 Del ow. 138 V| 20007 003 FOTALC REZAED SURRBARCES
coRabliteN135 FoesitiATMON #t al ril tvesrAY (GsiPREENEBNCBDCED
CBN D8-|THC Increase % % % % +% Z&ro 13D%  §. 2%% %
10Q..00 (0. O£xampR Vii®5 4,0 13-1i. Q. 3% .00 01
28T | pousi-ondin 2000 |8 550 36 5200 01 U074 80| 029
4.71 0./68 Month 1313-ii 0.3% 98.39 0.02 0.77 0.50
4.90 1.|23 EXkample-9-i8 25% 95. 96 0. .10 .0.48 5. 80
1.77  Nuné bei-3:3Buit bd@dB o 32-.437 0. 8%59} 18 16047 2.-‘%2 0.29
2.85 3 1gkmpi812p%RM®4. 41 0. 0771. 72 0. 48 8 18§ 4. 15
Nont hs [136kdphedBie. @390 | 0°4601) 0210149 8093 5. 263 | 1.05
[ 0357] [Thgl 138 Rdg Stabi i Ty testing of BEfanple
13D-i -ili Rfoptrrdt @bsssel BO7En|inledbl ¢ 036 pelet. | 140
Tabl e ]3&6'5 AL EPHpe ties __tegrthmmFRt— ng=y CBD
CBN D8-[T C(Oe(ﬂﬁl%) 5|C83.68 Zer 82.48BD-|i 088253%21100./00.04
0. 04 0./53 r)e)l._-g 13D ++—0-39%160-00- 601649053
3.67 1 1%? qﬂgggﬁgg 8892201 |0. 823D. 51 03913 1.980 | 1.27
HA0.61%)
Example 13-v: All
BHT (0.001%) 88.54 13.58 0.82 2.13 1.11
Example 13-vi: A12
BHT (0.01%) 90.66 13.40 0.89 2.15 1.10
55°C
(2 weeks) Example 13-vii: A13
L-ascorbic acid-6-
palmitate (0.01%) 87.57 11.74 0.84 2.23 0.83
Example 13-viii: A14
L-ascorbic acid-6- 93.04 8.95 0.94 2.30 0.52
palmitate (0.1%)
Example 13-ix: A15
Lecithin (0.3%) 92.19 12.08 0.89 245 0.72
Example 13-x: A16
Lecithin (8.25%) 94.24 9.69 0.90 3.22 0.17
Example 13-xi: A17
Propyl Gallate 90.39 13.11 0.88 2.16 0.98
(0.001%)
Example 13-xii: A18
Propyl Gallate (0.15%) 88.66 16.98 0.86 3.59 1.10
*Control
[0340]  The results indicated that the addition of Lecithin and L-ascorbic acid-

6-palmitate to these dronabinol formulations helps stabilize the active ingredient

dronabinol.
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Week 13D-ii 0.3%99.26 0.02 0.96 0.52 5.56 1.89 2
13D-i 8.25%96.89 0.01 1.29 0.51 6.17 2.14 Weks 1313
WO 2006063306 95. 62 0.02 1.31 0.50 6.87 3.20 ExanptBUIRBS/044375
Dronabi nol Solution in Sesanme O1 Sourced from Croda -
Vials [OSSE] In Exan'pl e 13E, dronabl noI forrrul ations
13E-i, and Lz 3 Agpzoxidants,j t h
Exanpl es 13-x and 13 i X, respectlvely u3|ng sesane
oil sourced from Croda. Formul ation 13E-i contained .
8 2A9841]eci Thifurthamigvestispteyhether ghe apditionijof %ﬁtl%rpwéaﬁ@lesﬁ)am
C;*ntdl'l[ %corﬂ@%cglr @B'ﬁﬁ'lt@@lto fne Hmﬂhlﬁhbl%ﬁ’lﬁbﬁs crEQ%mH&e d
| ass vi als. formulations within the
w aﬁt&bﬂﬂé@r@ulaﬁpns, siebility atléis,qseltjroomﬁempqrétgree@d atacoejengefl or

?; ?%)‘rﬂd%oancgfegacﬁ ex%e%dg%l ﬁ%&d\]ﬂ}lég g@?eo%&q%cgémln@ Rekafk 0ilFOm

PCTALU$2,0068da0hd Dipasa] 0359] The results of stability

testing of Exanple 13E-i-ii at 25 C are set forth in
Tabl e 137 beI ow. Table 137 LeC| t h| n Tot al | npurl ties
| | . Potlxd Q A : Bonalsd lution Sesampe=OiSounpe Au;

Zero 13E-i 8 25% 100. OOAQISQ,Z @a%ﬁle@ 58 3.73 13E-i |
0.3% 100.00 0.04 0.42 0‘56_3_6‘79'3‘135 8. 25% 95. 66
0.06 0.69 0.56 5.27 1.54 Months 13E-ii 0.3% 95.91
0. 1j0342165 B. Eﬁdin@leSﬁSAZ diddabifiol i&ExuilauSns?f)?A 98n®B AiiGiZre
0.91 0.58 6.29 %EB}Q 3E-1i ] 3% 98.55 0, 08
0. gFeppreshin pcogyd agc%‘)“" F'{D fs F?éa‘}de]é’dF‘t tespsFtvelA5ing SFypme
t esgil fir@l FERMINE Hoduiatibh 1941 AR AheArsE I8 Tecitinh by i n
Tabl e 138 below. Table 138 Lecithin Total Inpurjties

40 ‘erpledgnchi Adiprrtsine il pisithine lbg deonabinokfogmyations were

then used to fill hard gelatin capsules in accordance with Example 2. The
formulations within the capsules were initially tested, then tested at 25 °C for 3
and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0343]  The results of stability testing of Example 13A-i-ii at 25 °C are set
forth in Table 125 below.

Table 125
Lecithi Total Impurities
gglo Cn Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13A-i 8.25% 100.00 0.04 0.52 0.55 4.03

13A-i1 0.3% 100.00 0.01 0.49 0.53 3.67
3 13A-i 8.25% 97.03 0.04 0.61 0.50 4.23 0.20
Months | 13A-ii 0.3% 96.94 0.05 0.68 0.50 4.81 1.14
6 13A-i 8.25% 100.47 0.04 0.72 0.53 5.56 1.53
Months | 13A-ii 0.3% 100.23 0.08 0.73 0.43 5.51 1.84

[0344]  The results of stability testing of Example 13A-i-ii at 40 °C are set
forth in Table 126 below.
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0.
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The formul ations within the
vials were initially tested, then tested at 25 C for
3 and 6 nmonths; 40 C for 1Talle 8% 3 nonths and at 55
Cfor 1 and 2 weeks. [0363] The results of stability

[(=:mpe

1.25
capcu very ST
[

testing pfExanpife I3F-1T-|1 at 25 |C are Se[ I Ofolal Impdaties

"E‘égﬂ e 14D bekdwyw. CBD CBN D8-THC Tncrease
> %

% % % % +%
13A-i 8.25%

100.00 0.04 0.52 0.55 4.03

Zero

13A-ii 0.3% 100.00 0.01 0.49 0.53 3.67

13A-i 8.25% 98.88 0.01 0.92 0.51 5.13 1.10

Week 13A-ii 0.3% 99.26 0.02 0.96 0.52 5.56 1.89

13A-1 8.25% 96.89 0.01 1.29 0.51 6.17 2.14

Weeks | 13A-ii 0.3% 95.62 0.02 1.31 0.50 6.87 3.20

Example 13B: Dronabinol Solution in Sesame Oil Sourced from

Croda - Capsules

[0346]

prepared in accordance with Examples 13-x and 13-ix, respectively using sesame

In Example 13B, dronabinol formulations 13B-i, and 13B-ii were

oil sourced from Croda. Formulation 13B-i contained 8.25% lecithin and
formulation 13B-ii contained 0.3% lecithin. The dronabinol formulations were
then used to fill hard gelatin capsules in accordance with Example 2. The
formulations within the capsules were initially tested, then tested at 25 °C for 3
and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.
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Tabl e 140 Lecithin Total
CBN D8- THC | ncrease
w®206/083160 3. 93 13F-ii

3 13F-i

+%

Impurities 25 C Potency CBD
Zero 13F-18.25% 100. 00 0.02
0. 3% 100. 00 0. 03 0. 53 0rGBRUR008044375
8.25% 96.62 0.06 0.80 0.55 5.37 1.44 Months

5 20890 s 161 obiidlaciniofthapy P e e

0. 3%odD i Bble0l WBbelov39 0. 55 6.39 2.46 141 WO

2006/ 063109 PCT/ US2005/ 044375
le 13F-i-ii

stability testing of Exanp
forth in Table 141 bel ow. Téablel2841 Lecithin Tot al

I mpurities 40 C Potency CBD CBN D8- THC I ncrease

[0364] The results of
at 40 C are set

% % %

+%Zero—13F-i—8-25% 10000 0. 02 0. 55 0 RQ 3.93 13F-|]
. l,{mpurltles
1G¢i®%6 100./00 02 ('5% g 59 3.93, 1 1330§ . [25% 972
Pote B
v B5%L 0.95 0. ,Igg. 16 15,23 [Monty 13F-il 3 b 98.37 0. oé“if;a“
T. 10 0.52 5.69 1. 76 2 I3FT 8.25% 93 u1 001153
zero  D1384806987 2. 8%o.0bPnt hs dA@BH- 1T 0.03%993. 86058 03 L. 933
D1383i 02%85 3. 9200.08 | 13F-10.8.]125% 92.448 0. 120.%. 53 0. 347
10.97 7.04 Mnths 13F-ii 0.3%91.50 0.17 3.45 0.52
3 113Ba%25%6 94 [ (P8dB] The ¢¥qults @695t abi | 993 t est 49 | of 1.24
Months UBAAQﬁ% 13F- i 96703t 55 @985 o set0F grth i $54abl e AP 1.20
h-a 1492 | A~y + i Total  Jl nmouriti 55 C
6 BEQWhs abte dpg FeetthgTrotarghppurt tHhps 100960 2.92
Months F3B&133Y, DLyl op0= THC T fRgrease 77970 %5 —UUAr 3.47
020755 0759 3-93
[0348] The results of stability testing of Example 13B-i-ii at 40 °C are set
forth in Table 129 below.
Table 129
- Total Impurities
nglilgn Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 13B-i 8.25% 100.00 0.02 0.45 0.58 3.73
13B-ii 0.3% 100.00 0.04 0.42 0.56 3.67
1 13B-i 8.25% 94.23 0.02 0.95 0.57 7.43 3.70
Month | 13B-ii 0.3% 91.53 0.06 1.16 0.55 10.47 6.80
2 13B-i 8.25% 89.93 0.02 1.27 0.65 9.61 5.88
Months | 13B-1i 0.3% 89.31 0.05 1.43 0.61 12.44 8.77
3 13B-i 8.25% 87.62 0.02 2.01 0.56 11.07 7.34
Months | 13B-ii 0.3% 86.29 0.10 2.07 0.59 13.25 9.58
[0349] The results of stability testing of Example 13B-i-ii at 55 °C are set

forth in Table 130 below.
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f or lﬁlsrmulatlﬂ)'m H)3(é112b614tainedl 082 1ddthire ’ﬂhéltironabmol formulations were

then used to fill hard gelatin capsules in accordance with Example 2. The

formulations within the capsules were initially tested, then tested at 25 °C for 3
and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0351]

The results of stability testing of Example 13C-i-ii at 25 °C are set
forth in Table 131 below.
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[0353]
forth in Table 133 below.

The results of stability testing of Example 13C-i-ii at 55 °C are set
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nonths and at 55 C for 1 and 2 weeks. [0371] The

results of stability testing of Exanple 13Hi-ii at 25
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1.63 0.57 15.03 10.72 [0373] The results of stability
testing of Exanple 13Hi-ii at 55 C are set forth in
Talph334]148 LbBkAMple T3] &orkBBol formulations 13D-i, and 13D-ii were

prepared in accordance with Examples 13-x and 13-ix, respectively using sesame
oil sourced from Arista. Formulation 13D-i contained 8.25% lecithin and
formulation 13D-ii contained 0.3% lecithin. The dronabinol formulations were
then used to amber fill glass vials. The formulations within the vials were initially
tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at
55 °C for 1 and 2 weeks.

[0355] The results of stability testing of Example 13D-i-ii at 25 °C are set
forth in Table 134 below.

Table 134

Lecithin Total Impurities

Potency CBD CBN DS8-THC Increase

25°C % % % % % +%

Zero

13D-i 8.25% 100.00 0.04 0.52 0.55 4.03

13D-ii 0.3% 100.00 0.01 0.49 0.53 3.67

3
Months

13D-i 8.25% 97.24 0.04 0.66 0.50 4.66 0.63

13D-ii 0.3% 95.91 0.10 0.65 0.61 5.86 2.19

6
Months

13D-i 8.25% 100.94 0.01 0.83 0.52 5.26 1.23

13D-ii 0.3% 100.23 0.01 0.83 0.52 5.26 1.23

[0356] The results of stability testing of Example 13D-i-ii at 40 °C are set
forth in Table 135 below.
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55°C

L U, JU

Potency
%

TT.

1.0
JJIJ . 10

CBD
%

CBN
%

Total Impurities

D§-THC
%

Increase

% +%

Zero

13D-i 8.25% 100.00

0.04 0.52

0.55

4.03

13D-ii 0.3% 100.00

0.01 0.49

0.53

3.67

Week

13D-i 8.25% 98.88

0.01 0.92

0.51

5.13 1.10

13D-ii 0.3% 99.26

0.02 0.96

0.52

5.56 1.89

Weeks

13D-i 8.25% 96.89

0.01 1.29

0.51

6.17 2.14

13D-ii 0.3% 95.62

0.02 1.31

0.50

6.87 3.20

Example 13E: Dronabinol Selution in Sesame Oil Sourced from

Croda - Vials

[0358]

In Example 13E, dronabinol formulations 13E-i, and 13E-ii were

prepared in accordance with Examples 13-x and 13-ix, respectively using sesame

oil sourced from Croda. Formulation 13E-i contained 8.25% lecithin and

formulation 13E-ii contained 0.3% lecithin. The dronabinol formulations were

then used to fill amber glass vials. The formulations within the vials were initially

tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at
55 °C for 1 and 2 weeks.
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103761 The results of stability testing of Exanple
i at 40 C are set forth
wq 200b@63180 Ascorbic-pal mtate Total

131-i-1i

Pot ency CBD CBN D8- THC I ncrease

131 -i

o %24

0.

Zero
0.01

0.1% 96. 31 0.05

in Table 150 bel ow.
[ npuri ti espdOUS2005/044375
% % % % +%
1% 100. 00 0.01 0.54 0.58 3.99 13I-ii
100.00 0.03 0.53 0.54 3.81 1 13I-i

%

S6TRe é@ultl‘. 05§’tab1ﬁ@%§ﬁn§ 3 Ekdmple BEAR6: 26° Dard det

56 6.

1

7. ghin Eable %‘?W 13| -

10.03 6.22 3 131-i
6.11 Months 13I-ii
8.23 [03771 The results o

0.1
0.01

3l -1

0.1%92.89 0.04 1.22 0.59

0.01%92.24 0.24 1.01 0.61
% 89.96 0.12 1.92 0.54 10.10

%

alie

0.36 1.53 0.54 12.04
Ility testing of

Exanple 131-i-ii at 55 C are set forth in Table 151
betow— 146 WO 2606/ 663109 PCT/US3005/ 044375 Taiyf Iﬁalﬂ'.iﬁgg
Lecl@@cor bi c- pabdd, t dt e cBpt al | | mewki tilespdfcC PorTenty UBOncrease
BN D8- THC duncr dase % % % % %+% |Zer @ 13111 0%1% 1%
100.00 0.01 0.54 0.58 3.99 131-ii 0.01% 100.00 0.03
Zero 1-i835%. b4 3.1894001 131-0.0D) 1% 960487 0. 05068892 0. 58734, 31
13E-ig0B8% \Week 189901 0 099409 37 ¥206 0. 695061 5 %% 1189
2 131 -i 0.19%93.81 0 01 1 450 52 8 07 4 08  \Weks
3 13E~5825% h n1n/9 co o A6 LT A, A o 40036 L La 1.54
Months | 13E51.0.3%. [ o osol [ 20 Z-dto . 7 ”065 O T 081 7Y Ex 86*“' = 2.19
1O0J. || JIIaUI I'TU1 OUT Ul T OTI1 [—ll Ddel c Ul U ILBU I'T OTTI
6 1#LleSE T VI abgos([03781o5a EXanpy g [13J, @kenabi Nok g 2.56
Months | 1383I0R9% af 1 oNSogls3d-1, ands [3J-11o0¥re pospared |1 M4 3.67
accordance wth Exanples 13-viii and 13-vii,
r epR6MIt | Vehy redSitsd@staliifaRIng of ELMiIE EIE-{-1i @M 0d &t 8ot
Formul ati on 13J-i contained 0.1% L-ascorbic
forth in Table 138 below.
Table 138
Lecithi Total Impurities
oo Potency CBD CBN D$-THC Increase
% % % % % 1%
z 13E-i 8.25% 100.00 0.02 0.45 0.58 3.73
0 3B 0.3% 100.00 0.04 0.42 0.56 3.67
1 13E-i 8.25% 97.76 0.01 0.78 0.55 5.57 1.84
Month | 13E-ii 0.3% 97.58 0.03 0.70 0.56 5.90 2.23
2 13E-i 8.25% 93.74 0.02 1.19 0.57 7.24 3.51
Months | 13E-ii 0.3% 92.91 0.04 1.10 0.56 8.51 4.84
3 13E-i 8.25% 91.85 0.05 0.68 0.56 10.85 7.12
Months | 13E-ii 0.3% 90.95 0.15 1.85 0.56 11.35 7.68
[0361] The results of stability testing of Example 13E-i-ii at 55 °C are set

forth in Table 139 below.
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acid-6-palmtate and formulation 13J-ii
L-ascorbic acid-6- palmtate.
wo orosméave ons were then used to fill

anber

contai ned 0. 1%
The dr onabi nol

gl aBGI/USBhF044375

The formulations within the vials were initially

t est ed,

then tested at 25 _C for

3

and 6 nont hs;

40 C

for 1, 2 and 3 nonths andYabled39c for 1 and 2 weeks.
[03791 The results of stability testing of Exanple

Leé#l’%

55 logdt
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Ielé

at 25 C

2 DRt b
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c- Eﬁpm t
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forth i
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h Tabl e 1
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PERUE | t
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% +38 Zekg %

N4
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N 52

Qo

72 121
O

Zero

13-
%

o o . 045

Wal

N

13E:38.25
1361 0.3%
U. 7

LU

3 iz

U.

o

O U.

IVOTTL

-1
hs—133+1

U.

Week

19E-PE25Y,

90.03 4

B

0135498

.1:5 U. Ya3

PD. 950 270

I3E-#10.3%-

=

b

13J-0.18

0. 01% 98

38

0. 86 10474 3.80

/.21 4.

C
(
1

1147 WO 2006/ 063109 PCI/ US2005/ 044375

Weeks

(V]

[he r &229

s of &g

st i ng0-Bf

Examgbe 4.77

BBB8D
1381 0%

o] |

at_480Q

are s

ability8%
f ort HOhH

Tabl el- 5

3 hel484f 45.59

Tabl e 153 Ascorbic-pal mtate Tot al

Cy CB
100. 00

0. Blm.jﬂ_ﬁ_lo 1 13J [
0.63 Month 13J ii

2.39 2

13J3-i 1

%

%Qs 934

0, 48

| mpurit

11. 99

i es Potency

3 rSDBLRR (ﬁu?{&? O/Se'Ea/ﬁlezﬁf%uJ'wh i‘ron{? 1%

01%9770004076050436
0.01% 97.00 0.06 0.68 0.50 5.49
5.10 0.08 1.05
Mork03621 130 .E%afeplsi& gigonging] Tormatens

13 'répaxQd ENG a&ard&@:e@wa@x]i
13 0.01% 89. 30

%3300 %0 Sy 5

9nd 133, 5@5§&tlvé@ RkiAS sesame

89 [ 0381]

Th@ﬂrse@rewt%O%lesabwrnw&aﬂ%k%ﬁ h@nameéﬁa?é& lcithimand. j |

at Sutatih 8388t coh@ink!0.3% lecithin, The dronabinol formulations were

then used to fill amber glass vials. The formulations within the vials were initially

tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at

55 °C for 1 and 2 weeks.

[0363]

The results of stability testing of Example 13F-i-ii at 25 °C are set
forth in Table 140 below.

Table 140

Lecithin
25°C

Potency

CBD
%

CBN
%

D8-THC
%

Total Impurities

Increase

% +%

Zero

13F-i 8.25%

100.00

0.02

0.55

0.59

3.93

13F-ii 0.3%

100.00

0.03

0.53

0.59

3.93

3

Months

13F-i 8.25%

96.62

0.06

0.80

0.55

5.37 1.44

13F-ii 0.3%

96.46

0.09

0.89

0.53

5.75 1.82

6
Months

13F-i 8.25%

99.94

0.02

1.08

0.56

5.82 1.89

13F-ii 0.3%

100.60

0.04

1.39

0.55

6.39 2.46
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in Tabl e 154 bel ow. Table 154 Ascorbic-palmtate Tot al
% % %

Impurities 55 C Potency CBD CBN D8- THC I ncrease

w@ao¥eider o 13J-1i

13J-i i
99. 29
99108p4h .

0.04 0.71

30 0.
oghe r@@twf&@bi%@stmgfglixazn@% é}% B a'iﬂ}g) égafi &et
0. @&iBn88pe-128bede0® 0. 96 Weeks 13J-ii

0.1% 100.00 0.01 0.54 0.52 3p@BUS2005/044375

0 01% 100. 00 0.02 0.50 0.51 3.10 13J-i0.1%

0.01 0,73 0.51 6.60 3.50 Exanple 13K: Dronabi nol

Solution in Sesane Q|

Sourced from Croda -

Vials

0.01% 97. 17

[0382] In Exanple 13K, dr@ableil4bl formnulations 13K-i,
and 13K-ii were prepared in accordance with Exanples
I3=—viitTand—I3=vii,—respgctively USTNY  SESATETFH Inpuritics
chglﬂfw ced |f rem&r oda. ckr mil atdgen 13Kps-reontfai Nned 0. [[%ancrease
O°Cascorbi c vaci d- 6- pal mi tat exand [f or nul atijon 2BK-ij  +%
contained 0.1% L-ascorbic acid-6- palntate. The
Zero | LOH-ONRA%I ol f 9p.PAJ)| re tHsn used &8 [fill A%Fr
13f-h848% vl gl 5 1004Uig3 WO 2¥86/ 0631HF IPCT/ USLFE05/044375
The__f__g_r_rcu_l_afi ons—wi-thin the vials—wereipitialtv
1 IBESR 230 |+ hon 9740 o 0041~ o UOS] -~ 051 at-h AT NN 1.23
Month lzp:i.ulabz,(%l, ru. TCTT 9X?IDL cu a.l.ooaj\ A3 I'L_JLIO\: JC:J.llu :.b5I2L Il.I’\I y 53&9.} 2 1.76
OT—17 - culu IIUIIlIIb ol at—55C IU_I 1 dlifd <2 WEEK .
2 RS2y, The TesgitS of gohabi 11 UysIEsSti NG .Aff EXanpge 2.89
Months | 1313K0.8%1 1| at 2386 are a6 | Torthog |0 Tables3]55 berew 3.92
Tabl e 155 Ascorbic-palmtate Total Inpurities 25 C
3 1Pbt &Nty |CBD CBM D8- THQ-I2ncr eas@s3 % % % B%2+4% 78087 7.04
Months | 13BK0BM . 1% 10FLOD 0. 03 1748 0 584713 85 13482l Q. 01.8% 7.94
100.00 0.02 0.56 0.60 4.31 3 1310-i 0.1 % 94.37 0.23
0. §68665] 57 The Tepults Gztabiliivitepidngiod Rxample 3 354-giat 48 °Q arg pet
g. Zéﬂging%bg.ﬁgbglo‘gs 6 13K-i 0.1%94.76 0.20 0.86 0.62
Table 142
Lecithi Total Impurities
gg‘ocm Potency CBD CBN D$-THC Tncrease
% % % % % +%
Zero 13F-i 8.25% 100.00 0.02 0.55 0.59 3.93
13F-ii 0.3% 100.00 0.03 0.53 0.59 3.93
1 13F-i 8.25% 98.48 0.01 1.16 0.56 5.74 1.81
Week | 13F-ii 0.3% 97.97 0.04 1.42 0.55 6.70 2.77
2 13F-i 8.25% 94.16 0.01 1.75 0.55 7.10 3.17
Weeks | 13F-ii 0.3% 96.66 0.05 2.27 0.52 8.73 4.80

Example 13G: Dronabinol Solution in Sesame Qil Sourced from

Arista -

Capsules

[0366]

In Example 13G, dronabinol formulations 13G-i, and 13G-ii were

prepared in accordance with Examples 13-viii and 13-vii, respectively using

sesame oil sourced from Arista. Formulation 13F-i contained 0.1% L-ascorbic

acid-6-palmitate and formulation 13G-ii contained 0.1% L-ascorbic acid-6-

palmitate. The dronabinol formulations were then used to fill hard gelatin
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Mont hs 13K-ii

0.01%94.19 0.26 0.61 0.58 9.40 5.09

[0384] The results of stability testing of Exanple
wd Blesi63109 at 40 C are set forth in Table 156 bedDws2005/044375
Tabl e 156 Ascorbic-palmtate Totallmunties 40 C
CBD CBN D8-THC I ncrease . {
0. sapsaloninycgdane yith Exgmplg 23 Ths formpletions within die £arsulsd

Pot enc

0. 02+ 02811916884 Anedkestedlsd &K
5.79 1.94 ° Month 13K-ii O

% % %

.14

5 i"C @or:h%@@-n%ﬂ%; 34054
.01% 95.48 0 0.50 0

Zero 13K-i

.54

Dami3

7. eenths 36d atF5SPEKoY | gndiyeds9o1 0.17 0.96 0.57 9.18 5.33

Mont hs 13K-ii

13K- i

0.01% 86.82 0.22 0.62 0.58 12.53 8.22 3
0.1 %86.06 0.73 1.57 0.56 14.00 10.15 Months

13[0367] 0. heo&Rlt0d s@billy ©sthiz of E88nnl7 18G-1431t34 °Cao385)

ThefieaHabis 195

€ se

P

2006/ 063109 PCT/ US2005/ 044375 Table 157
Ascorbic-palmtate Tot al

CBN D8- THC | ncrease

‘gbility testing of Exanple 13K-i-ii
orth in Table 157 bel ow. 149 WO

Irqpiernigs i es 55 C Potency CBD

% % % % +%

100.00 0.03 0.48 0.56 3.85 13K-ii

Zero 13K-

I 0.1%

0.01% 100. 00 0. 02

Ascorbicpblsgatg 0 4.3T 1] 13K-1 0]1% 95. 77] 0. 10 0. §0 0. 5ofal GupBlies

12009 WhekPok8H-i | OCBRLY% §7. 5BN). 12 DS-BHC(0.|50 15. 28] Increase
10.97 2 13§ 0l 1%%1 07 0. ¢1 1 105 Q%56 11 5207 gz %
\ ke 13K- i N0 N1 22 N6 0 11220 N 66 67 7Q A2 A7

Zero 1;&"‘-’15-‘10? nop . 10BOOE " 0T Loy " UsE  0s2]  "3A
IB.G‘\_H.U' 00 [N Srw ) 10 ‘Op,l IIO.IJI :-I\.a 02::“ :Jl.l ﬁ. IO U II chﬁ \.IA 1 ?:.llo,l L,Icu
Tom pasa— vials U560 m EXanpre I3LC, Jar onapr nol

3 5@ oI, At oS o 36T 1, arghsI3L-11 oWef € prepdr ed 1 aa 0.48

Months | 186G 00OANCE WdsBo EXanples (13- VI bbks and 13521l 4.99 1.89
respectively using

6 13G-1 0.1% 100.53 0.09 0.71 0.54 4.79 1.06

Months | 13G-ii 0.01% 97.60 0.28 0.72 0.54 7.17 4.07

[0368]

The results of stability testing of Example 13G-i-ii at 40 °C are set

forth in Table 144 below.

Table 144
. ] Total Impurities
AS°°rb;(°)'opglm”ate Potency CBD CBN D8-THC Tnorease
% % % % % +%

7 13G-10.1% 100.00 0.01 0.54 0.52 3.73

% M3G-10.01% 100.00 0.02 0.50 0.51 3.10
1 13G-10.1% 98.35 0.02 0.63 0.52 433 0.60
Month | 13G-ii 0.01% 96.00 0.16 0.72 0.50 7.21 411
2 13G-10.1% 96.14 0.04 0.84 0.50 5.92 2.19
Months | 13G-ii 0.01% 90.97 0.25 0.93 0.53 10.06 6.96
3 13G-10.1% 93.58 0.17 134 0.52 8.34 461
Months | 13G-ii 0.01% 88.83 0.51 1.44 0.50 12.63 9.53

[0369]

The results of stability testing of Example 13G-i-ii at 55 °C are set

forth in Table 145 below.
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testing of Exanple 13L-i-ii
Tabl e 1E£akgle 18H : Dabhabindd Solbsiow IDS@Gam2 01 Souircedpoial

Inpurlt

|83 4?

C

Pot ency

at 40 C are set forth in

CBD CBN D8- THC | ncr ease
% 100. 00001054058399 13L-ii
O. 01% 100.00 0.03 0.53 0.54 3.81 1 13L-i

+%

0.1% 98. 21

o 107 7 1DELhide s rionPRbRuisond A OEY 0 |

0. piepbred th RcdrdanchtyvithiBxabBles il 3-v0i il %63 9/1i, @8peOtiviety dsirgl

0.57 10.
11588me0

0.44. 2

1 0. 1%
PR O FPpitia - dam b Ao
15 .2213-6Yhlddate and formulation 13H-ii contained 0.1% L-ascorbic acid-6-

palmitate. The dronabinol formulations were then used to fill hard gelatin

capsules in accordance with Example 2. The formulations within the capsules

were initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3
months and at 55 °C for 1 and 2 weeks.

[0371]

The results of stability testing of Example 13H-i-ii at 25 °C are set
forth in Table 146 below.

Table 146

Asco

rbic-palmitate
25°C

Potency
%

CBD
%

CBN
%

Total Impurities

D8-THC
%

%

Increase
+%

Zero

13H-i 0.1%

100.00

0.03

0.48

0.56

3.85

13H-ii 0.01%

100.00

0.02

0.56

0.60

431

3
Months

13H-i 0.1%

97.23

0.06

0.75

0.56

5.14

1.29

13H-ii 0.01%

93.93

0.07

0.56

0.56

6.31

2.00

6
Months

13H-i 0.1%

97.66

0.20

0.90

0.60

6.91

3.06

13H-ii 0.01%

98.02

0.39

0.66

0.55

8.55

424
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[0389] The results of stability testing of Exanple

13L-i-ii at 55 C are set forth in Table 160 bel ow.
wd abbec3ied Total Inpurities Ascorbic-pal mtatecBHbsS1005/044375
Potency CBD CBN D8-THC I ncrease % % % % +% Zero

13L- . 1% 100. 00 0.54 0. 9 0..01%
ToBaY 0. e el o Sy fsging o Bareblg 1Pk geec49 °6 agese
0. ?&-trpmﬁﬁb@ 141 bdiow2 Week 13L-ii 0.01% 99.37 0.06 0.67
0.61 5.70 1.89 2 13L-i 0.1%93.81 0.01 1.45 0.52 8.07
4.08 V\éeks 13L-ii 0.01%93.68 0.01 1.04 OSD 8.40 4.59
[0390] As shown fromthe mMabkll#® above, the addition
of lecithin or L-ascorbic acid-6-palmtate to the
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fromArista [0391]

In

usi ng sesane
formul ati on

4 |o
wasS  UTTCEd

Ascorbicratgiptglan
55°C

used—to

C ePotency
%

f-+—tar
CBD
%

d—getat
CBN
%

Ccapsul

DS8-THC
%

S T TTotal Impurities

%

Increase
+%

Zero

13H-i 0.1%

100.00

0.03

0.48

0.56

3.85

13H-ii 0.01%

100.00

0.02

0.56

0.60

4.31

Week

13H-1 0.1%

95.77

0.10

0.80

0.57

6.84

2.99

13H-ii 0.01%

87.54

0.12

0.61

0.50

15.28

10.97

Weeks

13H-i 0.1%

91.07

0.01

1.05

0.56

11.52

7.67

13H-ii 0.01%

23.06

0.11

3.39

0.66

67.78

63.47

Example 131:

Dronabinol Solution in Sesame Oil Sourced from Dipasa

- Capsules

[0374]

In Example 131, dronabinol formulations 13I-i, and 131-ii were

prepared in accordance with Examples 13-viii and 13-vii, respectively using
sesame oil sourced from Dipasa. Formulation 13I-i contained 0.1% L-ascorbic
acid-6-palmitate and formulation 131-ii contained 0.1% L-ascorbic acid-6-

palmitate. The dronabinol formulations were then used to hard gelatin capsules in
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with Exanple 2. The formulation within the capsul es
was initially tested, then tested at 25 C for 3 and 6
wonthe31090 C for 1, 2, 3 and 6 nonths and at BG&r/CS5005/044375
1 and 2 weeks. [0392] The results of stability testing
of Exanple 14A at 25 C are set forth in Table 161,
bepesardameesyigh Bemptecht Ths forplaiions wishinithg asulesorrrs iitiatly
Po . 29X % Yadae &%nih
105 B UT05D 37 0 60 408 SONGA e 54 L1 5 ba mggi
0. 56°Q for03nd 298¢ekss Mont hs 93.26 0.72 0.98 0.53 11.41
7.33 [0393] The results of stability testing of
Exanple 14A at 40 C are set forth in Table 162 bel ow.
1503VE) 2006¢ 668EP sPITfUSRIgDL BLab®its 13 Tidbate5 L6 2re set forth
Cont Tatal Inmpurities Control O Potency CBD CBN
081“11?%1‘?1 1r§%rb§!'§’é"e 20 % % % +9%  Zero 100.00 0 05 0. 44
0.60 4.08 1 Month 94.87 0.76 0.80 0.51 10.31 6.23 2
Months 94.16 0.59 1.09 0.%51d3498 7.20 3 Months 94.61
0.57 1.31 0.56 12.25 8.17 6 Months 89.15 0.06 1.90
0.57 14.64 10.56 [0394] The results of stability

Ascorbich8S LA NG of Exangle 14A aff 55 C arie set forth iTvtalihalyltes

153" Del pw.PoEmbl d 163BICont r olCBFot al PHPUE i i es Corlt r bbrease
25 0, o o

O Pot ency CH#D CBN D THCl| ncfeasel 55 %% % % % 04 Zerg ™%
100. 00 0. 05 044 0. 60408 1 \Wek-88.-90-0-19 0. 61055

Zer 131 03% & ~, 100.00 0.01 ] 0.54 .58 3.99

0 II3Tr00T% T o 100.00 0.03 0.53 0.54 3.81

3 131 0.1% 96.89 0.02 0.84 0.55 452 0.53

Months | 131-ii 0.01% 95.50 0.03 0.69 0.53 5.72 1.91

6 131 0.1% 97.83 0.13 0.94 0.56 5.79 1.80

Months [ 131-ii 0.01% 98.16 030 0.81 0.56 7.99 4.18

[0376] The results of stability testing of Example 131-i-ii at 40 °C are set forth
in Table 150 below.

Table 150
. . Total Impurities
Ascorb;g—g(ajlmltate Potency CBD CBN D8-THC Increase
% % % % % +%

Zer 131-1 0.1% 100.00 0.01 0.54 0.58 3.99

© 131-ii 0.01% 100.00 0.03 0.53 0.54 3.81
1 131-i 0.1% 96.31 0.05 0.85 0.56 5.52 1.53
Month | 131-ii 0.01% 96.26 0.12 0.76 0.56 6.89 3.08
2 131-i 0.1% 92.89 0.04 1.22 0.59 7.86 3.87
Months | 131-ii 0.01% 92.24 0.24 1.01 0.61 10.03 6.22
3 131-1 0.1% 89.96 0.12 1.92 0.54 10.10 6.11
Months | 131-ii 0.01% 89.56 0.36 1.53 0.54 12.04 8.23

[0377] The results of stability testing of Example 131-i-ii at 55 °C are set forth
in Table 151 below.
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2 Weeks 71.45 2.67 1.54 0.60 27.11 23.03 Exanple 14B:
Sourced from
CONPEDUS2005/044375

Contr ol

Dr onabi nol
wErmdaci10895]

fornmul ati on was prepared in

1,
dr onabi

usi ng sesane oil

nol

Solution in Sesane Q|
In Exanpl e 14B, a dronabi nol

accordance wi th Exanpl e

sourced from Croda. The
. fornmul ati on was then used to fill
gelatin capsules in accortae®sl with Exanple 2. The

hard

formulation within the capsules was initially tested,

—then—tested—at 725~ C for3—and 6 montfisT 40 C Bl impurities
AscorbicpalmBtang Gt s arEb at | 55cknf or| ds-pd ¥ Weeks. Increase
55/9396] The wmesullts of stabiliwty tlestishg of Exsnmpl € 14B%
at 25 C are set forth in Table 164 below 153 WD
Zero 13906%063109 PP/ |US200%9/0044375 03Hgbl e 1848 Tot al 399
13iridhfd Yot | e 10900tlr ol  PAP@ncy CEEP3CBN Dszﬁnﬁ?qr* |npr3_‘&;lce
25C 9% 9% 94 9 04 +9% Zerg 100000 3 O 77 g1 & 3
1 1304 2.1% /IQ96|37 10 e BT on 4092, ' 05}1 L.A5’3’l Ao gr 132
Week ljl\i:ﬁ:p:‘oulu% :;; N 99;374: :AU:QOE! :JJ. :.n :.” . UU 06‘1.) IVUIIlII?'ZOOO. I 1.89
I O U0 1o.04 oI I [USYT7] TheTesutts of
7 St Ty Tesidmy of byafple IgBat 40 gs2@re segoforth 408
Weeks | 1310 oladal € 1650 [OW. Tahli¢ 165 1.&Motal Torpliri ti es40 4.59
Control tro Potency CBD CBN D8-THC I ncrease 40 % % %

% % +%

Zer 0 100, 00, 0 O e SSigan

1.22 0. 67Exmp] d 8 . 84
0.61 12.49 6.96 3 anth%nﬁzAﬁ&nOsﬁﬁbl 00 0. 62 13 45
7.92 16 Months 86.92 0.61 I.25 0.49 14.63 9.- [03981

The results of stability testing of Exanple 14B at 40
C @0398pet I Bxdntplé h3J, dronabinol formulations 13J-i, and 13J-ii were

prepared in accordance with Examples 13-viii and 13-vii, respectively using

sesame oil sourced from Arista. Formulation 13J-i contained 0.1% L-ascorbic

acid-6-palmitate and formulation 13J-ii contained 0.1% L-ascorbic acid-6-

palmitate. The dronabinol formulations were then used to fill amber glass vials.

The formulations within the vials were initially tested, then tested at 25 °C for 3
and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0379]

The results of stability testing of Example 13J-i-ii at 25 °C are set forth
in Table 152 below.

Table 152
. . Total Impurities
Ascorbzlcsz-gélm ttate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13J-10.1% 100.00 0.01 0.54 0.52 3.73

13J-ii 0.01% 100.00 0.02 0.50 0.51 3.10
3 13J-1 0.1% 96.55 0.12 0.76 0.49 4.84 1.11
Months | 13J-ii 0.01% 95.51 0.15 0.68 0.52 5.49 2.39
6 13J-1 0.1% 98.93 0.13 0.98 0.50 5.75 2.02
Months { 13J-ii 0.01% 98.38 0.18 0.86 0.49 7.21 4.11
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Tabl e 166 bel ow. Table 166 Contr ol

C Potency CBD CBN D8- THC I ncrease
wd 06063102 03 0. 77 0.81 5.53 1 Week 81.35 0. 26 PCHOSDHOSHB4375
21.10 15.57 3 Weeks 65.26 3.41 1.31 0.66 29.70 24.17

154 WD 2006/ 063109. PCT/ US2005/ 04437
Cot®3891  Dridwasufioet s

Tot al

% % % % +%

D pasablt 95P8ioW.n Exanpl e 14C, a dronabi nol

fornmul ati on was prepared in
usi ng sesane oil

1,

dr onabi nol

cont

I mpurities 55

Zero

r ol

har d
with Exanple 2. The

5 anpl e, 14C:

it esne of gl 5 R0 se ot
accordance wi th Exanpl e
sourced from Di pasa. The
formul ati on waTabkds3used to fill
gel atin capsul es in accordance

—formuation—wthin—the—cgpsutes was—nitigtty et Crities
Ascoriotpiefe t est pkngt PS5 Ghor 3 ammk 6 opghac 40T TOT 1, morease
405C 3 and 6 menths and at |55 @for| 1 wnd 2 weeks. +%
[0400] The results of stability testing of Exanple 14C
zero | J24i02% Clare ¥800forth 44 | Tabl 83467 bel®¥. | Tabl 7367
16hing-91%¢ | Tot al®Ppuriti®2 | ContPél| Q Pot®Hdy CBD3¢BN
D8-THC | ncrease 25 04 04 04504 06 +0 Zero 10000002 044
1 13,.1—1\,;9,:1%3 qq 2 A |Q 1Ss—99 o 12 Aﬁ@l o\ :c-% AL D /436 I 0.63
Month [TSERQ0E (2 UGS S dag [ L A ek [ 239
WVOMT NS 9704 U720 U oU U0z o zu a4 z1I— [UAUI[— e
2 1BFoUkd S [0 STy | TTY TERLT NG Oh o=KamPl 8 5640 al %4 2.33
Months | 18J-i0.81€F [T Or T Ip3f| Tabl ey, 11§38 bel 0we | Tabl eo. 468 Co 3o 5.25
Total ITnpurities ot o Potency CBD CBN D8- THC I ncrease
3 194-%% 1% %[+% 9136 0.33 1.70 0.49 9.53 5.80
Months | 13J-ii 0.01% 89.30 0.42 1.24 0.48 11.99 8.89
[0381] The results of stability testing of Example 13J-i-ii at 55 °C are set forth
in Table 154 below.
Table 154
. . Total Impurities
Ascorbslg-opélmltate Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | |135-10.1% 100.00 0.01 0.54 0.52 3.73
13J-ii 0.01% 100.00 0.02 0.50 0.51 3.10
1 13J-1 0.1% 99,29 0.04 0.71 0.51 4.30 0.57
Week | 13J-ii 0.01% 99.17 0.05 0.62 0.49 4.59 1.49
2 13J-1 0.1% 98.19 0.01 0.88 0.53 4.69 0.96
Weeks | 13J-ii 0.01% 97.17 0.01 0.73 0.51 6.60 3.50

[0382]

Example 13K: Dronabinol Solution in Sesame Qil Sourced

from Croda — Vials

In Example 13K, dronabinol formulations 13K-i, and 13K-ii were

prepared in accordance with Examples 13-viii and 13-vii, respectively using

sesame oil sourced from Croda. Formulation 13K-i contained 0.1% L-ascorbic

acid-6-palmitate and formulation 13K-ii contained 0.1% L-ascorbic acid-6-

palmitate. The dronabinol formulations were then used to fill amber glass vials.
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Zero 100.00 0.02 0.44 0.55 3.99 1 Month 95.26 0.19
0.70 0.52 6.70 2.71 2 Months 97.65 0.30 0.93 0.53
w®208/08169¢ 3 Months 95.26 0.34 1.18 0.54 11. 18CTUID05/614375
Months 91.99 0.03 1.69 0.51 12.51 8.3-2- 155 WD
2006/ 063109 PCT/ US2005/ 044375 [ 0402] The resul ts of
st i formylatiensoyithen 1B viglsayast @ltﬂwe&i@d@%ﬂ@eﬁ?fgats?ét %ffarr% h
' nandTG_abeﬁhQ; 69 -bebioM ad@BhR B Anéa sk relforTP4d 2 weeks.
Inmpurities ot o Potency CBD CBN D8-THC Increase 55 C
% % % % % +/u Zero 100.00 0.02 0.44 0.55 3.99 1 Wek
96 0.0 .1 : : o
1 B35 g e i e L S e B ot
Sofothiinihable 1Sekdes O | Sourced from Arista [0403] In
Exanpl e 14D, a dronabi nol control formulation was
prepared in accordance with Exanple 14A, using sesane
oi | sourced fromArista. T#¥e 188 onabinol fornulation

was then used to fill anmber glass vials, The

f-ormuat-on—wthtn—the—ytal-s—was—at-tatry tcﬁJtaFﬁlhpurities
Ascorbicipiimitrtet est @Al 25 Cedpr 3 argn® Mongdric 40-CTOT (L, ncrease

252C 3 and 6 mpnths ang at {55 & for| 1 apd 2|weeks. +%

[0404] The results of stability testing of Exanple 14D

7ero | 1BG1025 CTar e 19eeo [f or t h 0i0h [ Tabl 48170 belogt Tabl 285170
1®om.104 | Tot a1I00-1)0rﬂpur 10028 Contf8| O Potdéhcy CBD4-61BN
DR- THC | ncrease 25 % % % % % +%_Zero 100.00_0.05 44
3 IK-g% 08 3 Rh¥iihs 8808711 54 BO77 g 58514 79 1877y g 192
Months | 135-iiQ.01% L4 4 954 129 ce 07930 nn A DS8H A4 A 8-5%\,. 2.28
VOoOTIC 1TSS [u DM Al . J L. U4 U. JU 4 R - LJI. 1L LU’-I-UJJ Tl
6 el STof —Stahn Tty testing ofgfxamrt g4 at % C am
Months | 1K-F0.518¢ | T OT Uld4 117 0.26 0.61 0.58 9.40 5.09

[0384] The results of stability testing of Example 13K-i-ii at 40 °C are set
forth in Table 156 below.

Table 156
Ascorbic-palmitat Total Impurities
seor ig'fém‘ ate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13K-i 0.1% 100.00 0.03 0.48 0.56 3.85

e 13K-11 0.01% 100.00 0.02 0.56 0.60 431
1 13K-1 0.1% 96.31 0.11 0.66 0.55 5.79 1.94
Month | 13K-ii 0.01% 95.48 0.14 0.50 0.54 7.66 3.35
2 13K-i 0.1% 89.91 0.17 0.96 0.57 9.18 5.33
Months | 13K-ii 0.01% 86.82 0.22 0.62 0.58 12.53 8.22
3 13K-i 0.1% 86.06 0.73 1.57 0.56 14.00 10.15
Months | 13K-ii 0.01% 82.08 0.19 0.97 0.53 17.65 13.34

[0385] The results of stability testing of Example 13K-i-ii at 55 °C are set
forth in Table 157 below.
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WEBN6B&10HC | ncr ease

Table 171 bel ow. 156 WO 2006/ 063109 PCT/ US2005/ 044375
I mpurities 40 C Potency CBD

Tabl e 171 Contr ol

Tot al

Zero 100.00 0.05 0.44 0.8O0r/4s18s5/d44375

Month 90.04 1.23 0.69 0.51 12.10 8.02 2 Mnths 81.90
2.27 1.27 0.50 20.62 16.54 3 NMonths 65.52 2.75 2.43

0.59 31.20 27.12 6 Month%2Beol8h 2> 28 7. 78 0.85 60. 00
55.92 [0406] The results of stability testing of

Ascorbic%)s%{g%el i

14D at

55 /2 PGewt I Ol

TeRa|

5 C are 9

N _D8- THC ¥ncrease % 94 %

set forth in Tabl

% % +9,

nMpWBNt i es BBTRE Pot enc
Zebo 1000

e 17ktbabwines

CBD Increase
+%

Week 88

a)

64

Zero

0 44 0

LA =AY

1

90 0. 19

60 ')@4181

64
O

0
=
14 91

O

. Jr

5
0.
A%
1

L

1 lo?lc
1%
Ul

9.
0.02 .

'EAYAY4 Lo L1 Z 9.

| 3 A=
EAGITP, § [T E.
f

1
Ul

Qe
SUT UL

Ulr 17117 3E5dllEe

Sourced from

Week

15010,
TSP, 1

Exanplgo f4E, aogyonabi ngh

contreg4 | 2.99

15T BTohoAt WA s

pr eparnad

In

ac.6or dance.sm

th Exampl e 10.97

148, usi

ng sesane oil sourced from Croda.

The

Weeks

16k-omabi nol

ati of.ohas t hehoused t @-56]

Ll an®bét 7.67

fGLW%
13-26.81 %]

al s. 230l f or mOllAL i on

GVE

hi n _t W&oy

ial s Sid% 63.47

initially tested,
nont hs;

then tested at 25 C for
4k A plk O3L: DroAabidobSlufornimSesiin€0il Seurded C f or

3 and 6

1 and 2 weeks.

[ 0408]
of Exanple 14E at 25

lity testing

The results, of stabi
d—gﬂe‘ﬂgﬁi—'fjﬂ&nr 2 in Table 173

bel ow. 157 WO 2006/ 063109 PCT/ US2005/ 044375 Table 173
Tm[(%'%i Py iE;(alm?ﬁcle 13L, dronabinol formulations 13L-i, and 13L-ii were

prepared in accordance with Examples 13-viii and 13-vii, respectively using

sesame oil sourced from Dipasa. Formulation 13L-i contained 0.1% L-ascorbic

acid-6-palmitate and formulation 13L-ii contained 0.1% L-ascorbic acid-6-

palmitate. The dronabinol formulations were then used to fill amber glass vials.

The formulations within the vials were initially tested, then tested at 25 °C for 3

and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0387]

forth in Table 158 below.

The results of stability testing of Example 13L-i-ii at 25 °C are set

Table 158
. . Total Impurities
Ascorbzlcs:-opélmltate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13L-10.1% 100.00 0.01 0.54 0.58 3.99

13L-ii 0.01% 100.00 0.03 0.53 0.54 3.81
3 13L-i 0.1% 95.76 0.11 0.75 0.53 5.08 1.09
Months | 13L-ii 0.01% 96.06 0.22 0.72 0.59 6.81 3.00
6 13L-i 0.1% 98.96 0.13 1.04 0.54 6.12 2.13
Months | 13L-ii 0.01% 96.94 0.19 0.96 053 | 8.82 5.01
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Contr ol
+%

25 C Potency CBD CBN D8- THC | ncrease
Zero 100.00 0.03 0.77 0.81 5.53 3 Months 85.10

% % % %

WQ206/06510b 0.58 18.41 12.88 6 Minths 69. 68 3. B8I/isHh85/044375

0. 60 30.45 24.92

of Exa
17403881 owIhe 55

testin

t 40

Potr&fcy TEBD 168bEI&8- THC | ncrease

100.00 0.03 0.77

0.81 5.53 |

are s

HEStiDe O%EF%{PPIF

[ 04091 The results of stability

1B o i

e ' G ©
Zero

% % % % +%
Month 84.66 1.64 0.69

0.56 15.97 10.44 2 Months 75.78 2.82 1.17 0.58 25.65

20.12 3 Months 59.02 3. 5Bakle889 0. 56 36.06 30.53 6

Mont hs 23.92 2.88 7.00 0.89 65.24 59.71 [04101 The

[ s
resurit>s

£
Ul

stabi

. : Hty—testing of Exanpte H4E atTtediuriies
Ascorbicaoppléutg@t f ablehtyi N Tebbe 175dpel ow. Debhe 175 TONTTPI Increase
TGtal | npurediesl o t% Potency. CBO CBN%D8- THC kncr ease +%
55 % % % % % +% Zero 100.00 0.03 0.77 0.81 5.53 1
Zero 1Yeekl781,35 QL02® 0, 69 (058 21, 10545 57 O58\eks [233%
130-4§.006 31 0 B0 70 IA317 1585380 20064863109 381
PCTIUS2005/ 044375  Exappl-e—14-—Control—broenrabinel
1 13570.4% T~ " 9871 008 - = 07T 05T 430 ] 0.51
Month | 1T 0.01% | . L 9657 = o 01570 “=Hoyq I P HESAT, LYV ee7 T T 3.16
Exanpte 4 —a dronabrmnot —contror fornmutratTom was
2 IBLEPBE €0 T T_oglegor danggo WM T EX@TPI € 14§37 [USi NgesEFane  2.10
Months [ 181L-li 060841 Ce€d Tor.ggn) D1 pasas | The 1.14 0.57 10.09 6.28
3 13L-1 0.1% §9.30 0.44 2.01 0.53 11.38 7.39
Months | 13L-ii 0.01% 87.48 0.13 1.77 0.53 15.25 11.44
[0389]  The results of stability testing of Example 13L-i-ii at 55 °C are set
forth in Table 160 below.
Table 160
. ] Total Impurities
Ascorbslg-opglmltate Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 13L-i 0.1% 100.00 0.01 0.54 0.58 3.99
13L-ii 0.01% 100.00 0.03 0.53 0.54 3.81
1 13L-i 0.1% 96.37 0.05 0.92 0.58 5.31 1.32
Week 13L-ii 0.01% 99.37 0.06 0.67 0.61 5.70 1.89
2 13L-1 0.1% 93.81 0.01 1.45 0.52 8.07 4.08
Weeks | 13L-ii 0.01% 93.68 0.01 1.04 0.50 8.40 4.59
[0390] As shown from the results above, the addition of lecithin or L-ascorbic

acid-6-palmitate to the dronabinol formulations helps stabilize the formulations.

The higher the concentration of anti-oxidants, the better the stability of dronabinol

formulations. Irrespective of the source of sesame oil used, lecithin is better at

stabilizing dronabinol than L-ascorbic acid. Both anti-oxidants however help in

maintaining dronabinol stability.

151




dr onabi nol
gl ass vi al s.
wo b®sotrast ed at 25 C for

fornul ati on was then used to fill
The formul ati on

anber

within the vials was
3 and 6 nont hs;

40 C poO1/US20052044375

3 and 6 nonths and at 55 C for

1 and 2 meeks

104121

The resulés of lstabl I|ty t

C are
Tot al

Irrpurl ties 25 GrEp‘{bﬂmyorgﬁﬂ)d@\l IC THC Increase
% % % % % +% 00. 00 0.02 0.44

sting of Exa l e t 25

Zero 1 0.55 3.94 3 Mont hs

99 26 0.18 0.70 0.53 6.04 2.05 6 Mounths 95.28 0.38
0. 9¢599; 58 I@Vl@@ oF t&@tabil%&%}o&ggf of ReiHih §hc9\fn ift iRRibbid ¥

testin
17'¢X4’5@?

e 14F at are set forth in Table

of
wmmﬁ nE/ I1A7F Tortkgr stugigs weteipsfornggrie pyaluageghe

105 fgg’Uf Bl rich Mer088%n oﬁ&g‘radar?]{% ﬁfic%’ g‘g%@éﬁl mb&ERe and

0.02 0.44 0.55 3.99

23 0.81

0. Biyrigticaridto Hgonabinpiorrglat®ss 3storgd aiglifferent temp2ata®. 16

oronirirg g gt befoditufnelc 0,21 g5 T oanay The

results of stability testing of Exarrple 14F at 55 C

are set

PCT/ US20657 042 :
55 C T Potency CBD CBN D&ro‘ﬁiAH@‘tal ncrease

[0391]

%%%%+%
Zero 100.00 0.02 0.44 0.55 3.99 1 Wek 96.16 0.05 0.76
0.58 7.13 3.14

In Example 14A, a dronabinol control formulation was prepared in

accordance with Example 1, using sesame oil sourced from Arista. The

dronabinol formulation was then used to fill hard gelatin capsules in accordance

with Example 2. The formulation within the capsules was initially tested, then
tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for

1 and 2 weeks.

[0392]

The results of stability testing of Example 14A at 25 °C are set forth in

Table 161 below.

Table 161
Control Total Impurities
25 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ [ 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
3 Months | | 94.51 | 0.66 | 0.89 | 0.56 | 11.03 | 6.95
6 Months | | 93.26 | 0.72 | 0.98 | 0.53 | 11.41 | 7.33
[0393] The results of stability testing of Example 14A at 40 °C are set forth in

Table 162 below.
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2 Weeks 92.72 0.12 1.25 0.55 11.12 7.13 Exanple 14G
Dronabi nol Solution in Sesane Q| Sourced from Arista
wowdobioéxaed t hin and Di fferent Degradants Added POB@SH03/044375
Exanple 14Gi - iii, dronabinol fornulations were
prepared in accordance wth Exanple 14A, using sesane
oi| sourced fromArista, Wablt182259% |ecithin added.
Forrmul a 14G i al so contained 0.2% gl ycerin; formula
chif'g' i dlso confained 0.[1% nyrisfic acid;| andTdmmpufits

iii |cofeatyned 1086 noi st@Ne pr &BdHEd |i n Increase
accardance Weth Fxanfle Tife dronabt®nol if or il ationst%

____V\er_e_t_hﬁn used
Zero__akcordadce—w LA
| 1 Month EP? CQE%U|§S§@§}

€for—3anmd—6 nonths,— 40— Cfor 1,23 and 6 nonths
2Months aNd_at 95 T T@lfig I and @soeeks. 1pPFI6]  Thss [F esul fiss pf 7.20
stabiTity testing of Exanple 14G -i - 111 at 25 C are
3Months set  forfth i rp4%abl e 17®7Hel ow. 1360 WO 2056/ 06311095 | 8.17

PCT/ US2005/ 044375 Table 179 Total lnpurities
6Months | lacit hid 8 25%hot ency?%ED (‘Rl\llﬁﬁz THC | %% lease 145%] ¢ o4 10.56

o gL 8l o oA 85 5 8-G85

a0|mb1}.1153%1394¢,(}| ii Misture 100.00 0.09 0.46 0.54 3.69
100% 140-1 dycerin 100.41 0.01 0.70 0.52 5.18 1.42
0.2%3 M14Gii Mristic 100.81 0.01 0.73 0.51 5.27
1.50 acid 0. 1% 14G-iii Nmbktléde 100.93 0.01 0.71
0.54 5.18 1.49 100% 14Gi dycerin 98.62 0.01 0.83

o Ot. ?9 545169 0.2% Total Impurities
505’13(‘:’ Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
1 Week | | 88.90 | 0.19 | 0.61 | 0.55 | 14.72 | 10.64
2 Weeks | | 71.45 | 2.67 | 1.54 | 0.60 | 27.11 | 23.03

Example 14B: Control Dronabinol Selution in Sesame

Qil Sourced from Croda

[0395] In Example 14B, a dronabinol control formulation was prepared in
accordance with Example 1, using sesame oil sourced from Croda. The
dronabinol formulation was then used to fill hard gelatin capsules in accordance
with Example 2. The formulation within the capsules was initially tested, then
tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for

1 and 2 weeks.

[0396] The results of stability testing of Example 14B at 25 °C are set forth in
Table 164 below.
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6 M14Gii
acid 0.

Myristic 98.34 0.01 0.99 0.53 5.59 1.82
1% 14Giii Misture 99.01 0.01 0.85 0.51 5.64

WA 26/063100% [ 0417] The results of stability testT/08200$/044375

Exanple 14G -i - iii at 40 C are set forth in Table
180 bel ow. 161 WD 2006/ 063109 PCT/ US2005/ 044375 Tabl e
180 Lecithin 8.25% Total Inpurities 40 C Potency CBD
CBN D8- THC I ncrease 14G Takleyi6€rin 100. 00 0.09 0. 46

0.56 3.76 0.2% Zero 14Gii Mristic 100.00 0.10 0.47
0.56 3.77 acid01%14Giii Miisture 100.00 0. 09 Q.46
cofroP4 3.69  100% 4G i ycerin 95 9% (27 080T ¢! Kppurities
253c47 1. "1 P°§“°2’% 1 I\/Fﬁgl(}li i st @,, 0.04, 0. 7D IHCL;?SG
953 5-86-2/H3aei 19644+ oSt ur-e—96- 38002
7 E}|. ?f 9 é 53 r@ﬁ.O(H 69 EOQ,Q 014G b-7’H yCerigs199- 79 G589
112053639 2.63 0.2% 2 M1I4G1i Mristic 98.3
3Months O 0L L. 07 0. 5Z46] 43 2. 166 | aci doBz2 I % 14Giili i Moiest ire  6.98
98.42 0.02 1.10 0.48 6.57 2.88 100% 14Gi_dycerin
6 Months 97, 27 0J01 1.3835D. 54 7.163 3, 87079 20 3 WO14G i i13.64 8.11
Myristic 96.59 0.01 1,48 0.56 7.75 3.98 acid 0.1 %
[0397] The results of stability testing of Example 14B at 40 °C are set forth in
Table 165 below.
Table 165
Control Total Impurities
4%“,,%" Potency CBD CBN D§-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1 Month | | 87.89 | 1.22 | 0.67 | 0.53 | 12.01 | 6.48
2 Months | | 90.94 | 0.98 | 0.84 | 0.61 | 12.49 | 6.96
3 Months | | 87.61 | 0.95 | 1.00 | 0.62 | 13.45 | 7.92
6 Months | [ 86.92 | 0.61 | 1.25 | 0.49 | 14.63 | 9.10
[0398] The results of stability testing of Example 14B at 40 °C are set forth in
Table 166 below.
Table 166
Control Total Impurities
s(gnorg Potency CBD CBN D§-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1 Week | | 81.35 | 0.26 | 0.69 | 0.58 | 21.10 | 15.57
2 Weeks | | 65.26 | 3.41 | 1.31 | 0.66 | 29.70 | 24.17
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14Giii
d ycerin

Moi sture 96.72 0.01 1,43 0.53 8.06 4.37 100%
0.2%93.62 0,01 2,55 0.50 9.52 5.76 0.2%6

WORMEA63109 Myri stic 93.81 0.02 2.41 0.52 9. 76 5p@RUSAOH/044375

0.1 %14Giii Misture 94.06 0.01 2.56 0.51 10.08 6. 39
100% [ 0418] The results of st abi I|ty testl ng of
Exanpl e 1Examplel14 1d] bipgl Sol 3Ty
181 bel ow. 162 WD 200@6@@3&@%@3 !,;4,'32005/ 044375 Tabl e
181 Lecithin 8.25% Tofa npuritres 55 C Potency CBD
CBN D8- THC I ncrease 14Gi dycerin 100.00 0.09 0. 46
g(f”%} 76 Ega%plg%@ a]dg(ﬁlaﬂ)inomn'tr%f fofmutdn Qs (P)rébgreg 1147

0.1% 14G 111 MNoisture 100.00
. aaporzi.ae@ witlDBRenplGl j usigR yesemi ml@o@%dg“mrrmmsa)ﬂl@ 97

i ehmffioh sy bRy TRl el elptufls e orihs
. Wa&h Ex7@pkt. 28 he .fm%ulanﬁm%thmah¢ camycserfasmmﬁﬂlmst@d @ien

e Gl A e P

|Stu

OCOFrPOOOOO0OO0O

[0400]

8.18hd Omeksl. 17 0.55 5.98 2. 29

The results of stability testing of Example 14C at 25 °C are set forth in
Table 167 below.

Table 167
Control Total Impurities
25 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
3 Months | | 99.70 | 0.12 | 0.61 | 0.56 | 6.46 | 2.47
6 Months | | 97.64 | 0.23 | 0.80 | 0.52 | 8.20 | 421
[0401] The results of stability testing of Example 14C at 40 °C are set forth in
Table 168 below.
Table 168
Control Total Impurities
40 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | [ 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
1 Month | | 95.26 | 0.19 | 0.70 | 0.52 | 6.70 | 2.71
2 Months | | 97.65 | 030 | 0.93 | 0.53 | 9.63 | 5.64
3 Months | [ 95.26 | 034 | 1.18 | 0.54 | 11.18 | 7.19
6 Months | | 91.99 | 0.03 | 1.69 | 0.51 | 12.51 | 8.52
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100% Exanpl e 14H. Dronabi nol Solution in Sesame Q|

Sourced fromCroda with Lecithin and Different
whemsackand s Added [0419] In Exanple 14H i - iiPGT/US2005/044375

dronabi nol fornul ations were prepared in accordance

W :[ﬂ4@gg%h%|résglﬁ§ ﬂfl% bg%azetsn? ”Erg%ﬂpgf‘e Zﬁ ?95 (égre set fgrﬁ? in

contzdiendd bOlorY gl ycerin; forrmula 141-1-ii aI SO

contained 0.1%nyristic acid; and forrmula 14Hiii

cont ai ned 100% noi sture prepared in accordance with
Exanpl e 6. The dronabi nol TablehéPat i ons were then used

to fill hard geI atin capsules in accordance with
fxdrrpl e 2 The formoiatigns —w thim the capSul &5 WekEies
(;(%'m tiallly tstyed] thep testechnat 25p8thHor [3and 6 | Inorease

t hs; 40%: for 1, %2, 3 and6 npnth% and at %5 Cifor+%

1 and 2 weeks. [0420] The results of stability testing
Zero of ann"rll e 11900j - ||902r-1|t o5 @44)e set055lorth 399 |

1 Week

bl
AT
RN
2 Weeks P~
10U.

100. OO O

. . . . 0
2 0.47 0.58 3.43 acid 0.1% 14Hiii Moisture
100. 00 0. Bxa@pk/14D: TonproBDPronhdlind Sdition Bl Sesané OiD9. 26

0020670554991§ %%%3 MtéI.4H-|| Myristic

97.69 0.01 0.68 0.56 5 0. 1% 14H1iii

Moi sture 99.34 0.01 0.65 0.59 5.26 1.89 100% 14H-i

d y[ﬁ?(bl] 9[6 'Egcampleol%fDOa grone%mo?c tro?formu%tlon wgs/prepared in
accordance with Example 14A, using sesame oil sourced from Arista. The
dronabinol formulation was then used to fill amber glass vials. The formulation

within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0404] The results of stability testing of Example 14D at 25 °C are set forth in

Table 170 below.
Table 170
Total Impurities
Cz"snffgl Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
3 Months | | 88.57 | 1.54 | 0.77 | 0.52 | 14.79 | 10.71
6 Months | | 71.21 | 2.95 | 1.62 | 0.56 | 27.29 | 23.21

[0405]  The results of stability testing of Example 14D at 40 °C are set forth in
Table 171 below.
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6 M14H-ii
acid 0.1%

Myristic 96.04 0.02 0.86 0.62 6.15 2.72
14Hii1 Moisture 92.84 0.06 1.10 0.59 8.45

WG208/063100% [ 0421] The results of stability testT/08200$/044375

Exanpl e 14H -i
183 bel ow. 164 WO 2006/ 063149

at 40 C are set forth in Table
f _ / US2005/ 044375 Tabl

183 Lecithin 8.25% Tot al Irrpu?l ies 40 C Potency CBD

CBN D8-T

Incregse % % +% 1411-i dycerin 100.00

e

cbh®b5 0. 47

400. 00 O

0.
0 ﬁot@'x

100

52 0. 2%

56 3. M/ i ot jTotal Impur

ities

Zero 141-1-ij
Nd q. 19%;

1fit11

[
[4VA A’i

a7 3

>

0.583. 4

()

5

Increase
+%

A Ao 4
VOT STUT T

fa
ITUU. U

n
U U,

(oMY
b —

A
=3
o
Z

Zero  GJYCETTN

93G5

N
U
2897

1
7U LT
o 4.
14

T14H-T1

rrstic

U

b

U1 o0 H

I Ms T
. oU

1
L 0 I
03 2. 37 _acrd

1Month 0.]/1% T14H |

11 Muadture 893 84 0. 0bsol. 30 0.05P[ 8. 58151041

8.02

100% 14H-i

Gycerin 0.2%94.03 0.02 1.32 0.55 9.04

2Months 5|52 2 M

16.54

5 70

acid Q

1418190 Myrij ge7t 95. 1®70. 03 1.04B[ 0. 55206213

3 Months

1 %61411-iii Mdisture 9278 0. 06 1.62
N H A

q 2712

P2 9 ' ' 9he 0 84201 @
0 O-

02
» U

[~

oY
6 Months V|

37
r f% 62 0N

i:(‘)
5T 7760007

55.92

1.
[0406]

3
D

The results of stability testing of Example 14D at 55 °C are set forth in

Table 172 below.

Table 172
Control Total Impurities
5500 Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
1 Week | | 88.90 | 0.19 | 0.61 | 0.55 | 14.72 | 10.64
2 Weeks | | 71.45 | 2.67 | 1.54 | 0.60 | 27.11 | 23.03
Example 14E: Control Dronabinol Solution in Sesame Oil
Sourced from Croda
[0407]  In Example 14E, a dronabinol control formulation was prepared in

accordance with Example 14B, using sesame oil sourced from Croda. The
dronabinol formulation was then used to fill amber glass vials. The formulation
within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0408]  The results of stability testing of Example 14E at 25 °C are set forth in
Table 173 below.

157




acid 0.1% 1411-iii
7.30 100% 14Hi
w®2000/060302% 6 M 14H i i

12.34 8.91 acid 0.1% 1411-iii

Moi sture 91.73 0.01 1.96 0.61 10.67

d ycerin 88.53 0.01 2.81 0.56 12.62
Myristic 88.78 0.03 2. 8BCOUSH5/044375
Moi sture 88.61 0.02

3.08 0.55 12.90 9.53 100%][0422] The results of

stability testing of ExampP®ledZd -i - i

at 55 C are

set forth in Table 184 below 165 WD 2006/ 063109

coPCITUS2005/ 044375 Tabl e [184 Lecift hi n 8. 25% ToTel Impuritics

KsloppuUri tileso8ByC pot ERRy CBD®BBN D08- PMTHE ng

rease % Ydmgease

% +% 14H-i “d ycerin®100100 & 05

@ ¢

81 0,63 8.22 4. 79

Zer o 14K M istie100-00-0-02 047 0-58 ¢l
Zero 104 1/|L|_| H 16 [:4- e ‘U'I rL faYa ndﬁ»t'ur\ A7 8'[’:;" 5rsgjlt’gnn/
O L7000 T 1 1 \ STUrc 10U, U0 U, Ul U. &7 U. O [ ITUU70
3 Months A y 03 A § g4P] LI 1288
1

WIZHT1

6Months U. 1% 14111 o8 fture $;E.[62 0. D8 P. 33 00.d4 9. 64065 P27 24.92

100/ u 1411-i

dycerin 88.34 0.01 3.63 0.61 12.60 9.08

0. 20408] W Thd rekuitd of ubilB testingDf EXarfiplo 4R 28R € £4d set Gorlibin

7.13 id 0. 1%
Table 174 below.

Table 174
Control Total Impurities
40 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1 Month | | 84.66 | 1.64 | 0.69 | 0.56 | 15.97 | 10.44
2 Months | | 75.78 | 2.82 | 1.17 | 0.58 | 25.65 | 20.12
3 Months | | 59.02 | 3.54 | 1.89 | 0.56 | 36.06 | 30.53
6 Months | | 23.92 | 2.88 | 7.00 | 0.89 | 65.24 | 59.71
[0410]  The results of stability testing of Example 14E at 55 °C are set forth in
Table 175 below.
Table 175
Control Total Impurities
55 0C Potency CBD . CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1 Week | | 81.35 | 0.26 | 0.69 | 0.58 | 21.10 | 15.57
2 Weeks | | 65.26 | 3.41 | 1.31 | 0.66 | 29.70 | 24.17
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wEos06exdod rom Di pasa with

14Hiii Moisture 79.64 0.06 5.89 0.69 18.07 14.70
100% Exanpl e 141: Dronabinol Solution in Sesane Q|

Deer adants Added [0423] In Exanple 141-i - iii,
dr onabi noI forrrul atl ons vvere prepared [ n accor dance
with Exa ample MF; I Dron ol : )

Wi th 825% | eci t hin ggg%gdfrgg{mégalm-l also
cont ai ned 0.2% gl ycerin or mul a -ii also
contained 0.1%nyristic acid; and forrmula 141 -iii

C oiﬁﬁ;l]ged nlﬁgaﬁa;g@w lard?onalﬂﬁa%ﬁ@@l thitmAG A Pfeﬁar% foh

onabi nol fornulations were used
t 0 acqordanmw@ Bedmnle hAG aping basame pil sewrenddeane Bipasa: Whe

&' rH]ﬁat{ Br\%%ltl%}n LE¥3%0 i Wamglgglaﬁ%la@sa%\é |f&‘§1uY§ﬁ6§

|n| P ? 8 en testecf for

m) N\tl'hﬁ’l; the m@ls@afs thren Tested at 25 Whbr 8 and Amkenths i 4t f055 23 fand
nd Kk 0 results of stability

te PN soaP E)ésso}#oi Ale?e%lll at 25 C are set forth

in Tabl e 185 bel ow. 166 WD 2006/ 063109

| OHtaT§ ed g Pare by enhe caRRublel+F o B B oy,

%%tkl%ﬁ&éélow d ycerin 100.00 0.07 0.45 0.52 3.73 0.2%

Lecithin and D ff ersrit/us2005/044375

Zero 141-ii Mristic 100.00 0.07 0.44 0.55 3.66 acid
0.1% 141-iii Moisture 100.00 0.09 0.43 0.54 3.66 100%
141 -i dycerin 0.2% 100. 4%abled760. 68 0.52 5.38 1.65 3
M 141 -ii Mristic 10136 0.01 0.71 0.50 5.16 1.50 acid
0 1%14I-i ii Misture 100 .05 0.02 0.68 n_':1_ R'%Ra-gg;n 50
0, - ot purltles
CZOSJZ%O/O 141}- Potenégfcerl ncgg' 5% OC%%I 0. 74D9-Tﬁ8 —99 Increase
% +%
Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
3 Months | | 99.26 | 0.18 | 0.70 | 0.53 | 6.04 | 2.05
6 Months | | 95.28 | 0.38 | 0.94 | 0.58 | 9.05 | 5.06
[0413]  The results of stability testing of Example 14F at 40 °C are set forth in
Table 177 below.
Table 177
! Total Impurities
C;l%n:t,rg Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
1 Month | | 95.74 | 0.23 | 0.81 | 0.51 | 7.12 | 3.13
2 Months | | 95.31 | 0.38 | 1.15 | 0.52 | 10.16 | 6.17
3 Months | [ 90.52 | 039 | 1.76 | 0.53 | 14.04 | 10.05
6 Months | l 76.78 | 0.65 | 3.53 | 0.54 | 25.94 | 21.95

[0414] The results of stability testing of Example 14F at 55 °C are set forth in
Table 178 below.
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0.2% 6 M 14l -ii
acid 0.

2.60

Myristic 99.58 0.04 0.84 0.57 6.26
1% 141 -iii

Moi sture 97.88 0.04 0.78 0.49

w®2006/0&100 100% [ 0425] The results of stabilipgr/us2005/044375

testing

of Exanple 141 -i - iii at 40 C are set f

in Table 186 bel ow. 167 WO 2006/ 063109
PCTI US2005/ 044375 Tabl e 186 Lecithin 8.25% Tot al

orth

Impurities 40 C Potency CBableBM D8- THC | ncrease +%
141-i Glycerl n 100.00 0.07 0.45 0.52 3.73 0.2% Zero
=i+ yl —st+c 100000707 04471055 3766 aCfﬂ]ﬂp&%S
Comrgll - i i i | Miioggheyt § 1060 Q. 0LpR. 43 Op#@S. 66 TO0%] Increase
»{91-i dycerin 96.964+0.03 0.93 0./52 3611 1.38%0.2% 1+%
M141-11 Myristic 96.62 0.03 0.74 0.51 5.04 1.38 acid
Zero 0. 1% 141-iiilopilsture 096J07 0. O# 10 77 (560 5 3839 72
100% 141-i dvcerin 99.17 001 Q.98 0.50 6. 07 2 34
[Week (20514l ii WpWilstic POuly o9 BHlp 02 £384 o 4978 lag 314
2—0—aee—0 04— I‘biStU"" 98353981 G047
2Weeks " oo T ST 02 ] 15 7o O OosYe o ML ™' 713
11-3-45—100% 41" G ycerinm 9674001 138 053
7.94 4.21

Example 14G: Dronabinol Solution in Sesame Oil Sourced from Arista with

Lecithin and Different Degradants Added

[0415]

accordance with Example 14A, using sesame oil sourced from Arista, with 8.25%

In Example 14G-i - iii, dronabinol formulations were prepared in

lecithin added. Formula 14G-i also contained 0.2% glycerin; formula 14G-ii also
contained 0.1% myristic acid; and formula 14G-iii contained 100% moisture
prepared in accordance with Example 6. The dronabinol formulations were then
used to fill hard gelatin capsules in accordance with Example 2. The formulations
within the capsules were initially tested, then tested at 25 °C for 3 and 6 months;

40 °C for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0416]
forth in Table 179 below.

The results of stability testing of Example 14G —i - iii at 25 °C are set
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0.2% 3 M 141-ii Mristic 97.77 0.01 1.46 0.53 8.06

4.40 acid 0.1%141-iii Misture 95.61 0.01 1.45 0.52
wW@®@208/063162 100% 141-i dycerin 93.05 0.02 2, 48cDU8H05/044375

10.83 7.10 0.2% 6 M 141-ii Mristic 94.10 0.01 2.81

0.52 10.92 7.26 acid 0.1 %141-iii Misture 92.47
0.01 2.64 0.51 11.36 7.70 100% [0426] The results of
stability testing of Exanph®el?d -i - iii at 55 C are

set forth in Table 187 below 168 WD 2006/ 063109
PCTI US2005/ 044375 Table 187 Total lnpurities

Lecith@6sbi N 8. 25% Fot ency CBD CBN D8-TID—IC (gcrsaseu‘i@w“_%———
K86 % % 0 d’°‘fj‘°é5 1485 d ycequNn 100" ’ﬁ, 07 0,45 O 55“’_{;&“
3—F3—0—2% Zcoi"O H—++—Myr+t+st+c—166-06 07044655

2 ]ggcerlﬁlbl 01844 =1T1 hWorsture 100. 0007090431054
5 100%1 04| A ycdPn 95. 1240, 01 0.998|0. 56 3788
14é~ul@nst{a 2% 1 Ti41 - l\{ﬁ I stic ?79 31 O. %% 0.94 8 758
Z ) : 0 7
ero acid 0.7O 5. 36 a1(30I0001%1|-III R&T st ur e 67 0 01 1084
1giinpisge 02| 1. B6oo [L00% dAs{i G ycesfn 95.656 0. 01 1685
0% 1 (o] 1L A AD
U JL U, 1L J o, 94
14G-i Glycerin 5.18 1.42
0% 100.41 0.01 0.70 0.52 . .
3M | 14G-i Myristic 100.81 0.01 0.73 0.51 527 1.50
acid 0.1%
14G-iii Moisture
- 100.93 0.01 0.71 0.54 5.18 1.49
14G"l Glycerin 5 4 1 69
029 98.62 0.01 0.83 0.49 45 )
6M | 0% 98.34 0.01 0.99 0.53 .
}gg’/‘“ Moisture 99.01 0.01 0.85 0.51 5.64 1.95

[0417] The results of stability testing of Example 14G —i - iii at 40 °C are set
forth in Table 180 below.
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0.2% 2 W14l-ii

3.16

Sesane O |

acid 0.

Myristic 98.94 0.02 1.58 0.54 6.82
Moi sture 96.48 0.02 1.30 0.55

1% 141 -iii
w®284/0&168 100% Exanpl e 14J:
Sourced from Arista with

Dr onabi nol

Lecit

hi n and

Sol ut POTIUS2005/044375

Di fferent Depradants Added g0427] In Exanple 14J3-i -
iii, dronabinol formulatidA8leddPe prepared in
accordance with Exanple 14Gi -iii, respectively. The
Lecidl @N@bi noll formul ations |were then used tq_fil lo@pedtics
@l-ass’ vi al stoweiive| f of BRIl at|i or@BNai t hi R#THE i al s werp Increase
initiallylite$ted th®n tested®at P5 CPfor 13 adkl 6 +%
months: 40 C for 123 and6—npnths—andat—55-G+fe
g,g‘@;SHae“z week®00f D428] 0Tle resub#s| of st@wsi|lity Basting
z el NErRPT § 1A =1 = 1171 gt 25 Care set _flortir in
o | ihahte 188 |bel®BW | 169 WB2006/ 083109 PCT¥9$2005/ 644375
14Gabioant 88 |Le nfn 8 9%|Tot al Lppuriti 25 C Rg4 ency
. i 4 . 29
100°RD _CBN m-Tﬁp‘B cr p;.f°3’5 14]-] Or§n/ppri n(%?'rn 000,00
0460563760 2% Zerg—143—ii+—Mrri-sti-e106-06-06,10
VG 85856 | 3. w891 pci d 0L0I% 14J- 080 Nbistmmj 100. 687 p. 09 171
v [T RS 3T 1009 143 GryTer T 101 25 003 07
20008 4.86(1. 88 D. 206 PM|143-71 0" Mri sti®3100. 598 p2 2.03
10003 0.8010.54°5l01 1. 321 100%140-i G ycerin 98°5
”..”1’2 0980545852090 2%
14G:1 Glycetin 99.79 0.02 1.12 0.53 6.39 2.63
0.2%
14G-ii Myristic
2M 2.
2id 0.1% 98.30 0.01 1.07 0.52 6.43 66
14G-iii Moisture 98.42 0.02 1.10 0.48 6.57 2.88
100%
14G-i Glycerin
02% 97.27 0.01 1.63 0.54 7.63 3.87
14G-ii Myristic
3M
2id 0.1% 96.59 0.01 1.48 0.56 7.75 3.98
ool Moisture 96.72 0.01 143 0.53 8.06 437
14G-i Glycerin
09% 93.62 0.01 2.55 0.50 9.52 5.76
14G-ii Myristic
6M
aid 0.1% 93.81 0.02 2.41 0.52 9.76 5.99
Lot Moisture 94.06 0.01 2.56 0.51 10.08 6.39

[0418]

forth in Table 181 below.

162

The results of stability testing of Example 14G —i - iii at 55 °C are set




6 M14J-ii

acid 0.1 % 141-iii

Myristic 98.45 0,02 1.08 0.54 6.09 2.32

Moi sture 99.38 0.02 0.98 0.55 5.90

W@2008/063100% [ 0429] The results of stability testT/08200$/044375

Exanpl e 147 -i

at 40 C are set

forth in Table

189 bel ow. 170 WD 2006/ 063109 PCT/ US2005/ 044375 Tabl e
189 Lecithin 8.25% Tot al 18)i es 40 C Potency CBD
CBN D8-THC I ncrease % % % +% 14J-i dycerin 100.00
Leci0958- 46 [0.56 3[76 0.2%] Zero 14J-ii Myristic Te@0mpBties
Q540 0. 47 |0PB®3.77 CBRCi d 0. 9BY 14J- iR&THNbI st ur e 100. Oprease
0.09 0. 4610 54 3169 1000 1472 Qlycer 17%0. 04 *%
QﬂnE’)EQO1£O N 20 1 M- 1A41_ 11 NMari cti ~ QL Q92
%yc ln J.JTIT LT UJI \ W e a4 . .IVI LT LI IVyI 1 Ol.l 93 J:J. U
o (y‘o §."95 (0. 50.08./52 1.7® | acid @61 % 14856 i MbixMure
1805 Bigishe 03 0. 92 0754 5. 1571,46  100% 14J-1[ G yCcerl
Zero | a@0.06 0.01 119400 53 604 2. 36 049|206 2 WCLUI-ii 77
IWnMssttqrec 97. 5% 0902 1. @@) 0.55 6,:35 2.58ysAci d 0.5%
A3-iii Miisturelog 420102 1 25 (0 57 6112 42 " 100%
%yuei’in 96—23—0021—+90-53F+84-02 02963
5@‘1%?% Nyri $tiP¢ 96. 52040, 02 2.090 |0. 53 B34 4. 47536 1.60
14G-ii Myristic
1w acid 0.1% 97.69 0.02 0.89 0.60 5.25 1.48
14G-iii Moistu
Toore e 99.09 0.02 0.78 0.72 4.86 1.17
(l)f‘z(f/;i Glycerin 96.94 0.01 1.57 0.55 6.73 2.97
14G-ii Myristic
2w acid 0.1% 97.68 0.01 1.41 0.55 6.68 2.91
14G-iii Moist:
100%‘,“ oisture 98.85 0.02 1.17 0.55 5.98 2.29

Example 14H: Dronabinol Solution in Sesame Oil Sourced from Croda with

[0419]

Lecithin and Different Degradants Added

In Example 14H-i - iii, dronabinol formulations were prepared in

accordance with Example 14B, using sesame oil sourced from Croda, with 8.25%

lecithin added. Formula 14H-i also contained 0.2% glycerin; formula 14H-ii also

contained 0.1% myristic acid; and formula 14H-iii contained 100% moisture

prepared in accordance with Example 6. The dronabinol formulations were then

used to fill hard gelatin capsules in accordance with Example 2. The formulations

within the capsules were initially tested, then tested at 25 °C for 3 and 6 months;
40 °C for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0420]

forth in Table 182 below.
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The results of stability testing of Example 14H —i - iii at 25 °C are set




acid 0.1%14J-iii Misture 96.49 0.01 1.81 0.54 7.88
4.19 100% 14J-i dycerin 90.81 0.10 3.54 0.59 14.45

WA 00060631020 2% 6 M 14J-ii Myristic 90.37 0.01 4.8Cr/051945/044375
13.89 10.12 acid 0.1% 14J-iii Moisture 91.84 0.05
3.69 0.58 14.82 11.13 100%}0430] The results of
stability testing of Exandkbled83 -i - iii at 55 C are
set forth in Table 190 below. 171 WD 2006/ 063109

PCHUS2005/044375—TFable190+teectthin—8-25% |u‘&,§{ll —
LecithimB@i t | es 55 C Pot gy OBD GRN DB- FriGyk ndrease e —

& ¥cerin 10000 0. 0940. 46 0.5 3.6 0y2% |Zer gy, 14J; A
Myr1stic 100.00 O0.1I0 0.47 0.56 3. 77 acid 0.1% 141-111
1B IGkaine 100 8§ D. 09 q,éle 0.54,3,69 100% Glycerlp
0.0% 2% 98. 10 004 5 26T R0 0 D%hl1w 1417

zero | VAHiFYgRYcC 97, £9 0§ 02 0.639 |0. 60 5425 1. 480ssdci d 034%
acifP1% i | Mpisturel 9909 0102 -0-78 072 486117 1H0%
ey | der 108006, 94 @1 1.5706755 6. 78574, 97 63296 2
WTI4J-11 Myristic 97.68 0.01 1.471 0.55 6.68 2.91 acid
é‘?&‘mm” 99.26 0.02 0.67 0.55 4.99 147
14H-ii Myristic

3M | 010 97.69 0.01 0.68 0.56 5.24 1.81
14H-iii Moisture
100%‘)“ 99.34 0.01 0.65 0.59 5.26 1.89
(1)421;1/;1 Glycerin 96.02 0.05 0.81 0.60 6.90 3.38
14H-ii Myristic

6M |0 96.04 0.02 0.86 0.62 6.15 2.72
14H-iii Moist
100%‘)“ oisture 92.84 0.06 1.10 0.59 8.45 5.08

[0421] The results of stability testing of Example 14H —i - iii at 40 °C are set
forth in Table 183 below.
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143-ii1i

wo e@so&ioda W th

Added [ 0431]

Sol uti on

in Sesane Q|

Sour

Moi sture 98.85 0.02 1.17 0.55 5.98 2.29 100%
Exanpl e 14K: Dr onabi nol

ced

Lecithin and Different Degr aecmis2005/044375

In Exanpl e 14K-i -
formul ati ons were prepared_in

dr onabi nol
accordance wi th Exanpl e

14Hi1 -iii, respectively. onabi nol formul ations
were then used to fill anber glass vials. The
Leci]i onrgrggjoatl ons wthin the vials were initially tTesti@gyrites

heh fest eldPetncpy C®Br 3| andB® nmontMsTHCA0| C for 1,| 2ncrease
3 and 6 nont¥s dand & 55/ C f8r 1land 2 wekks, %[ 0432]
Ihe resultsof stabitity testing—of-BExarpte—14K—i
W O%F™™25 |C asmooget  fobth in Tablle 1910be| ow 172 (WO

, ﬁé@@mgﬁtgf PETHS2005/ 041375 —Tatit e 19T teTithim

cro | 4 569 Total A ti es®9DB5 C PREdcy CBBSTBN D8-3Hid
1lmiﬁmeiasee00§y 0 % -1 dygerin 109, D0 0. 0p;.0. 47
109%56 3. 52 0 3 n'éa'prn 191‘%1_4 i Wr(?‘/égtg c 1nn‘_7rn 0. ng'r{ 47
0 SQ 3 42 acid 0. 104 14K 11 Mpictuura 100 OO0 O 01 A7
1 ~ W TS ACT O A i) J.I\.J LTI\ LI | . LAAYAl Tur o LUV, YU V. UL s o1
G537 | 10090514K-1 @yfEerin ©8.01 0.035D. 69 0860 2.89
L8 A laaS [0 2908 M 4K T T WTTSHiic 9905 P03 0,7

IM 1 0adki 4. 88 [1. 4595dci d 0%9% 14K-i 9% |wi st bre| 99. 788.Jo3 2%
1W%05 Q.60 6. 47 2105 0, 2% 6 MI4K-lii Mristic 958
908’11(\(\ EQ A 42 2 00 et d N 10z
1 H-;J yc.le.r-in\.l\.l T A\ 4 I UJU AaACT U \Y 'A% R
0.9% 94.03 0.02 132 0.55 9.04 5.52
14H-ii Myristic

2M
ooid 0.19% 95.18 0.03 1.43 0.55 9.13 5.70
oot Moisture 92.78 0.06 1.62 0.55 10.00 6.63
14H-i Glycerin
09% 93.16 0.01 1.69 0.60 10.45 6.93

3M | 14H- Myristic 90.68 0.02 1.82 0.58 10.16 6.73
acid 0.1%
Lot Moisture 91.73 0.01 1.96 0.61 10.67 7.30
14H-i Glycerin 88.53 0.01 2.81 0.56 12.62 9.10
0.2%

6M | i Myristic 88.78 0.03 2.89 0.56 12.34 8.91
acid 0.1%
14H-iii Moisture 88.61 0.02 3.08 0.55 12.90 9.53
100%

[0422]

The results of stability testing of Example 14H —i - iii at 55 °C are set
forth in Table 184 below.
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14K-iii Moisture 98.03 0.03 0.92 0.58 6.17 2.80 100%
[0433] The results of stability testing of Exanple 14K
WO 2006/063109 at 40 C are set forth in Table 192 belt/U8$2005/044375

173 WD 2006/ 063109 PCT/ US2005/ 044375 Table 192

Lecithin 8.25% Total Inpurities 40 C Potency CBD CBN
D8- THC | ncrease % 14K-i GV 184 100. 00 0.05 0.47 0.56
3.52 0.2% Zero 14K-ii Mristic 100.00 0.02 0.47 0.58

L ocdiA3s0,aCi d 0. 1% 14K-iii Nbisture 300.00 0.1 0.4 0pisides
35 100% gy |G y&rin 0. 98% 94, 9P%IH54 0. 83 0. 55 Inorease
5 16 1. 64| 1 R114K- i {” I\A/rgst"y 03171 & 03 0 _88%Q. 57 %
57 2 14 acid (‘.1%14!/\::: Moi-sture—95-21-0-04-0-85
0o ‘(’?y%”“so 2.1®.00100% 18 G ydblﬁl n 0.29%®7.03 6.1
14028y a®0 |7. 25 373~ 2 NMIAK-T MiTTstiT_95.80 002
Zero | 34864 0. 61 |7. 1998 |76 alfd o. 1%°fZK-| ii R sture @8 |71
100wl 7 0. 49 5147 3. 461 | 100%,14K-1 G yeerin 0..2%
‘%.M 0-05-1.83 056 974 622 "3IM14K-" IMyristic
Gdﬁ 0—03—2-0686-5+961+618—aatd 0.1%14Kiii
Oﬁ‘ 2P g4, 029002 1, 88 0. 59 2133 5. 9506100% 1865i 5.43
1w ;ﬁgﬁf“‘p 88.54 0.04 1.81 0.63 8.22 4.79
o i Moisture 87.62 0.06 2.33 0.64 9.64 6.27
(1)4;1;1/? Glycerin 88.34 0.01 3.63 0.61 12.60 9.08
2W ;:ilj'éill\d%yri“ic 89.17 0.02 2.82 0.61 10.56 7.13
1 ooori Moisture 79.64 0.06 5.89 0.69 18.07 14.70

Example 141: Dronabinol Solution in Sesame Oil Sourced from Dipasa with

Lecithin and Different Degradants Added

[0423]  In Example 141-i - iii, dronabinol formulations were prepared in
accordance with Example 14C, using sesame oil sourced from Croda, with 8.25%
lecithin added. Formula 14i-i also contained 0.2% glycerin; formula 14I-ii also
contained 0.1% myristic acid; and formula 14I-iii contained 100% moisture
prepared in accordance with Example 6. The dronabinol formulations were then
used to fill hard gelatin capsules in accordance with Example 2. The formulations
within the capsules were initially tested, then tested at 25 °C for 3 and 6 months;
40 °Cfor 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks. \
[0424]  The results of stability testing of Example 141 —i - iii at 25 °C are set
forth in Table 185 below.
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0.2% 85.96 0.03 393 0.58 15.24 11.72 6 M 14K-ii
Myristic 84.65 0.01 4.57 0.58 16.16 12.73
wd ddésié3todvbi sture 86.74 0.01 4.06 0.60 15,53 1Pc1/6S2005/044375
100% [0434] The results of stability testing of

Exanpl e 14K -i

at 55 C are set

acid 0.

1%

forth in Table

193 bel ow. 174 WD 2006/ 06 Tadle ¥8ST/ US2005/ 044375 Tabl e

193 Lecithin 3?5"/ Total Imurities 55 C Potency CBD
CBN D8-THC Increase 14K-i dycerin 100.00 0.05 Q.47
Lecilin36553. 52 [0. 2% Zero 14K-i i M%blstlc 100. 00_0._(dgaldmpymities
@s &8 3. 43 %&WH’O 1§$R4K-iii% i st ur$¥60./00 01 §, frerease
0573 37 On//u AK i" g PO AP Ty nr( a2 in nAA’ +%
\V e b | J . J.U m ybCI LINLLIAYJ 7U . JL U, L J. L
H56Ra 95 543 WK T Wristicacrd 019 88754
004,04 1.81 (0. 6%08 22 4. %G | 14K-i%% |Moi st 1% 100%387./62
Zero 142-iiQkyrigtic 33 |O. 2(?)()? 64 6. @% 14K— ? ycerli ] 5O 2% 8?@1
add Uive 3. 63 |0. 2.60 9.08§ lh-ll yriistic A7
14iidpisipre 32 10, 6gh.0dD. 56 7¢.db3 aC| @.49.]1% 14Ks4 |i i I\/bi3s6t5ure
10'9(4 oA fa fa¥A { g Q0 m falaY 10 4 1A 70 10004 s
I'I. U U. UU J. OJ U UU. L1 O. [ L4, TU LTOUTU70 E}\allpl T .|.’-|'|_
(l)tﬁli/iteﬁl,ebnlll IIUI D?(;OE}E].I OIT 1 IIO_()DI SAlTE Ld6|8 Q0 UT ngl2 I'T OTTI L§3[g)c Sd 1.65
3IM ;;‘il‘;igl\l’{%‘i“ic 101.36 0.01 0.71 0.50 5.16 1.50
}gf)‘/“ Moisturs 100.05 0.02 0.68 0.51 5.16 1.50
(1)421;/10 Glycerin 99.55 0.08 0.74 0.49 5.95 2.2
6M ;;‘:;g“&risuc 99.58 0.04 0.84 0.57 6.26 2.60
}gg‘/f Moisture 97.88 0.04 0.78 0.49 5.76 2.10

[0425]

forth in Table 186 below.
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The results of stability testing of Example 141 —i - iii at 40 °C are set




Lecithin and D fferent Degradants Added [0435] In

Exanple 14L-i - iii, dronabinol formnulations were
w@e@pasac i n  accordance with Exanple 141-i -iPGT/US2005/044375

respectively. The dronabinol formulations were then

used to fill anber glass vials. The formul ati ons

within the vials were initially tested, then tested
at 25 C for 3 and 6 nont hgapfige for 1, 2, 3 and 6
nmonths and at 55 C for 1 and 2 weeks. [0436] The

rocillte nof ctahilityvy toctina nf ECvarnmal a 141 H Fr
‘I A= A= b B e ) A" | A% 1IANLIELEY y C b:JL T Ily AW A | uII’JI A3 L T thﬁ_ufni)urities
Lecigitn 825%C arlepsgl, [fordgp in Taphe 194 hehpew 75O
P B £ I
2006/ 063109 ‘?am”/ US2065/ 044375, Tabl e 394 Lecithin o

38.725% Total Thpuritres 25 ~C Potency CBD 3N D8- THC

incryegsise [% ?1_0 1 Glyg In 10Q, 00 0.07,0, 45 O.?%E.?B
00 Y007 4 52 5

09%2% Zerd 14 1 e S0 1003 l0_07 6730, 5573 66

Zero lﬁ_clil‘@’r@!"l % 1440:doi|i  Moi gpre 10400 0. 0906 43 0. 5%¢63. 66
adhbk 141 i gycerin102-167-0-030-650-534.-86113
T8 M 141190001 i st Pe9 [101. 6549./03 0. 83 D. 53 $.@4
1. 22 aci 0. 1% T4LC-111 I sture 100.67 0.03 0.79 0.54
18:i08cetind4?2 | 10 0@ @ ycer| B 0. 2% 7%00 100. Q%O 04 O E§C

06 03 | 00.75. ; 5,1 138

08%51 6,40 2.6 ‘M14E-|| Myristilc 100 0.0571. 11

1M | 1@i8ygics] |2, 8% sraci d 00dPh 14L-id7s |Mi St yse] 97. 765.4.|04 138
add B g 54 1g 55 2139 10004
}gf)';/i‘w‘mt“re 96.07 0.04 0.77 0.50 5.38 1.72
14I-i Glycerin
0.2% 99.17 0.01 0.98 0.50 6.07 2.34
141-ii Myristic

2M | 0.1% 99.64 0.02 1.04 0.49 6.36 2.70
141-iii Moisture
100% 98.35 0.08 1.01 0.47 7.11 3.45
141-1 Glycerin
0.2% 96.74 0.01 1.38 0.53 7.94 421
141-ii Myristic

3IM | i 01% 97.77 0.01 1.46 0.53 8.06 4.40
141-iii Moisture
100% 95.61 0.01 1.45 0.52 8.18 4,52
141-1 Glycerin
02% 93.05 0.02 2.43 0.49 10.83 7.10
141-ii Myristic

6M | 1019 94.10 0.01 2.81 0.52 10.92 7.26
}gz‘/ﬁ Moisture 92.47 0.01 2.64 0.51 11.36 7.70

[0426]  The results of stability testing of Example 141 —i - iii at 55 °C are set
forth in Table 187 below.
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[0437] The results of stability testing of Exanple 14L
-i - 11l at 40 C are set forth in Table 195 bel ow.

wd 76318006/ 063109 PCT/ US2005/ 044375 Tabl e 188r1/US2005/044375
Lecithin 8.25% Total Inpurities 40 C Potency CBD CBN
D8- THC I ncrease % 14L-i dycerin 100.00 0.07 0.45 0.52
3.73 0.2% Zero 14L-ii Mri®¥§187100. 00 0.07 0. 44 0.55
3.66 acid 0.1% 14L-iii Misture 100.00 0.09 0.43 0.54

3. 0, 1009% 14L-i | ycerin 0.2% 98/45 0. 04 D. 83 TotalGbpurities
Lecithin 8,25% y .
s k6 1. 64 | Roikyl4L- iGBDMyrfi st FBN 96| 9P8THG4 D. 97 0. 52 Increase
5.33 1 671l actd 0. 19%74L-iii %®bisture”s5 _4b 0 B7 0log *%
0. 52 5 34 1 68 100% 14L-iG-yeerin—0-2% 98-90-0-0
1 -i?@c in ] b Lo ; -
037 13 0752 6. 9®.817 204 [14L-i i04Bri sti €5DB. 75 B.M]
AR 04 16- 632797 aci df O 1% t4f-TTT—Worsture 9706
Zero | 5&1. 38 . 5%008 59 2.9% | 100%%AL-i 4 $éxfin 0.9
195 M6 . 04| 1. 52 9 5.28 M 14L Myri i
1% 62 0. 02 9,@0’1%00 52 8 Q% 5. 1nO4§;g d-o0. D'?‘i 14|_-§S3§t'd§6
NMhir ctiroo C A6 0O N2 92 1!: E2 O 7 L _NE 10004 1 A1 1
L& Grce\ﬁh\a 4> ;ru UL U4 = " T L O T e IJ L VU /70 L T
0 / erin 0O 29482.,33 0. 08 3. 90 @951 16.3954p. 66 BBIM 2.15
MWTistic 8958 0,01 4. 93 053 15,02 11. 36
1w ;:}d‘i':)l*‘f%“bt‘cvy 99.31 0.01 0.94 0.58 170 5.36
{g{)‘/:‘ Moisture 97.67 0.01 0.84 0.57 5.02 1.36
(1)421;}0 Glycerin 95.55 0.01 1.85 0.51 8.15 4.42
2W ;;I;é)l\l’l%ﬁsm 98.94 0.02 1.58 0.54 6.82 3.16
}gg‘/? Moisture 96.48 0.02 1.30 0.55 6.34 2.68

Example 14J: Dronabinol Solution in Sesame Oil Sourced from Arista with

Lecithin and Different Degradants Added

[0427] In Example 14J-i - iii, dronabinol formulations were prepared in
accordance with Example 14G-i -iii, respectively. The dronabinol formulations
were then used to fill amber glass vials. The formulations within the vials were
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1,2, 3 and 6
months and at 55 °C for 1 and 2 weeks.

[0428] The results of stability testing of Example 14J —i - iii at 25 °C are set
forth in Table 188 below.
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acid 0.1 % 14L-iii Misture 88.35 0.06 4.60 0.58 17.13
13.47 100%[0438] The results of stability testing of
waxampbaod4dl -i - iii at 55 C are set forth irciiebloesn44375
196 bel ow. 177 WO 2006/ 063109 PCT/ US2005/ 044375 Tabl e
196 Lecithin 8.25% Total Inpurities 55 C Potency CBD
CBN D8- THC I ncrease % % 9habb1884| -i Q ycerin 100. 00
0.07 0.45 0.52 3.73 0.2% Zero 14L-ii Mristic 100.00

N-07. 0 A4 O EC 2 £ P-W-N 0. 104 14 HE NA—et—14
U U O U 99 9] VU acl O/ VOT ST Ol ‘Tp‘td’

LecitBin@95%. 43 |Op5dke,3| 66 cpp00% 14kni J YeRFkR 95 12 0. 0% [nmms
863 0.56 [5.88 215 90.2% 1 W 14L}ii byristic €9.31 4o

0.01 0.94 0.58 1.70 5.36 acid 0O,1% 14Lii11 WNbisture

1B7Gh%0. 01 0,84 0.57 5.072 1.36,,100% 14L.i] G ycarin
0.2% 2% 95. 5 o“ﬁo a5 0051 8 150'1‘;12 5 %éuu-i i

zero | AIMYERcC 98, Y00l 02 1.568 |0. 54 ©4B2 3. 1605@kci d 0.3714

H 0,
acid 1% . ; ctralae 49 Nnln2 1 20 A EE . .6.241.9 69 14
~J JJ \V N \ @ L. JU Ve kv | AYER A | . OO0 -

ot uro A\

}3@%’51’”% sedi-00 r om t he®rlesul t $4@above, &5%| gni fi3¢ar

Inprovenent in the stability of dronabi no

1pochetiat | gns  ywas | obseryed whengheci t hingis| added.g.The
02%ove results ingicate that lecithin inparfs stabillity

3M ;jfgﬁfiﬁﬁabi nohooly | prevensd ng  degs adat i omsi pduced oby 125
TRepi-ents—sueh—as—ghyeern—roi-sture—and—fyristie
3%l d. 101.32 0.03 0.80 0.54 5.01 132
e Glycerin 98.50 0.02 0.98 0.54 5.85 2.09
6M ;gij;(’)l}/f,}mt'c 98.45 0.02 1.08 0.54 6.0 232
. (1)
14J-1ii Moisture 99.38 0.02 0.98 0.55 5.90 221

100%

[0429] The results of stability testing of Example 14J —i - iii at 40 °C are set
forth in Table 189 below.
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Extended Stability Results-
and Et hanol am ne on Dronabi nol

Ef fect of Bases Megl um ne
Formul ation Stability

wQ bd0§310n vi ew of the stabilizing property ofpdET/€82005/044375
bases nmegl um ne and nonoet hanol am ne shown in the
above exanpl es,

speci fi cal Ia%
were perforned to eval uat dabled88ffect of megl um ne and

12A-

K, furthe

r studie

S

nonoet hanol am ne with the addition of degradants such

Leci S gl yCerijn, noi sture an myristic acid tjo dr onabhfuddes
ey Pat i gneotestyof ed CaP di|f f eeéht t e®BAHEL Ur e Increase
conditiond f%r an e%tended geriod of @ inel 178 O +%
2006/ 06?1 q PCT/1US2005/ 044375 Ex rrpl e 15A: Control
@‘GH%P nol| Sodowt | on i no.®elsame Gié | Sour cess ff r om A7 $t a
14_ Q""’r'll'tlc Exarpte—15A—ajdronabinpt—controf
Zero Fatidn W80 prepar@t [in  adddfdance®iit h Exaiple
14J-mMJ>ﬁt|ung Sesapye bi T Sojifced 17 AFT st ag . lhe ;
10 onabi hol forn% at i nn&l(:;mq then used to ¥| ||l _har ,(?9
gelatin capsules in accordance with Exanple 2 TFhe
O‘fgpﬁﬁﬁ”&tl an wstihi n theo«malpsul e3.80@s i ni 05al ly testeéd, 1.63
ARk estied—at —25—€for3—and 6 fronths; Cfor 1,
M acéi,o.l . and g notiths and &%4 55 C 087 | 1 an@i5°2 week 952 175
14D-iﬁ%a§ﬂtre|he re S of brirt %=st| ng, of | Exampl,e[15A | 4
108 25 C arle Q%I% arth ?é?a‘ Tahl 3£)9 D7 hel n\/\/ Tnhlng'1$07 )
Control Total lmurities 25 C Potency CBD-GBN-D8-THC
Olﬁépgﬁge Zer®.0000. 00 Q005 0.44.20|60 4. 08 3 Montéis 2.36
o E AL 66089 9561108695 ¢ Munths $3726 072
2M | 98, 0.53 [11. 9837, 33 P04431 THE fesul t %f stabifity 258
14[3&10556@ of| EX e 15%@# 40 C.gre set E th in, Jable ,,,
1098 bel ow 17%‘ N 2006/ 063109 3?“%’ Us200 % 4375 "Table i
108G ("Tnfal !nrpurlflnc Cont+ol
14J-1 Glycerin
05% 96.23 002 1.79 0.53 7.78 4.02
3mM | 14J- Myristic 96.52 0.02 2.00 0.53 8.24 447
acid 0.1%
14J-iii Moisture
Lo0% 96.49 0.01 1.81 0.54 7.88 4.19
14J-i Glycerin
0% 90.81 0.10 3.54 0.59 14.45 10.69
14J-ii Myristic
6M | 019 90.37 0.01 4.12 0.54 13.89 10.12
10l Moisture 91.84 0.05 3.69 0.58 14.82 11.13

[0430]

The results of stability testing of Example 14J —i - iii at 55 °C are set

forth in Table 190 below.
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40 tC Potency CBD CBN D8- THC I ncrease % % % % +%
Zero 100.00 0.05 0.44 0.60 4.08 1 Month 94.87 0.76

wWO®286/0685189. 10. 31 6.23 2 Mnths 94.16 0.59 1. 0BCTODUSH0S/044375

11.28 7.20 3 Months 94.61 0.57 1.31 0.56 12.25 8.17
6 Months 89.15 0.06 1.90 0,57 %4.64 10. 56 [0444] The
results of stability testiT@blB 90Exarrpl e 15A at 55 C
are set forth in Table 199 below. Table 199 Co trol

Lecitt® &so] Mpurities o t o Potency CBID CBN D8- THC |Telleasisies

5508 X % Yoo 406 FH o 10009 0.05P%THA 0,60, 4. 0 Lincrease
Week 88.90l0 %9 0. 610 55114 %2 10. 64 %2 Weeks¥71. 45 +%
2—67—1-54—0-6027-11-23-03—FExanphe—15B—Cont+ol
147-1'Gl c%rin T ol ok % 86
ob¥onabi nol | SOPWijon i n08esame C46 |Sour cédsfrom GBga
1h07R]sad N :xangl 158, a_dronabi ngt control

Zero | &ioo.ml ati o Ogrepar &d°in  actdridance WP {h Exahfl|e
i‘l!;oiiiM@sihng sesaeyi | soypeed fraomsQroda. jEhe 360
Wronabi-nolformilati-on—was—thenusedto Fill hard
1?1‘?156‘1;3};3%5& capstt-es—-naccorflance—whth—Exanrpre—2—7h
obar ation wPERiin t he084psul esPHgs i ni t0isalll y t esited, 1.60
1HhEynsiest ed at_ 45 C fqr B and 6 _rnontns;, 40 C for_1,

1w D
ag@¢0.8and 6| months and 40”55 C f4P | I and%2| weeks?? 1.48
lgng@S}ureThe resgdotls of ghabi ity festingqeh |Exanplg |15B 7
W 25" 6 are-setflorth—in L Table 200 below. 1180 WO
SNl Nenann DO LIQOINNE L NAARAZLE Tahl o 200 r\r\r\{'rol Tﬁf al
143\_.{\@5&&&0;\.} roTT L)QLUUJIOU‘-I'-I-OIJ 1IG.L.I T ZU00U u:lll.l @ ;LO 797
obsurities 25 &Pat ency 0€¢BD CBN BB-|THC | Aéf ¢ase OB% % 2

i . .77 0. 81 5.53

2W 1”4“*”"?*““" 2ef0 57890 V-85 P a7 0.55 6.68 2.91
acid 0.1%
14J-iii Moisture
100% 98.85 0.02 1.17 0.55 5.98 2.29

Example 14K: Dronabinol Solution in Sesame Oil Sourced from Croda with

Lecithin and Different Degradants Added

[0431] In Example 14K-i - iii, dronabinol formulations were prepared in
accordance with Example 14H-i -iii, respectively. The dronabinol formulations
were then used to fill amber glass vials. The formulations within the vials were
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6

months and at 55 °C for 1 and 2 weeks.

[0432] The results of stability testing of Example 14K —i - iii at 25 °C are set
forth in Table 191 below.
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3 Months 91.48 1.01 0.62 0.61 12.51 6.98 6 Mnths

88.95 1.11 0.75 0.59 13.64 8.11 [0447] The results of
wGeb@mbibitdy testing of Exanple 15B at 40 C are BEL/u$mos/bus37s

in Tabl e 201 bel ow. Table 201 CTotal Inpurities

Control tC Potency TCBD CBN D8- THC I ncrease 40 % % %

% Zero 100.00 0.03 0.77 0.BbIsl%3 1 Month 87.89 1.22

0.67 0.53 12.01 6.48 2 Mounths 90.94 0.98 0.84 0.61

TV

12.49 6.9 3 Mopths 87.61 0.95 1. 00 062 13- /||:7o')

Leciinbosmhs 86,92 0)61 25 0. 49,14, 63 Q.40 [ péds] “hipeuiics

Increase

Pe¥Ul ts of St%lE)yI lityofesting ff Exanpbe 15B ate55 € 4o

are set forth im Table 202 below. Tablre 202 Contr ol

14koit @y cednPUT | 55 t C Pof ency CBN HC 1 ¢ase
0.9/%%%%%2&5600%?00 00 68)583 0. 7?92 81 5 B0 V\ee% 1. 35

Zero | ODBYDUG 0. 5% 31. 10 1557 2 \laeks 65. 6 B. 41 15,31
agifl G586 29701 24 17/ 181 VD 005L00S 09 PCT/ Us2005/ 044375

oo OO0

4EJINSITE 15C 100t r ol Deonfbi nolo4sHl uti oAsT h Sesade |G |

Sourced from Dipasa [0449] Tn Exanpl € 15C, a

14K-0R@ainN ol | cOo tr ol for ation was pr epgg@d In e 135
o.a¢cordance with kxanpl € 1, using sesame 0l| source i
3M l‘fKrlé)WlliBFl?Jasa Fhe| dronghi nol faorall atiogswas t hegglised 145
a i -es—i-n—accordanck—w-th
Th&2. B or mul abPon wi t Wi7a |t he c&psul es we 1.46

1
Imrtrally tested, then tTested at 25 Cf1or 3 and b

14xeindiitegn 400 C 56% 1, 2, 0§3 and 60rgg>ht hs aggo At 55 697 or 205
0.2% . 3 : ; .

6 M 14K-ii Myristic

I, 95.85 0.03 1.00 0.59 6.43 3.00
14K-iii Moisture 98.03 0.03 0.92 0.58 6.17 2.80

100%

[0433] The results of stability testing of Example 14K —i - iii at 40 °C are set
forth in Table 192 below.
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1 and 2 we

6 Months 97.64 0.23 0.80 OT&gde 20 Jil |

eks.

Tot al
% % % % +

[0450] The results of stability testing
of Exanple 15C at 25 C are set forth in
wdedoens31dabl e 203 Contr ol
CBD CBN D8- THC | ncr ease

Tabl e 203
[ npurities 25 R RUS®ONYI4375

Zero 100.00 0.02
0.44 0.55 3.99 3 Months 99.70 0.12 0.61 0.56 6.46 2.47

4.21

[ 0451]

The results of stability testing of Exanple 15C at 40

LeciSh; r;oset orth 1jn Tabl e[ 204 beloaw. 182 W Total Impurities
6’63109 PREEY US2038Y 044378BNTahl e020% Cp trol Tat alncrease

Inpuritiesio ¥ olPoténcy CBD @BN T D8-AHC | ncr&ase | 40+%
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‘ﬁ@h@%“@%.zs Qod® |0. 70 0052 6. 700.42.|71 2obbht hs 975265
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éﬁgﬁﬂéﬁN‘Deﬁﬂ{a¢wcreaseo55 % % 048% % +%0.5Zer o 1091640 1.64
Y fa¥al Y AA | il n fa¥al 1 A\ AL laVWal 10 Va, oY wl 0\ b X ad e L O =2 | Ea}
le-HMyHSﬁ@'q . IOD O.[JI 1L VETR JO. 10 U. UO U. 7O U. 00 T7.195

IM 1 3ddd. 2 Wepkso94.|72 0. 993 1. 25 %85 11. 195713 Bdnple 214
1S DMoikadt 1 Pl gﬁr abpi no|00§:)l uti Ofks![N Ses%rgg Ol 5.50 213
100% : : : : : :
14K-i Glycerin
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14K-ii Myristic

2M
20id 0.1% 95.80 0.02 1.36 0.61 7.19 3.76
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3iM )
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14K-i Glycerin ;
09% 85.96 0.03 3.93 0.58 15.24 11.72
14K-ii Myristic

6 M
20id 0.1% 84.65 0.01 457 0.58 16.16 12.73
oo Moisture 86.74 0.01 4.06 0.60 15.53 12.16

(]

[0434]

The results of stability testing of Example 14K —i - iii at 55 °C are set

forth in Table 193 below.
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dr onabi nol

to fill

and 6 nonth

contr ol
w@emweneiaore w th Exanpl e 15A,
fromArista. The
anber gl ass vials.
vials was initially teste
40 C for

S,

dr onabi n

d

In Exanpl e 15D, a

ol

e fornul ati on
TaF'ﬁé?]?’test ed at 25 C for 3

formul ati on was prepared in
usi ng sesane oi | PGDUSIWOE044375
formul ati on was then used

within the

1, 2, 3 and 6 nonths and at 55

Lecghlﬁ 9’55‘%;1- ang

tasti ng of

’)('\R hal Fatv.yl

1 2 wee
2]

183\

ks. [ 0454

at

] The re

25 @Ngr e
109 “PCT/

sul ts of

st abidtdl npurities

sB¥-THer t

h in

Tabl é&crease
Tabl e t%

P~y

008/ 0631

Tt ol

[ 28

IS2085/ 0

PP
Pt nnea
ot T

43750

CRD
A= = =

CBM
SOt

Zero

Rt

1cr@§ugg

T III ZJ

A |

Zer #-03(00. 00 ©4705 0. 44.50.

A

60 4. 068

3

- IRNINGGIsiBS. P / T

adid 0.2% 2. 95

O. 77705
56 27934

Z 14. (Y
23. 2447

10. 71

NOTTEHTS
[0455]05ﬂe r esorf

S

IS 0B | | iy

S+ h 1N

%5’00
i ng ofg o

_|,07 hal ow
LAY A A'A' N

anpl €04

Tahl e

D at 4{
207 Control

L

7 ¢

are
Tot

i

mroroirr T

aB-ONL

n

CPN_NO_ TLI—

lneroancnp

0% 06 06
7077070

1w

Pl Edh €S
%67 0°100. 00

0. 44 0’06()

UL CTICy CIpD GO

4.08211

Mont h 090.

MM T TTCTICTOC

04 1.2%

5.43

10 69 1yfdsto 1 ]
a@@oﬁ% 16. 54

02 )
nt hs (9@4 5

nt nNs tSJ..
2 2. 75819

90 2. 27

43 0.%9

2705
31. 20837, 12

4.79

1
W‘?ISWS 29.

0456] o 4N

at

6.27

0. 85 60,0

- +n

55_¢

4
nr\

2w

19K ‘FGB'&hn fo
obef al” | nuri

C
COTT
I n

d

1t
C
2.699 9.08

196 -Zeryilstit 00
acid 0.1%

10.56 7.13

14K-iii Moisture

100%

18.07 14.70

Example 14L: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

[0435]

Lecithin and Different Degradants Added

In Example 14L-i - iii, dronabinol formulations were prepared in

accordance with Example 141-i -iii, respectively. The dronabinol formulations

were then used to fill amber glass vials. The formulations within the vials were
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6

months and at 55 °C for 1 and 2 weeks.

[0436]

forth in Table 194 below.
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The results of stability testing of Example 14L —i - iii at 25 °C are set




1 Week 88.90 0.19 0.61 0.55 14.72 10.64 2 Weks 71.45
2.67 1.54 0.60 27.11 23.03 184 WD 2006/ 063109

woeib6EA005/ 044375 Exanpl e 15E: Control Dr onakiTos2005/044375
Solution in Sesanme Ol Sourced from Croda [0457] In
Exanpl e 15E, a dronabinol control fornmulation was
prepared in accordance w TAPIEXmpl e 15B, using sesane
oil sourced from Croda. The dronabinol fornulation

nend tn | anmhor Al acec vyl Al o T a

wne t hon
VVIA S crreTtd \%E>AVAV | T U LI QIIU LT 9I NI O VT U 9. A>3
' . . Total Impurities

Leciitor $735Pat i on powfct hi n ghye vilal spias |i nhiigd | ytestedT— ———
tHéh tested at, 259 C fopr 3|andyd manthsy 40 (C fpr 1, o

2, 3 and 6 nonths and at 55 CTtor 1 and Z wWeeks.

1p0ABI8erinThe s of stability,f€gsting Exanpl g, [I5E
0o 25 C are se?bo florth ﬁ’na Tabl eOA%OQ bel é)\%vfz Tabl eg'%o

9
Zero 1@6ﬁW6§“°Toq al1obgoluri ti @9725 C Poancy C&Q5C,BN D85 JGHC

- +0% Zaoro-100-0010-03 7 081 53
70 ZCT Y——xXxUUT U v. v. A4

ANont hs 85. 11000, (07 0. P%90. 58 184341 12. 8>94 6 Nbnb.ffs

69 68 3.38 1 88 0.60 30.45 24.92 [0459] The results

laf-i Gyt | i {y i ng of, exanpl e, LE at C are
0 th in Tanhlltg?é;t 0_bel owg) Tabl eo'% Q Con:b%ol Tot a?%t -

3IM agfﬁfE {prlﬁtﬂFes 4010C65Fotency)o§:BD CBN)@S-Tl | Gshncreasgss (% % 129

Y 1.0/ orn 1 n [aYa) r\ 77 a) '\ﬁ'\hfh
U\J . A4 -

CD
J'I
il
D ¢

L CT U L A4 U

L“%‘é‘% 64] 0.18967). 56 190897 10. 447° |2 Nonto#d | 75. 7858 |82 142

1.17 0.58 25.65 20.12 3 Months 59.02 3.54 1.89 0.56

136} Qlfce0. 58 nt hs 92 2.8 .00 O. 65.24_59. 71

09%46()1 The rpqu%\ﬁbq of 5)1262 0i | i tv&% sting % Exarm?g 15E 267
6M aé'gg tigie ar o sebaxflort h ions | Tabl erall bel aws 651 .

L4L i Moistors 97.76 0.04 1.03 0.54 6.55 2.89

100%

[0437] The results of stability testing of Example 14L —i - iii at 40 °C are set
forth in Table 195 below.
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185 WD 2006/ 063109 PCT/ US2005/ 044375 Table 211
Control Total Inpurities 55 C Potency CBD CBN D8-Tl-1C
WO niwseere Zero 100.00 0.03 0.77 0.81 5.53 1 VeekuSho8ei14375
0.26 0.69 0.58 21.10 15.57 2 Weks 65.26 3.41 1.31
0.66 29.70 24.17 Exanple 15F: Control Dronabi nol
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bniiTablre 213 Bel.aw 186, 2006/ JF3109

. 0 . ) )

10097/ 1US2005 Table 213 Cont rnl Tot al 1l nrpllrlsﬁ es 1.68
40 ¢ Df‘fonf‘y CBD CBN-D8-THC Hncrease % % % 0 +0% Zero
UBpoHE™. 02 00uw 0. 55 3099 113 0.52 690 317
14L-ii Myristic

2M
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100%

[0438] The results of stability testing of Example 14L —i - iii at 55 °C are set

forth in Table 196 below.
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As seen from the results above, a significant improvement in the

[0439]

G-yc

stability of dronabinol formulations was observed when lecithin is added. The

above results indicate that lecithin imparts stability to dronabinol by preventing

degradation induced by excipients such as glycerin, moisture and myristic acid.

Extended Stability Results- Effect of Bases Meglumine and Ethanolamine on

[0440]

Dronabinol Formulation Stability

In view of the stabilizing property of free bases meglumine and

monoethanolamine shown in the above examplés, specifically 12A-K, further

studies were performed to evaluate the effect of meglumine and

monoethanolamine with the addition of degradants such as glycerin, moisture and

myristic acid to dronabinol formulations stored at different temperature conditions

for an extended period of time.
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The results of stability testing of Example 15A at 25 °C are set forth in
Table 197 below.

Table 197
Control Total Impurities
2 Sno C Potency CBD CBN ‘D8-THC Increase
% % % % % +%
Zero [ | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
3 Months | | 94.51 | 0.66 | 0.89 | 0.56 | 11.03 | 6.95
6 Months | | 93.26 | 0.72 | 0.98 | 0.53 | 11.41 | 7.33

[0443] The results of stability testing of Example 15A at 40 °C are set forth in
Table 198 below.
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15Giii Misture 100.00 0.09 0.49 0.54 3.89 100%

100.00 0.04 0.43 0.54 3.48 15Gi dycerin 90.38 0.37
w®208/063160 11.35 7.74 0.2% 15Gii Mristic 92p@HuUS2089044375

0.76 0.53 8.81 5.15 1 Macid 0.1% 150-iii Moisture

91.63 0.69 0.61 0.52 10.18 6.29 100% 93.33 0.39 0.59

0.51 10.66 7.18 15Gi dycerin 91.82 0.95 0.68 0.47

14.96 11.35 0.2% 15Gii Mahlsi9 94. 73 0.17 0.93 0.52

10.23 6.57 2 Macid 0.1% 15G iii 93.67 0.66 0.72
052 11 {27723t 00% 94030323 069 049 TIohVmpurities
C@trgb 15J |Pot@cyCEr| m]m- 1) Ocs}z O 79)@1‘1‘% 1. 721 9. 0] Increase
46 %% 15Gii %yrigtic®4.90 0.%4 0./99 056 9.41%5. 75 1%
3M aci d0.1% 15G-iii Moisture 94.82 0.56 0.78 0.54
Zeo 11 32 7 43  1oms] o5 63908130 0 07¥ [0 54 7008 8 6HO8 |
115G Gvycerin-87.33 0.27 1.11.0.49 15 52 11 01 0O 294
[Month 180 ;¢ My e+94n87<41 93 8796 1 3% l5e 11 93817 910-Hyy 6.23
e 8 a0t 56 bt yreT89: 591.03. 50—+ 05643557 730
s . s . . L o4
3 Months TBQ1 UM NE 0. SEA4TITXTUT € .57 | 131 | 0.56 | 12.25 | 8.17
6 Months | | 89.15 | 0.06 | 1.90 | 0.57 | 14.64 | 10.56

[0444] The results of stability testing of Example 15A at 55 °C are set forth in
Table 199 below.

Table 199
Control Total Impurities
505“,fc° Potency CBD CBN D8-THC Tncrease
% % % % % +%
Zero | | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
1 Week | | 88.90 | 0.19 | 0.61 | 0.55 | 14.72 | 10.64
2 Weeks | I 71.45 | 2.67 | 1.54 | 0.60 | 27.11 | 23.03

Example 15B: Control Dronabinol Solution in Sesame Qil

Sourced from Croda

[0445] In Example 15B, a dronabinol control formulation was prepared in
accordance with Example 1, using sesame oil sourced from Croda. The
dronabinol formulation was then used to fill hard gelatin capsules in accordance
with Example 2. The formulation within the capsules was initially tested, then
tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for

1 and 2 weeks.

[0446] The results of stability testing of Example 15B at 25 °C are set forth in
Table 200 below.
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f04681 The results of stability testing of Exanple 15G
- iii at 55 C are set forth in Table 217 bel ow.

wd 36318006/ 063109 PCT/ US2005/ 044375 Tabl e 2AGT1/US2005/044375
Megl um ne 1/a Tot al Inpurities Potency ClID CBN
D8- THC 55 C I ncrease % 150- Xcerl n 100.00 0.02 0.44
0.52 3.61 0.2% 15G i | M/r’rrél?'?& %00.00 0.03 0.44 0.54
3.66 Zero acid 0.1% 15Giii Misture 100.00 0.09 0.49

Dt 3-89 100% (100. 00 0/04 0.43 0. 54 3.48 15Ctd Impurities
fGeycer i n|9PoPRY0. 22 B0 (. 5FBY1. 33 PEPIC (. 2% 15G | | Increase
Mristiclo2 &3 0133 (273 0. 60%10, 7.80 W atid +%
0 1% 156 +HH+—Mpist-ure—93-—29-0-41-0.-48 0. 60-8-644.75
Zero 4r'lnn1 S a Yo |n/| nlbub'oqln N T);I 11 0¢ ;I Q7 40;8:L|; Vo BRWE-NF N =Y
LUU7Q JL. 04 U, 29 U, U U, VI 1T1.09 17T.707 J.\.)\J.'! :J‘ _y.\..c:-! LI
3 Months 4 90 13,091 9 3000 2N IS WSt 408
91,29 0. 24 103 0-56 12. 21 8.55  2Wacid0. 19 15G 11
6 Months M1 st ur e [86. 14845107 0. A5910. 56 1&7544 11. 559 [I00%13.841] 65 811
0.16 0.59 0.52 12.98 9.50 * neglum ne 0.5% m xture
Exafqga4e] 15Hhe Ekswlrsaiﬂstaeiht}&e&tuiglo@Bxamm&esaamoed arSed Fsrdn
fro Cfrgggbeﬁﬂ Megl um ne and Different Deeradants
Adddablp °%n Exanple 15Hi - iii, dronabinol
formul ati ons were prepared in accordance wi th Exanpl e
15B, using sesane oil Sou”f%‘ﬁjle%f’m Croda. Formul a
Control Total Impurities
40 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1Month | | 87.89 | 1.22 | 0.67 | 0.53 | 12.01 | 6.48
2 Months | | 90.94 | 0.98 | 0.84 | 0.61 | 12.49 | 6.96
3 Months | | 87.61 | 0.95 | 1.00 | 0.62 | 13.45 | 7.92
6 Months | | 86.92 | 0.61 | 125 | 0.49 | 14.63 | 9.10
[0448] The results of stability testing of Example 15B at 55 °C are set forth in
Table 202 below.
Table 202
Total Impurities
Cscgnzrgl Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5,53 |
1 Week | | 81.35 | 0.26 | 0.69 | 0.58 | 21.10 | 15.57
2 Weeks | | 65.26 | 3.41 | 1.31 | 0.66 | 29.70 | 24.17
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15Hi al so contained 1% nmegl um ne and 0. 2% gl yceri n;
formula 15Hii also contained 1% negl um ne and 0. 1%

WOR00s®63169 aci d; and formula 151-1-iii al so cortBUSEOS/044375

0. 5% megl um ne and 100% noi sture prepared in
accordance wth Exan’pl e 6 The dr onab| nol
formul at i diampe trod B i eHa e
capsules in accordanceswrgghmﬂbgsaz The
fornmulations within the C re initially
tested then tested at 25 C for 3 and 6 nonths; 40 C
for 0 ]2 B H‘WIGGIS@QHH)%aﬁ c@ﬁ%q@? rfﬁuia?i%n %vagggg%ed in
st abi

wee [0470 results o t est
Exaavpbléamemnﬂn Examplej1, asmg&s@lmiKesogmed ﬁbmrlDipasan Thabl e

21 8Bkt fq]rgnnglu M6y 669 tﬁérf)gs%ﬁu?nﬁlﬁ fild BRRR0RLA 1@% i

D8- wilCEkample2s €he ﬁ)ﬁnﬂaﬂbl%v%l%h%caﬁhles wah )mlm‘lllymesﬂeﬁ,&hé}ﬂ

o ot #5003 S mBups e BT S PHEDS WpieLo i

100161{&11)w&eks.0. 49 0.56 3.82 100% 100.00 0.02 0. 46

0.59 3.33 15Hi QG ycerin 93.42 0.52 0.51 0.57 10, 89

7.62 0.2%151-1-ii Mristic 89,99 0,44 0.56 0.59

1 1 [025@8. O 1Thé3xMuat@ oflstibiliBordstidd of Examti BICU4t© 5 2OQRYES forth in
E%O 67 0.50 0.61 12.78 8.96 93.61 0,53 0.51 0.58

lez2 ‘@é’e%m Qycerin 90.96 0.68 0.52 0.57 13.55
1o. 28 0.2% 15Hii Mristic 88.14 0.51 0.64 0.58 12.16
9.15 6M aci d0. 1%

Table 203
Czc;nzré)l Potency CBD CBN D8-THC o Impurﬁiz:ease
% % % % % +%
Zero [ [ 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
3 Months | | 99.70 | 0.12 | 0.61 | 0.56 | 6.46 | 2.47
6 Months | | 97.64 | 0.23 | 0.80 | 0.52 | 8.20 | 4.21

[0451] The results of stability testing of Example 15C at 40 °C are set forth in
Table 204 below.
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1511-iii
% 90.69 0.59 0.56 0.62

Moi sture 100 90.79 0.87 0.57 0,59 13.28 9. 46

13.19 9.86 neglum ne 0.5%

worReobexrod 0471] The results of stability testipPgr/u$2005044375

Exanpl e 15H -i P

at 40 C are set

forth in Table

219 below. 191 WO 2006/ 063109 PCT/ US2005/ 044375 Tabl e

219 Megl um ne 1% Tot al

| npdiahle 2@6 40 C Pot ency CBD CBN

D8- THC I ncrease % % A ycerin 100.00 0.01 0.46 0.56

B-27 0. 2% 2% II-1-11 MyTistic 100. 00 U. U1 U. ARl hphies

@““ 1 Zefo racicsl 0. 1%HZ Mi stcaNe 100DHOHO. 11 0. 49 0], Shicrease
2 100990% 100.000,.02 0. %6 Q.59 333 [15HY% +%

(?l\/r‘prln 0.2%90.98 0 '%G 0.52 0 '%G 10.39 7 12 15H i
v G 9809 110 o &8 S 36 7. 35 C‘%?fl
N1 1540431 11 H He QN £0 A Q O CA& O = 12 24 Q 42
IMonth {20 oo d s o Q326" o S 0dF |08 220079 [ 77 0571 7 2g7a 2.71
LUU700I3. 04 U 00 U, 02 U. 00 10U, 0U 7. 27 3 yLlcell 912U
2 Months 0 : 547, -of 0 §)93270 s WTTHEITC 5.64
886.90 0.39 0.85 b/ 11. 52 8 ol
3 Months | | 95.26 | 0.34 | 1.18 | 0.54 | 11.18 | 7.19
6 Months | | 91.99 | 0.03 | 1.69 | 0.51 | 12.51 | 8.52
[0452] The results of stability testing of Example 15C at 55 °C are set forth in
Table 205 below.
Table 205
Conirol Total Impurities
55 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
1 Week | | 96.16 | 0.05 | 0.76 | 0.58 | 7.13 | 3.14
2 Weeks | | 92.72 | 0.12 | 1.25 | 0.55 | 11.12 | 7.13
Example 15D: Control Dronabinol Solution in Sesame Oil
Sourced from Arista
[0453] In Example 15D, a dronabinol control formulation was prepared in

accordance with Example 15A, using sesame oil sourced from Arista. The
dronabinol formulation was then used to fill amber glass vials. The formulation
within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0454] The results of stability testing of Example 15D at 25 °C are set forth in
Table 206 below.
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2M acid 0.1%*i Moisture too0% 92.41 0.85 0.57 0.55
12.78 8.96 100% 91.42 0.51 0.56 0.56 11.34 8.01
wd decIdbycerin 0.2% 91.92 0.61 0.55 0.58 12. 7HCOUS2005/044375
15Hii Mristic 88.24 0.32 0.94 0.59 12.00 8.99 3M
acid 0.1% 100% Mbisture 92.54 0.69 0.62 0.60 12.56
8.74 100% 90. 00 0.44 0.5Tape@612 34 9.01 dycerin

0.2% .2%88.61 0.35 0.62 0.57 13.43 10.16 15Hi |
QL[ STIcT84.71 0.8 .19 .56 13. 1A 10. I3 [6M atidlimpurites
L ok% 10096 i Poiviyiv st ur eCBB. 90 0.0B8 0. [75D®TB6 14. 02 10. PO Increase
100% 90 _36_0%5 110 8 49114 02 10l 54 %* gl utt ne +%

f npur rties 55 C Potency

6Mor1ths(.zth) CBN q)s- THG. iln[creasagsjrbl 163 yCerighey00. 0G785 0L
0.46 0.56 3.27 0.2% 15H11 Myristic 100.00 0.01 0.45

0. 580435P1 The results of stability testing of Example 15D at 40 °C are set forth in

23.21

Table 207 below.
Table 207
Total Impurities
a%nzxgl Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
1 Month | | 90.04 | 1.23 | 0.69 | 0.51 | 12.10 | 8.02
2 Months | | 81.90 | 2.27 | 1.27 | 0.50 | 20.62 | 16.54
3 Months | | 65.52 | 2.75 | 2.43 | 0.59 | 31.20 | 27.12
6 Months | | 29.92 | 2.28 | 7.78 | 0.85 | 60.00 | 55.92
[0456]  The results of stability testing of Example 15D at 55 °C are set forth in
Table 208 below.
Table 208
Total Impurities
Csosnzrco ! Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
1 Week | | 88.90 | 0.19 | 0.61 | 0.55 | 14.72 | 10.64
2 Weeks | | 71.45 | 2.67 | 1.54 | 0.60 | 27.11 | 23.03
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Zero acid 0.1% too% i Mboisture 100 100.00 0.11 0. 49

0.56 3.82 9% 100.00 0.02 0.46 0.59 3.33 15Hi

w@ooem63tow 83. 45 0.90 0.47 0.61 16.19 12.92 0.0 USIdes/044375

Mristic 86.65 0.45 0.65 0.64 12.53 9.52 1 Waci d0. 1%
LSH-iii Moisture 100%87.92 1.25 0.50 0.55 13.24 9.42
86. 86 0. 94Exnsyle ASE

71.10 1.85 0.68 0.59 28,07 2 B0crdfll -11 Mristic
78,00 0.50 1.27 0.63 1 aci d 0.1%
15Hbi sture  100% 76, 81 2.50 0.67 0.59 22.93 19. 11

7. et 22l O O P s i

So uacmenﬂaﬁwomhmw 1B, singdiegdnunoihsouared fionf diledae nThe

d Add Q47 I I 151-0. = i di .
ar BRI B Rfieh #ALtn bt 2 B B Sﬁ'ﬁlalsa'éfb'sroa%@aon
Wi t wltanawlas #ainitiasly m@taﬁﬁmgai it 2300y foedladd @xbnths; 40 °C

Di pas Fornula 15I [ ned 1% megl um ne and
0. 5 5 yoend fngisani & SR P Nedsne ai ned 156

megl um ne and 0. 1% nyristic acid; and fornmula 151-iii

al s onta ned 0.5% negl um ne_and 100% moi st ure i
pr eﬁ’éﬁ@d | Ahegesis ol ekl eing ellarAmrRie 6F atitd “Hremibforblin

f or madi@doOmFower e then used to fill hard gelatin
capsul es in accordance with Exanple 2. The

formulations within the capsules were initially
tested, then tested at 25 TaHl©208 and 6 nonths; 40 C
for 1, 2, 3 and 6rmnths and at 55 C for I and 2

. P ey ok
CERED] e 18 ey - 11 1o 25 Comto. Setog fr & i bappguiies
24 below. % % % % % 1%
Zero | [ 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
3 Months | | 85.10 | 2.07 | 0.75 | 0.58 | 18.41 | 12.88
6 Months | | 69.68 | 3.38 | 1.18 | 0.60 | 30.45 | 24.92
[0459] The results of stability testing of Example 15E at 40 °C are set forth in
Table 210 below.
Table 210
(i%nzr g : Potency CBD CBN D8-THC o Impurﬁi(e::ease
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1 Month | ] 84.66 | 1.64 | 0.69 | 0.56 | 15.97 | 10.44
2 Months | | 75.78 | 2.82 | 1.17 | 0.58 | 25.65 | 20.12
3 Months | } 59.02 | 3.54 | 1.89 | 0.56 | ‘36.06 | 30.53
6 Months | | 23.92 | 2.88 | 7.00 | 0.89 | 65.24 | 59.71

[0460] The results of stability testing of Example 15E at 55 °C are set forth in
Table 211 below.
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193 WO 2006/ 063109 PCT/ US2005/ 044375 Table 221
Megl um ne 1% Total Inpurities 25 C 1 Potency Cl 1D CBN
w®B0dbk310cr ease 151-i G ycerin 100.00 0.02 OpdBus20081044375

3.68 0.2% 15I-ii Mristic 100.00 0.02 0.42 0.52 3.65
Zero acid 0.1% 151-iii Moisture 100.00 0.05 0.44 0.50
3.61 100% 100.00 0.09 0.41 0.52 3.63 151-1 A ycerin
100.59 0.04 0.49 0.51 6. 10Tablé2110. 2% 151 -ii Myristic
99.78 0.03 0.51 0.52 5.49 1.84 3Macid 0.1% 151-iii

NMoisture 952901190652 0. 557764151 UO%%o?alflﬁrdburities
gk 0. 49 Gobdy5./66 @893 |15lcei A lyceE-inac 99-06 0. 061 narease
U.55 0.53 6. %3 2.190 9.29% 151% i Myriswic 97.46, 0.05 +%
0.61 0.51 6.21 2.56 6Macid 0.1% 1 Nbisture 100% 00%

Zero 093 42 0.36 0.18000. 51 8.®@8[5 04 098 88 0.08710.57 6555
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Example 15F: Control Dronabinol Solution in Sesame Qil

Sourced from Dipasa

[0461] In Example 15F, a dronabinol control formulation was prepared in
accordance with Example 15C, using sesame 0il sourced from Dipasa. The
dronabinol formulation was then used to fill amber glass vials. The formulation
within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0462] The results of stability testing of Example 15F at 25 °C are set forth in
Table 212 below.

Table 212

Control Total Impurities

25 °C Potency CBD CBN D8-THC Increase
% % % % % +%

Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |

3 Months | | 99.26 | 0.18 | 0.70 | 0.53 | 6.04 | 2.05

6 Months | | 95.28 | 0.38 | 0.94 | 0.58 | 9.05 | 5.06

[0463] The results of stability testing of Example 15F at 40 °C are set forth in
Table 213 below.
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Tabl e 222 Megl um ne 1% Tot al
CBN D8- THC 40 C I ncrease
w®208/063148 0.54 3.68 0.2%

+%
151 -ii
0.42 0.52 3.65 Zero acid 0.1% 151 -iii

100.00 0.05 0.44 0.50 3.61

[ mpurities
151 -i

Pot ency CBD
d ycerin 100. 00

Myristic 100p@0QUS20082044375
Moi sture 100
% 100.00 0.09 0.41 0.52

3.63 151-i Qdycerin 96.48 FAW82B 52 0.51 6.40 2.72
0.2% 151 -ii Myristic 95.70 0.08 0.54 0.51 6.05 2.40 |
(¢%@gid 0] 1% 10007]. Nbistufe 91.74 [0. 37 0. 58 0. SRwulimdrities
Aod0  100%P9ecL3 |0. 09BM. 51 0CBY 6.|04DPTHL | 15] - | ncrease
GQycerinlo7 %4 0los (62 0. 50%7. 77 4.08 0]2% %51l %
Miristic 9754 006071051 7 01 3-36—2M-aci-d-0-1%
Zero 1y| i ML: et ] Q-\G()(J/I AL IQUZ)III A 04 J-I:q Q Pég oa % f’]n/‘k
LJIT T 11 IVUOT ST UT ©C 5. 940 U. ol U. VUV U. \JL. UN"I'\J = UH‘ A,J:U\:,/‘U
T Month 97;' 04 0._96 G:_g"_‘ 4q. 5t 7-0%@ 366 0.8t - T Clo¥g TN 9651200 313
0.08 0. 720.54 9.07 5.39 0. 2% 15f-11 Wristic 95. 22
2Months0.]08 0. 86 0.545.H.[63 4. 988 | SM ac1.i [0. 1% b3k {111 10.16] 6.17
Mbi sture 94.42 0.29 0.70 0.55 8.54 4.93
3 Months | | 90.52 | 0.39 | 1.76 | 0.53 | 14.04 | 10.05
6 Months | | 76.78 | 0.65 | 3.53 | 0.54 | 25.94 | 21.95
[0464] The results of stability testing of Example 15F at 55 °C are set forth in
Table 214 below.
Table 214
Control Total Impurities
55 °C Potency CBD CBN D8-THC Increase
4 % % % % % +%
Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
1 Week | | 96.16 | 0.05 | 0.76 | 0.58 | 7.13 | 3.14
2 Weeks | | 92.72 | 0.12 ] 1.25 | 0.55 | 11.12 | 7.13

Example 15G: Dronabinol Solution in Sesame Oil Sourced from Arista with

[0465]

accordance with Example 15A, using sesame oil sourced from Arista. Formula

Meglumine and Different Degradants Added

In Example 15G-i - iii, dronabinol formulations were prepared in

15G-i also contained 1% meglumine and 0.2% glycerin; formula 15G-ii also

contained 1% meglumine and 0.1% myristic acid; and formula 14G-iii also

contained 0.5% meglumine and 100% moisture prepared in accordance with

Example 6. The dronabinol formulations were then used to fill hard gelatin

capsules in accordance with Example 2. The formulations within the capsules
were initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and
6 months and at 55 °C for 1 and 2 weeks.
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95.98 0.08 0.70 0.53 8.80 5.17 151-i
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195 WO 2006/ 063109 PCT/ US2005/ 044375 Table 223

Megl um ne 1% Tot al

D8- THC | ncr ease

151-i

I mpurities 55 C Potency CBD CBN

d yTable21300. 00 0. 02 0.43 0.54

9% 90. 36
ne 0,5% m_xture
9001 - BakAp e areset
forth in Tabl e 223 bel ow.

3.68 0.2% 151-ii Myristic 100.00 0.02 0.42 0.52 3.65
Zero—ac a0 1% oSt ure 00991001100 90—0—R5 ks
. : h purities
Meglprsolge B 61 10RHO0| 0. 69 0. 41 Gpx2 3 638-15@-_‘ IS YCETTIT ncrease
9%°%5 0.02|0.45 0,56 %.41|2.73% 0.P% 1G1-ii| Mypistit 4%
94.85 0.09 0.52 0.59 5.74 2.09 1 Wacid 0.1%00P
Noiistawe 151 i | 91. 74,0944 0. 46, P- 59 §,3G 4. 755
i /0
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Zoro | acid 0.1 100.00 0.03 0.44 0.54 3.66
}gg,/‘” Moisture 100.00 0.09 0.49 0.54 3.89
100.00 0.04 0.43 0.54 3.48
15G-i Glycerin
02% 94.65 0.25 0.61 0.52 11.02 7.41
15G-ii Myristic
3M | anid 0.1% 99.42 0.03 0.52 0.52 6.06 2.40
}(5)(?2," Moisture 94.86 0.52 0.57 0.55 11.06 7.17
95.84 0.28 0.58 0.54 11.24 7.76
15G-i Glycerin
09% 91.34 031 0.68 0.53 12.97 9.36
15G-ii Myristic
6M | aid 019 97.18 0.06 0.60 0.52 6.87 321
ig&:“ Moisture 92.37 0.79 0.66 0.49 11.66 7.77
94.06 031 0.67 0.52 11.85 8§37

* meglumine 0.5% mixture

[0467)

The results of stability testing of Example 15G —i - iii at 40 °C are set
forth in Table 216 below.
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100% 99.04 0.06 0.44 0.58 5.40 1.77 15I-i
94.27 0.03 0.56 0.53 8.21 4.53 0.
w®80008603003 0.71 0.51 7.08 3.43 2Wacid 0. 1% BE00S2005/044375
Moi sture 85.55 0.88 0.65 0.57 14.47 10.86 100% 97.15
0.01 0.49 0.51 6.59 2.96

Exanpl e 15J:
fromArista with

Dr onabi nol

2% 151-i i

G ycerin

Myri sti

megl um ne 0. 5% m xture
Sol#Rlg gk i n Sesane O |
Megl um ne and Different Degradants

Sour

c

ced

MeAddeq/[ 047777 Tn Bxanpl'e 1IbJ-1 - 11, dronabil nol Total Impurities
# Ef‘ul at i ohPotwey € prépar efd | ©BNacclorbBaft® W t h Exanpl &crease
165G -iiil r¥spdctively. | The%dronabi del formiPatidns +%
were then used t fill amber gl ass vials he
lPS/n‘ FiifEE | ohs 1ed.dohi n t heov| al s wese i nitoisal |y teséield,
at N ~ £ Lo X BUPGePA | ad i s AN Fal S 1 N
IISG?i'M h -8[ eg—at——zo C T or—Dorana o hnohtnsS,—aoTCTo—1,7 2,
Zero | a3d@ mpntlA&00and at 085| C f or04 jand 2 MMéeks. [ B%78]
Ga Mol T8 tjabrli esti [I]_@ of Exa I e 15J -%9 -
10§% at 25 C 2[)(23&) et fnr? h in Thhlle 774%Epl w198 MO
2006/ 063100 BOUS2005L8N14375  Bhl o 22454 pt ] 348
FPHI-t+-es—Meghti-re—1% 25-C-Pot-ency— CBD-7CBN-DS-THC
1 G-’i’t}fé/cerm b/ 0 <y [
[JQC T Yo ¥908815J -i 0 yceri n0.200. 00 0502 0. 441.8. 52 7.74
186 R Myriltc 279 15 =/ WristT ¢ 100,00 003 0 44 0. 54 3766
IM | adepovaci d D. 19%57 -iii%*Wbi st ur®7100. 00 %9399 0. 4%%0. 54 315
136-GIoistkO0/ L 9 63 0.69 0.61 0.52 10.18 6.29
93.33 039 0.59 051 10.66 7.18
15G-i Glycerin
0% 91.82 0.95 0.68 0.47 14.96 11.35
15G-ii Myristic
oM | aoid0.1% 94.73 0.17 0.93 0.52 10.23 6.57
oSy Moisture 93.67 0.66 0.72 0.52 11.12 7.23
94.03 032 0.69 0.49 11.77 8.29
15G-i Glycerin
0% 91.10 032 0.79 0.55 13.21 9.60
15G-ii Myristic
3M | aoid 0.1% 94,90 0.14 0.99 0.56 9.41 5.75
oo Moisture 94.82 0.56 0.78 0.54 11.32 7.43
95.63 0.30 0.74 0.54 12.08 8.60
15G-i Glycerin
0% 87.33 027 1.11 0.49 15.52 11.91
15G-ii Myristic
6M | acid 0.1% 91.93 0.19 1.36 0.56 11.35 7.69
Lot Moisture 89.59 0.50 1.14 0.50 13.57 9.68
90.36 025 1.10 0.49 14.02 10.54

* meglumine 0.5% mixture

[0468]

forth in Table 217 below.
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The results of stability testing of Example 15G —i - iii at 55 °C are set




100.00 0.04 0.43 0.54 3.48 15J-i Gdycerin 98.85 0.09
0.53 0.51 7.10 3.49 0.2%15J-ii Mristic 101.15 0.10

w®208/063164. 5.30 1.64 3 Macid 0.1% 153 -iii MIBUSI085/044375
100% 94. 21 0.94 0.57 0.53 10.43 6.54 101.23 0.06 0.51
0.53 5.36 1.88 1SJ|Gycer|n9689007055052

8.29 4.68 0.2%15J -ii MFale?t 99.23 0.12 0.57 0.53
6.49 2.83 6Macid 0.1% 153 -iii Misture 80.16 1.97
083 Lo). 5227701 23712 100% 99. 75 0.09 0. 53 0. Ral Bpattes
Me%““@ Yhegl pwbeey J. 5%B1 xt ir e cBR479] TheHT eSUTTS Of | Inorease
ability teswi ng of “exanple ¥5J -li - %ii at 4® C are +%
set forth in Table 225 bhel ow. 197 WD 2006/ 063109
lﬁ@rﬁbm@os 044305 Tablpgz P25 Megdaumi ne 1% Tot al 361
Hi-ti-es—Poterey—CBBb—CBN-P8-—TFHG 40— Ctherease—94- 9%
Zero Wﬂi&ﬁw G yiow0i[n 100.00D| 0. 02 4444 0.5258|61 0389
A Mok T T St 00‘ 100 00009 D30 4449 5% 3066 Zero_acid
1004 % 1% Moi bt UPE"100. 008 Do 0. 46%%. 54 3.°88| 10098 0"
100.00 0.04 00U® |0, 54 304 0.43 0.54 3.48
(1)52(; Glyoerin 91.77 022 0.50 0.59 11.33 772
15G-~ii Myristic
W | avid 0.1% 92.63 0.33 0.73 0.60 10.66 7.00
}3(?/“‘ Moisture 93.29 0.41 0.48 0.60 8.64 475
92.84 0.25 0.50 0.59 11.35 7.87
(1)52(3/3 Glycerin 90.01 0.14 0.61 0.56 12.91 9.30
15G-ii Myristic
2W | avid 0.1% 91.29 0.24 1.03 0.56 12.21 8.55
1(5)3,2111‘4"‘““” 86.17 1.07 0.75 0.56 15.44 11.55
91.65 0.16 0.59 0.52 12.98 9.50

* meglumine 0.5% mixture

Example 15H: Dronabinol Solution in Sesame Oil Sourced from Croda with

Meglumine and Different Degradants Added

[0469] In Example 15H-i - iii, dronabinol formulations were prepared in
accordance with Example 15B, using sesame 0il sourced from Croda. Formula
15H-i also contained 1% meglumine and 0.2% glycerin; formula 15H-ii also
contained 1% meglumine and 0.1% myristic acid; and formula 15H-iii also
contained 0.5% meglumine and 100% moisture prepared in accordance with
Example 6. The dronabinol formulations were then used to fill hard gelatin
capsules in accordance with Example 2. The formulations within the capsules
were initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and
6 months and at 55 °C for 1 and 2 weeks.

[0470]  The results of stability testing of Example 15H —i - iii at 25 °C are set
forth in Table 218 below.
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15J3-i
153-1ii

w@gi0d/0631090 151-
1009 94.68 0.05 0.51 0.52 6.23 2.75 15J-1 dycerin

A ycerin 94.69 0.29 0.54 0.49 7.93 4.32 0.2%
Myristic 95.29 0.05 0.55 0.51 5.75 2,09 1M

i too 90.45 0.61 0.60 0.52 ldAcPRUS2008@4375

96.23 0.13 0.60 0.55 9.61 6,00 O0.2% 15J3-ii
97.06 0.03 0.64 0.56 6.89 BaWlg21®M acid 0. 1% 150-iii
Moi sture 100-/.*

87.52 52 0.87 0.89 0.50 15.69 11.80

Myristic

Me% i98ty99 0106 0.93 0.55 /7] 39 3.91 ] 15J-1 (G yCeriokl Impurities
§?%%43w%wsmmazum 0. 208 1EJ- |1 Myri Stl Clnorease
9 9. 0.02/0.8 0.528.3514.6% 3Macid 0.1% oé#% %
Mpisture 15J]-iii_ 100%76 29 1 16 1 37 Q 55 22 77
i ghcerin7 55 100.@4 0. 64001 53 9. 18465, 64 15411 G yger|in
OIIQf\ 177 1 N2 C o 1A Q0 11 20 N 204111 HE N/ivr: o L

1(‘ _.ii l'i le-’ L. U9 . JU L5, Op L1, 20 OU. 4270 LTJJ T 1 IVyI T J't LA 2

zero | STIORTE 51| 118000 78 180DD 11, 5645 |6 M adidl] 0.1 ONI
13BidiMoistbre VD[ ST @ 1009 3 131 ngs. 55 0. 68 4373
se 460072 8086 0080 53 13 48 (100005 neglu%%%e
0 5% i ¥t e 194 0.02 0.46 0.59 3.33 |
15H-i Glycerin
0% 93.42 0.52 0.51 0.57 10.89 7.62
15H-ii Myristic

3M | aid0.1% 89.99 0.44 0.56 0.59 11.02 8.01
{gg,/‘“ Moisture 94.03 0.67 0.50 0.61 12.78 8.96

93.61 0.53 0.51 0.58 11.25 7.92

15H-i Glycerin
09% 90.96 0.68 0.52 0.57 13.55 10.28
15H-ii Myristic

6M | acid0.1% 88.14 0.51 0.64 0.58 12.16 9.15
ot Moisture 90.79 0.87 0.57 0.59 13.28 9.46

90.69 0.59 0.56 0.62 13.19 9.86

* meglumine 0.5% mixture

[0471]

The results of stability testing of Example 15H —i - iii at 40 °C are set
forth in Table 219 below.
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WD 2006/ 063109 PCT/ US2005/ 044375

of stability testing of Exanple 15J-i
w@emedetiof orth in Tabl e 226 bel ow. Tabl e 226 Mxgi/usion®044375
I mpurities 55 C Potency CBD CBN D8- THC
G ycerin 100.00 0.02 0.44

1% Tot al
I ncrease

% % % % +%

15J3-|

at 55 C

[0480] The results

0.52 3.61 0.2% 153-ii Mrit@ble21900.00 0.03 0. 44 0.54
3.66 Zero acid 0.1 % 15J3-iii

Moi st ure 100% 00%

. 0Q, 0.09 0.49 D0.54 3.89 100.00{0.04 0.43 0. 5dal BapdGies
Me ine 1%, -

ol A ycerfogngl| 77C8R 22 |0. B3BN). 5P P&TBB 7. 72 0. 20 Increase
15J-ii Myrilstit 9p 63%0. 33 078 0.60 1% 6617 00 1 +%
acie 0 1061000 15J-iii—Misture 9329 0.41 0.48 0.6
z%ézjy&.”?s 100940 P2. 84 0@125 0.5040| 59 110585 7. 87327

TP Ay CET T 901010 14707610756 1291 9-30—02%
Zero | &hBawl Myrilsti%®00n,. 29 394 1.030¢° b6 12.%% |8. 55 39W
BeHiMBwud % 157 Moi styr e 100% g % 86.0;S 1. 07 b5
9% 6 15,44 11102'26 a1 Rt??\ 16 0 ﬁ'&w 52 1 gcg Q.5 1
regh-uri-ne—0- 598 M kt uro % anpl e 38 DrodaBilnol 333
Cal 1 3 - oy g ol CAaliv A £ v Craoda Lt h
BEL BN T oeSanE— O Sogircea T om-orota Wt
Mgl um ne and °BP§ f er ent0-5§)e£gr adahtxs| Added-50481] 1pA° 7.12
Braipigic IoK-1 - _1J1, dronabi nol fornmulations wWere
IM | prepured in AactCordancd*Bilth Ex&hble 1 ¥ -iii'03¢ 7.35
PRapeetrvel y. ofbe| dronabnol fopsyl ati ongsy, 12.24 8.42
80.84 0.56 0.52 0.56 10.60 727
(1)525,1/;‘ Glycerin 91.30 0.56 0.56 0.54 11.88 8.61
oM ;fg'(‘)‘lM%y“St“’ 88.90 0.39 0.85 0.57 11.52 8.51
%gé{z&l Moisture 92.41 0.85 0.57 0.55 12.78 8.96
91.42 0.51 0.56 0.56 11.34 8.01
(1)52111/;‘ Glycerin 91.92 0.61 0.55 0.58 12.74 9.47
i M ;Sg’élll\f/f“s“c 88.24 032 0.94 0.59 12.00 8.99
}gg,zl‘MO‘St“’e 92.54 0.69 0.62 0.60 12.56 8.74
90.70 0.44 0.57 0.61 12.34 9.01
(1)521;1/;‘ Glycerin 88.61 035 0.62 0.57 13.43 10.16
M ;gilj'éfll\d%)y“St‘C 84.71 0.18 1.19 0.56 13.14 10.13
}ggl/‘“ Moisture 88.90 0.58 0.75 0.56 14.02 10.20
90.36 0.25 1.10 0.49 14.02 10.54

* meglumine 0.5% mixture

[0472]

forth in Table 220 below.
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The results of stability testing of Example 15H —i - iii at 55 °C are set




were then used to fill anber glass vials. The
formulations within the vials were initially tested,

wo b@eosaet ed at 25 C for 3 and 6 nonths; 40 C PpEr/ud2002044375
3 and 6 nonths and at 55 C for I and 2 weeks. [0482]
The results of stability test of Exanple 15K -i -
iii at 25 C are set forthT |aﬁle'l?§BI e 227 bel ow. 199 WD
2006/ 063109 PCT/ US2005/ 044375 Tabl e 227 Megl umi ne 1%

MekRhal 1o mpunities |25 C Potlency CBD| CBN D8- Tl - I CThtal Idpurities
picease .| 2%@yycer FRPO 100. @V 0. p1DETHE (. 56 3. 27| Increase
noo/nmx-i. Mt istic $00.00 001 0/45 ¥ 5313 0% Zerq +%
aeie 0. 106 100% Mbi-sture 100,00 0. 11 0.49 Q.56 3.82
(\9‘%‘6 00 010020 0. 46 M.BY 3.3304d5K-i Q.36derin 6.22%
%..Jﬁj@{ 7310754 0759 125G 923 1bii i Myristic 9194
Zero | id®1%0. 55 0. 5%°8%89 5. 891 |3M aci®dd| 1% t i Mi $tufe
88:iBvpis@c09 | 0. 4d (9] 65 15,63 11.8] ,,100% 94,32 0.3 2 53
0 1 s .
HY%g 10 5917 Eoé 15K- | E-b(fl ycerin '4?2 64 1 2 0.69 8 D
2409 2082 B0 15k 302Ny r i 5194589 20 032 o 583p[ g
115%1&}%, S—AAT—6Macid01%-19K—+++—Mofsture
o m 83.45 0.90 0.47 0.61 16.19 12.92
W | e ristic 86.65 045 0.65 0.64 12.53 952
ig‘;;iimismre 87.92 1.25 0.50 0.55 13.24 9.42
86.86 0.94 0.52 0.59 15.89 12.56
(I)S;I/")‘ Glycerin 71.10 1.85 0.68 0.59 28.07 24.80
Q| i Mristic 78.00 0.50 127 0.63 19.09 16.08
ot Moisture 78.81 250 0.67 0.59 22.93 19.11
73.45 122 0.73 0.58 26.08 22.75

* meglumine 0.5% mixture

Example 151: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

Meglumine and Different Degradants Added

[0473] In Example 151-i - iii, dronabinol formulations were prepared in
accordance with Example 15C, using sesame oil sourced from Dipasa. Formula
151-i also contained 1% meglumine and 0.2% glycerin; formula 15I-ii also
contained 1% meglumine and 0.1% myristic acid; and formula 151-iii also
contained 0.5% meglumine and 100% moisture prepared in accordance with
Example 6. The dronabinol formulations were then used to fill hard gelatin
capsules in accordance with Example 2. The formulations within the capsules
were initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and
6 months and at 55 °C for 1 and 2 weeks.

[0474] The results of stability testing of Example 151 ~i - iii at 25 °C are set
forth in Table 221 below.
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100 72.69 2.90 0.75 0.58 28.54 24.72
0.58 0.55 14.26 10.93

% 91.

50 0.44

* megl unune 0.5% m xture [0483]

wdbmeneaud ts of stability testing of Exanpl e 1B4q/u$2005/044375

at 40 C are set

forth in Table 228 bel ow. 200 WD

2006/ 063109 PCT/ US2005/ 044375 Table 228 Megl um ne 1%

Total Inpurities 40 C Pot ehaleZHD CBN D8- THC | ncrease
15K-i A ycerin 100.00 0.01 0.46 0.56 3.27 0.2% 15K-ii
Ic IPD0.00 0.01 0.4570.53 3. 01 Zero acid Bwal¥urites
Me % P
Mbi st @ptencd QO. GBLO. 11 OCBY 0./560831HE2 | 100% Increase

100.00 0.0P Q%46 10.5% 3.3 1%K-i \d yé’eri ni0.2% 90.151 +%
naqnqa 54 10.99 7. 72 15K-ii Mristic 87 95 0 63
: 26@”%“58 10.16d007. 50 0.oM aci d €31% 15Koisi | Mbi stdsr|e
1iagia: 85,62 196 0-56 0156 16:64 12824 6793

Zero | olla O8% 0. 390.03. 58 10925 15K42 |@ ycelih| 82. 693.6./03
lﬂ1iib\7l'oisare64 1. 3. QZ % 15K- 4 IVVT I C 87.62.17.30
100%75 057 17léﬁm 98 acidﬁﬁl ﬁéb‘ture f% %
79.89 1.84 nﬂ?ﬁ”r.ﬁﬁ 28038 19 5k 0.52 3.63
(1)5’21% Glyoerin 100.59 0.04 0.49 0.51 6.10 242
151-ii Myristic

3M | and 010k 99.78 0.03 0.51 0.52 5.49 1.84
}gf)'o‘/i‘*MmSt“re 95.29 0.19 0.52 0.55 7.76 4.15

99.41 0.04 0.49 0.53 5.66 2.03

(1)521% Glycerin 99.06 0.06 0.55 0.53 6.58 2.90
151-ii Myristic

6M | aid oo 97.46 0.05 0.61 0.51 6.21 2.56
}gg‘}/:’,Mm““’e 93.42 0.36 0.60 0.51 8.65 5.04

93.88 0.07 0.57 0.55 6.36 273

* meglumine 0.5% mixture

[0475]

forth in Table 222 below.
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The results of stability testing of Example 151 —i - iii at 40 °C are set




1009% 82.01 1.02 0.68 0.59 18.39 15.06 15K-i Qdycerin
68.38 1.56 0.98 0.59 29.97 26.70 0.2% 15K-ii Mristic
W@20060633026 0.94 0.58 14.45 11.44 3 M acid O.d0/u0008/044375
Mbi sture 100% 65.11 2,18 1.15 0.60 34.06 30.24 70.46

0.99 0.97 059 28.49 25.16 15K-i G ycerin 50.72 1.00
1.80 0,73 41.84 38.57 O. 2%@5&2% Myristic 77.22 0.25
1.66 0.59 20.82 17.81 6Macid 0.1% 15K-iii Mbisture

Me ]3n§1. ,’;} 1.50 3.71 (.75 57.00 53.18 [100% 59]43 Orofabimpurities
& 0. 62 F6te68 33. 3D * MeglaBNi nel ODSWIGT Xt ur e [ 0484]ncrease
Thp results & stlabil%ty festing of FXanple 158 -j |- 4%
i at_ b5 re _set f nrf —i-n Tahl e 229 hel ow 201 \WD
01?201(57%‘//"683109 PETIJS2005/0024375 Tahl e 229.5Mbgl uni nes |1%
M N |l o D 4+ o nlmY DN MmO T 1
ISH}M I'lel(!l pUT T UTT T©5 D.D C FUL ‘:Ilby‘ DU [UDIN DOo=1 T ©qastT
Zero -I-% GIOQQOeru n 0.9284 100. 004%0. 01 0.048 |0. 56 36527
1@L1i21%1s31&K 1%% MyT % - aci d gn 00 Q0T 0.35,0153
. '5 .
10001 o oo 18 st tr p%to 00/@00/) 0 561
100.00 0.00 0.52 3.63
151-i Glycerin
029% 96.48 0.08 0.52 0.51 6.40 2.72
151-ii Myristic
IM | aid 0.19% 95.70 0.08 0.54 0.51. 6.05 2.40
ot Moisture 91.74 0.37 0.58 0.52 7.81 420
96.13 0.07 0.51 0.52 6.04 241
151-i Glycerin
0% 97.24 0.06 0.62 0.50 777 4.09
151-ii Myristic
oM | aidodo 97.54 0.06 0.71 0.51 7.01 336
}gg;/:‘,M‘”St“re 94.46 031 066 0.52 8.45 4.84
97.04 0.06 0.60 051 7.29 3.66
151-i Glycerin
02% 96.60 0.08 0.72 0.54 9.07 539
151-ii Myristic
3M | ad 015 95.22 0.08 0.86 0.54 8.63 4.98
igg;/:‘.M‘”S‘“re 94,42 0.29 0.70 0.55 8.54 4.93
95.98 0.08 0.70 0.53 8.0 517
151-i Glycerin
02% 92,16 0.09 1.05 0.50 10.56 6.88
151-ii Myristic
6M | acid 0.19 91.93 0.19 1.36 0.56 11.35 7.69
}gggz&Mmsmm 89.59 0.50 1.14 0.50 13.57 9.68
90.36 025 1.10 0.49 14.02 10.54

* meglumine 0.5% mixture

[0476] The results of stability testing of Example 151 —i - iii at 55 °C are set
forth in Table 223 below.
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100.00 0.11 0.49 0.56 3.82 100.00 0.02 0.46 0.59 3.33

15K-i

G ycerin 83.45 0.90 0.47 0.61 16.19 12.92 0. 2%

wd Bibe063104 W Myristic acid 86.65 0.45 0.65 0. 6ACT/BSI85/044375
i Moisture 87 92 1.25 0.50 0.55 13.24

9.52 0.
9.42 1

15K-i i

*

1%
00-/.

8686094052

0.59 15.89 12.56 15K-i

Gycerin 71.10 1.85 0.68 018be28307 24,80 0.2% 15K-i i
2 WMristic acid 78.00 0.50 1.27 0.63 19.09 16.08

ey 4K TTT Woi sfure 100% 78,81 2 50 0. 67 [0 5OTlBiiie
Ged1 73, 4o 0. 98D 0. 58 ZBNOG [22DFBHC gl umi ne | Increase
0. 5%mni yt ute anple “5L: 1Drofabinol _S6lutilon i +%
Sesane—O-—Seurcedfrom-bipasa—w-th—Mg-um-ne and-
-1, cerin .
5;‘?‘% 8nt Pegraddnts Added [ 04861 | n Examslle 15L3s |
1518 My@ROTapt ot —fioT ot at T girs— wer e |prepar ed|im
zero | @ieoowdance | wi Ph%%Bxanpl #%51-i - P3| resPeét|i vel y365The
drigMeibirnol [ f o ation were t used {9 [FiTT er
iy fals. flgm m@%imm%ﬂpmﬂal s were
Pitially dacl0 Qi'% hap #0244+ g D4be ~ ¢ 05249 4 A63
lIIILIu.IIy T COotl u, LAY o T —J A" BV | L4 T \>4
AR, 407C for1H—2 3 and—6—nonths—andrat—55Cfor
dosand 2 weeks.93-f50486] THE |resul §4 of stdbllity testling 273
Bfii @il e| I5L - i 25 C arfe set _jortnin
1w | dabis 230 bel &° o2 WSB006/ 065F00 PCT/ 983005 03kRl7s 209
Taptesnz30 Megloupiine 1%ckatial | npyy i ties oso 836 475
99.04 0.06 0.4 0.58 5.40 1.77
(1)521% Glycerin 94.27 0.03 0.56 0.53 8.21 4.53
W ;;E%ﬁ{,iﬁﬁic 96.02 0.03 0.71 0.51 7.08 3.43
oo Moisture 85.55 0.88 0.65 0.57 14.47 10.86
97.15 0.01 0.49 051 6.59 2.96

* meglumine 0.5% mixture

Example 15J: Dronabinol Solution in Sesame Qil Sourced from Arista with

[0477]

Meglumine and Different Degradants Added

In Example 15J-i - iii, dronabinol formulations were prepared in

accordance with Example 15G-i -iii, respectively. The dronabinol formulations

were then used to fill amber glass vials. The formulations within the vials were
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6

months and at 55 °C for 1 and 2 weeks.

[0478]

The results of stability testing of Example 15J —i - iii at 25 °C are set
forth in Table 224 below.
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25 C Potency CBD CBN D8- THC | ncrease
100.00 0.02 0.43 0.54 3.68 0.

2%

15L-1i i

151--i
Myristic

G ycerin

wA @631 02 0.42 0.52 3.65 Zero acid 0.1% 15beT/U82005/044375
Mbi sture 100% 100.00 0.05 0.44 0.50 3.61 100.00 0.09

0.41 0.52 3.63 15L-i
5.12 1.44 0.2% 15L-ii

G ycerin 99.49 0.07 0.49 0.52
Myristic 100.55 0.05 0.51 0.51

5.31 1.66 3Macid 0.1% 15iaple24V0i sture 100% 94. 65
0.53 0.55 0.52 7.88 4.27 99.80 0.05 0.49 0.51 4.86
1.23 dycerin 0.2%96.65 0.07 0.50 0.51 6.65 2.97

ZIS/COIJ%SL T Myrigti C 98. 8.( 0.07 0.[56 0.52 ©. 39 Rtalfhpurities
i'd 0. 1%@00% i¢BD Moijst wBs 100 BSTBI 1. 13 0. 74 Increase
0 54 13 5219.%91 [99.45 Q.07 0%52 (0.53%.1412.5% +%
m: Lum ne 5% mixture [0487] The results of stabiljty
Je/é?lyffﬂnof Exenplle 15L o0b |- iiioat| 40 Coape set s3fidrth
N1 hal AL 201\ aTaYaYall W aVals ki WaYal
lbtl L IUTT Vv 20OV [ VAVAV )RRV \.).J.UJ i
Zero aEg:a' 5/044%004 Tabl0@3231 Megft4umi ne PP Tot al 3.66
1lsmnuw[b1§tmres 40 T Hotency CBD CTBN “THC Tncrease _ %[% %
0eY-i g ycer IIPIO .00 09 0.49 0.54 3.89
100.00 0.04 0.43 0.54 3.48
157 —i Glycerin
02% 98.85 0.09 0.53 0.51 7.10 3.49
15J —ii Myristic
IM acid 0.1% 101.15 0.10 0.53 0.51 5.30 1.64
15J —ii Moisture
100%" 94,21 0.94 0.57 0.53 10.43 6.54
101.23 0.06 0.51 0.53 5.36 1.88
15J —i Glycerin
0.2% 96.89 0.07 0.55 0.52 8.29 4.68
157 —ii Myristic
6M acid 0.1% 99.23 0.12 0.57 0.53 6.49 2.83
157 —iii Moisture
100%" 80.16 1.97 0.83 0.52 27.01 23.12
99.75 0.09 0.53 0.53 6.50 3.02

* meglumine 0.5% mixture

[0479]

The results of stability testing of Example 15J —i - iii at 40 °C are set
forth in Table 225 below.
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0.2% 100. 00 0.02 0.43 0.54 3.68 15L-ii
100.00 0.02 0.42 0.52 3.65 Zero acid O.

Myr
1%

istic
15L-iii

wdbkiosieries 100. 00 0.05 0.44 0.50 3.61 10000% 10601/082005/044375
0.09 0.41 0.52 3.63 15L- Gdycerin 96.18 0.16 0.51

0.53 6.00 2.32 0.2% 15L-i i
0.51 5.88 2.23 1 Macid oTabg223 -iii

Myristic 96.75 0.18 0.55
Mbi sture 100%

91. 57 0.54 0.59 0.52 9.24 5.63 94.96 0.05 0.51 0.50

%u 9 11 [15L-1 [dycerin[0.2% 97.176 0. 11 Q.55 Tbhpurities
w002 3. 24 | Pobncii| M/EBBLi ¢ 98PS7 (. 128-045[0. 50 6. 55 Increase
7 a0 ?M aci d”0_ 1% 15f-jii Mbsturle 1000 86 8% 1.21 +%
094 0 44 14.27 10.66 08,93 Q.10 0.55 0.53 6. 78 3_15
g,y‘é%ﬁri‘“n 0| 299©®. |42 0. @D20. 65 0052 8. 18 05250 0. 266
SR AsdWy TSt 9653012692059 842 4-—773M
Zero | ag@0.6,0. 1% L51100-6% | Moi st0f®P e 10098472, 19 1.06%|1. 55 H6656
124 B@std). 72 g 8 0. 0% 1 68 0.02 8. 00 15L-
109%cerin 80 AL 1, 050 15770 10 P77 0 20 18Li
Meristic 90 98113 1 8940 58 19P50 8. 89546M aci W80, 1%
(1)52{;) Glycerin 94.69 0.29 0.54 0.49 7.93 432
M ;:i{i‘(‘)lrf,f‘“‘c 95.29 0.05 0.55 0.51 5.75 2,09
}(5)2)‘/“ Moisture 90.45 0.61 0.60 0.52 11.21 732
94.68 0.05 051 0.52 6.23 275
(1)5;;/1 Glycerin 96.23 0.13 0.60 0.55 9.61 6.00
M ;fi{;‘(‘)%j:“m 97.06 0.03 0.64 0.56 6.89 3.23
i 3%‘/(‘)‘ Moisture 87.52 0.87 0.89 0.50 15.69 11.80
58.99 0.06 0.53 055 739 3.01
(1)5;;/(‘) Glycerin 94.15 0.13 0.68 0.53 10.62 7.01
M ;fi{;(‘)l\l/f%“snc 96.69 0.02 0.84 0.52 8.35 4.69
%gé;z&M‘”St“re 76.29 1.16 1.37 0.55 22.77 18.88
57.55 0.04 0.64 053 9.12 5.64
(1)5;;/(‘) Glycerin $8.48 0.17 1.03 0.56 14.89 11.28
M ;;J(;‘(‘)I\l’f,%“‘s‘“c 91.09 021 1.85 0.78 15.22 11.56
{gg;z&Mmsmre 48.13 1.61 3.55 0.68 43.37 39.48
90.73 0.06 0.98 0.53 13.48 10.00

* meglumine 0.5% mixture
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15L-iii

Moi sture 39.64 1.54 4.95 0.70 51.32 47.71

1000% 91.65 0.06 1.09 0.52 12.41 8.78 * megl mi ne

w®20@b6/068184 ur e [ 0488] The results of stability PEFUSINGS/044375

of Exanpl e

Tabl e 232 bel
Tabk(@sébz Tot

100.00 0.02 0.43 0.54 3.68 0.2% 15L-i

15L -i

at 55 C are set
006/ 063109 PCT/ US2005/ 044375

Vevr?wﬁw%’%bég

forth in

Y toRiRg U ABP LYk Pot dih 85 Xisre
CBNsdd@oriiHe Thhie n26888lowdS C % % % % 15L-1 G ycerin

My

ristic

100.00 0.02 0.42 0.52 3.65 Zero acid 0.1% 15L-iili
Moi sture 100.00 0.05 0. 44 ®ale236 61 100% 100.00 0.09

O 41 0.52 3.63 15L-i GAycerin 93.45 0.02 0.45 0.56
412730 2% K51+ MyTHStic— 9485669 T0-52 A %ues
Megu;npzp 1% 09 PoMiepacli d €81% 15Lcbhi Nbiséwi€ 9174 0248 [ crease
0°4% 0.59 B.38 4.[75 400%)0% %99. 04 0.96 0,44 @ 58 1%
5.40 1.77 15L-1 dycerin 94.27 0.03 0.56 0.53 8.21
265D, 294 19bqdo]| Wi 9ioh¢ 96. 020 03 0,451 ]0. 5T 7,03
_(>§_43_Ma~.dn1%1ql-|u Mbisturle 85 55 (0 88 0
yristic
zero | 05 gl?‘ P4 47| 10088 0.03 0.44 0.54 3.66
}g{);‘/“,M‘”St“’e 100.00 0.09 0.49 0.54 3.89
(]
100.00 0.04 0.43 0.54 3.48
15J-1 Glycerin
0294 91.77 0.22 0.50 0.59 11.33 7.72
15J-ii Myristic
LW | g o100 92.63 0.33 0.73 0.60 10.66 7.00
}(5){);2‘*1"10‘5“3 93.29 0.41 0.48 0.60 8.64 475
92.84 0.25 0.50 0.59 11.35 7.87
15J-i Glycerin
029% 90.01 0.14 0.61 0.56 12.91 9.30
15J-ii Myristic
2W | atd 019 91.29 0.24 1.03 0.56 12.21 8.55
%(5)%2‘ Moisture 86.17 1.07 0.75 0.56 15.44 11.55
91.65 0.16 0.5 0.52 12.98 9.50

* meglumine 0.5% mixture

Example 15K: Dronabinol Solution in Sesame Qil Sourced from Croda with

[0481]

Meglumine and Different Degradants Added

In Example 15K-i - iii, dronabinol formulations were prepared in

accordance with Example 15H-i -iii, respectively. The dronabinol formulations

were then used to fill amber glass vials. The formulations within the vials were

initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1,2, 3 and 6
months and at 55 °C for 1 and 2 weeks.

[0482]

forth in Table 227 below.
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The results of stability testing of Example 15K —i - iii at 25 °C are set




1009 97.15 0.01 0.49 0.51 6.59 2.96
m xture Exanple 15M Dronabi nol
weosoedod rom Arista with

iii, dronab

i nol

* meglum ne 0.5%
Solution in Sesane Q|

Monoet hanol ani ne aneCT/US2005/044375
D fferent Degradants Added [0489]

I n Exanpl

e 15M i

formul ati ons were prepared in

accordance with Exanpl e 15Aabl§22hg sesanme oil sourced
from-AH-sta—wth—p-5%rproethanol-ap-he—-added—Formul a
Meglgint 1% s0 | GRpEAI Ned cBp2%|gl Y& i nj Hekpul 3 15.v"3t?1?mp“r$2:ease
ats6 contained, 0. 1% nyri sti c agi d; | andyf or mul a ol5M i i o,
al so confai ned 1I00% noi sture prepared in_accordanc
uKtilshkedanpl e B, ,fhe dropgli nol §of nul atj.ofs wer en
Bed to fill hard|l gelatin CapsuPAeés) LN acdc5§r danceg'zvv? h
Y'&1°2 | Theobof mul atg@ns wit pi| t he sul es B
Zero %.%pb%@m} ¥ es?gg@ then Ot'dejkted 2.?5195 c gis? 3 ahd\ggf
fwet hs: 40| C 18RO 1, 2, ®land 6 MhEhs anFéat 55 G8%pr
| and 2 weekwo.od 0490] olae T esubies| Oof St@bil 1Ty 333
testing of Exanple 15M-i - iii at 25 C are set forth
15 fhiie 283 bghov. 205 MO 2006596B109 5o s 023
- US2005/ 044375 Table 233 Monoet hanol aniine Q '%2
DD UL i tisess P5 C Rotency OBB BN D&THC | nceesbe  ssg
3IM Q\; al /01 faVa h-nga - o H AN NN N 19 N A0 M E2 4. NO
T8 -APMBstlre O LOolvr I " yLTTTITT TUUUU U2~ UTH9 Yoo S YU
0002% Zero| 1588P1| Myri st%®¢ aci d®10p. 00 @92 0. 7456 52 1181
4,21 0.1 ¥a P5Mii Miidgtiure 106100 0. 1680. 49 Q056 7.26
4 23 100%15Mi Qycerin 98 45 0. 26 0.83 0. 54 5 95
gz@g‘ﬁlycwzm 3 MdbMii Mguilstic geild 99. 3ko0. 29 14ad 20.82
IK"'F G P 12—01% 15MHH-+—Mo-stii-e—95-61- 0. 37080
6M i dgﬁjﬁ‘?ﬁ 01| 6. 3829 0.22 0.58 0.58 11.45 8.44
o0y Moisture 72.60 2.90 0.75 0.58 28.54 24.72
91.50 0.44 0.58 0.55 14.26 10.93

[0483]

* meglumine 0.5% mixture

forth in Table 228 below.
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The results of stability testing of Example 15K —i - iii at 40 °C are set




100% 15Mi dycerin 0.2%98.64 0.11 1.12 0.52 5.78
1.70 6 M15Mii Mristic acid 99.25 0.13 1.38 0.54
w®2@4/0&3108 0. 1% 15Miii Misture 93.82 0.57 1pdRus208zt044375
12.55 8.32 100% 206 WD 2006/ 063109 PCT/ US2005/ 044375
[ 04911 The results of stabi Iit¥ testing of Exanple 15M
-i - iii at 40 C are set f&2Ip22% Table 234 bel ow

Table—234—p Fotal—tHrpuriti-es—Mnoet-hanolamine 1() IR‘ e
‘ L ol Impurii
Megigtimnity CBDRCBN, 08- THG, | nereass 40 QC 1%(; 1M P
doyeerin 100.§0° 0. 12 6. 49/ 0. 5¢, 4. 08 0.0% Zer oo l5M|i "%
MyFistic acid 100,00 0.22 0,71 0.52 4. 21 0. 1% 15N
. - ()
éé’i/i}?tey?"f“ﬁ 0B, Y 114 0. 957 p. 5 650 2. 42 b 296 1 1’
Lo | SRR | Stibgolci d 94,088 0. 2794 20 0. 533 b. 89 2568
ero j‘ﬁ‘d‘i- '4’315Mi I Mpisture 91 ¥5 0.81 0.99 0 40111 237 100
WEBOCTEMW i | qigewr| n 97.001/0. 12 4496 0. 50.56] 34 2. 2@
0. 2% 2 M IpMibd.ooMyT 1 STio@2 aCl d 984619 U. 1954155 0. 283
6.05 1.84 O0.1% 15M 111 Misture 93.03 0.62 1.39 0.55
1591 Gheen 09 1G0%|d ycerjen| 0.2% 7. 81 0,Q8| 1. 54 Jobh 77
08%11 2 03 ' ) ' ) ) '
- ;fi%'(‘)llM%y“S“C 87.95 0.63 0.62 0.58 10.51 7.50
1(5)15/‘“ Moisture 85.62 1.26 0.56 0.56 16.64 12.82
87.93 0.02 057 0.57 13.58 10.25
(1)_52%/; i Glycerin 82.69 1.03 0.67 0.64 17.19 13.92
M ifﬁ‘éllM%y“S“C 87.62 0.30 0.75 0.57 12.31 9.30
}(S)OK,,/‘“ Moisture 79.89 1.84 0.73 0.55 23.38 19.56
82.01 1.02 0.68 0.59 18.39 15.06
(1)521;‘ Glycerin 68.38 1.56 0.98 0.59 290.97 26.70
3 M ;filfl'(l)‘ll\’l%y”suc 85.69 0.26 0.94 0.58 14.45 11.44
}3104%1)“ Moisture 65.11 218 1.15 0.60 34,06 30,24
70.46 0.09 0.97 0.59 28.49 25.16
(1)521;‘ Glyoerin 50.72 1.00 1.80 0.73 41.84 38.57
M ;csilg'(‘)‘llv[%y”sm 77.22 0.25 1.66 0.59 20.82 17.81
}(5)1042“ Moisture 36.15 1.50 3.71 0.75 57.00 53.18
50.43 0.75 1.67 0.62 36.68 3335

* meglumine 0.5% mixture

[0484]  The results of stability testing of Example 15K —i - iii at 55 °C are set
forth in Table 229 below.

201




0.2% 3 M 15Mii Mristic acid 98.95 0.09 1.59 0.52
5.24 1.03 0.1% 15Miii Misture 93.24 0.66 1.66 0.55

wd 200846041 100% 1 dycerin 94.67 0.03 2.04 OpSOUS2049044375
2.41 0.2%.2%6 M15Mii Myristic acid 97.22 0.01
2.05 0.47 6.57 2.36 0.1% 15Miii Moisture 89.65 0.13
2.46 0.63 15.64 11.41 10098bl838%] The resul ts of

ot At |1 v/ t octi na nf Evarm| e 15 MM 1 t+ BB (‘ ar e
oL G.IJIOI T oot Ty Ul aTTpt LOITVT A;\co1 lrﬁlpur]tles
Meglgreipe 1% or { h j.p. TJabl e 235 bel 0207 V\Qg_%g)@6 0631 TR—

PCFI US2005/ 044375| Tafl e 235 b{pnoet hangl amine @, 5% 9%

Total Tnpurities 55 C Potency CBD CBN D8- THC Thcrease

UK 4%yl 1 d n 10Q.00 0.12 49 0. % 4. 08 i)
28 0 15M | | ,?‘ugd;ti c agllog 100, 0%96 22 o.% ilo.52 3250
IGKT% 15Miii Misture 100/00 0.16 0.49 0.56 4.23 100%
zero | ABREGE yeer i M ¥b) 64 0.°05]0. 86 9*B0 5. 53’ 4145 03991
A HE MA : 4+ HEP | faYwi QL fa fa¥al 1 11 f‘ ) = 70 1 A Q
I‘SKﬁ‘M}ﬂ't{lé IVyl I'STTIrC AT U J7 /09 U, U0 [LI—IXI N 4 I T O I pv)
e i i Moi st b5 51 %102 0. 624%| 59 8096 4.32 380p%
15M i _dycerilfo.gbl 94 0.023|1.18 Q464 6, 725264 03.2%
(1)5213/;1 Glycerin 83.45 0.90 0.47 0.61 16.19 12,92
15K-ii
(w | Myristic acid 86.65 0.45 0.65 0.64 12.53 9.52
0.1%
}(5)10(/‘" Moisture 87.92 125 0.50 0.55 13.24 9.42
86.86 094 0.52 0.59 15.89 12.56
(1)5213/;1 Glycerin 71.10 1.85 0.68 0.59 28.07 24.80
15K-ii
o | Myristic acid 78.00 0.50 127 0.63 19.09 16.08
0.1%
igOK/‘“ Moisture 78.81 2.50 0.67 0.59 22.93 19.11
73.45 122 0.73 0.58 26.08 22.75

* meglumine 0.5% mixture

Example 15L: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

Meglumine and Different Degradants Added

[0485] In Example 15L-i - iii, dronabinol formulations were prepared in
accordance with Example 151-i -iii, respectively. The dronabinol formulations
were then used to fill amber glass vials. The formulations within the vials were
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6
months and at 55 °C for 1 and 2 weeks. '

[0486] The results of stability testing of Example 15L ~i - iii at 25 °C are set
forth in Table 230 below.
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2 WI15Mii
2.66 0.1%

o

Myristic acid 97.85 0.32 1.57 0.52 6. 87
Moi sture 9483 0.34 0.93 0.57 10.24
Sol uti on i PCBESANF044375

1I5Miii

W®208/063100% Exanpl e 15N: Dr onabi nol
Sourced from Croda with
Di fferent Degradants Added [049%;

dronabi nol control foFshle3a3

IIQI al

Monoet hanol am ne and

In Exanpl e 15N-i

ons were prepared

oil

SOUE

in

ced

BREI al so

it h Q.
Wot‘éncg i

coyt

5°/eB
ned ,

__*ag_gg_p_danr‘a wi-t-h l:vgrml e 1'—'\R
Meflynon1%Gr oda

. 2%

n JGt

ol &
gl ygerin

sesane

mi peadd

; Topmula

d

\%I]

15y+||

F’l,“.p;a,lmplgltles
Increase

al SO conta

ned 0.

1anyris

Cacid;

and for

Fa 15N

Zero

1al-s@yce@nt a
ot h Exanp

n OO@b
elgo'oo'rhe droHa

ure p

Di_nol &%o

par ed Ilgz(})

r mul at’i

accordgafe
NS wer hen

IQIS& Mlyrisge f |

Wale 2

| 1o@sd gel apipn
rmH-atio

The f

capsuj s

ns—withit

in agGe

the Pnpmll es _wer

dance; yd

th

a

1%1: il %/lmstlfe] y

I eS0&,

t hen0pg

sted @4

25 C oo

3 and3.@

nonths; 40

C 10®60

1,2, 0489

and 6 gmn

ths apgz

755 $oif

or

1 and 2 weeks.

0494] The results

of stabi

1ty

3M

Ibles@lycerip of
G2 Tabhle 2

36

Ex
A

e 15N
W, ?059{0

2 B‘é}-‘%t

25 C
atng *>

b set 5E

orth

1.44

ﬁgwﬁys%oos

044333

0

Tabbes

50/ nr\i-

| npukist

€S 5.31

1.66

1%%6!1 %ﬂ}u oY

% 9

oW a e Bl o Wal
aAarmm 11T

% 985

U I70

N- i

it

f‘DI\II’\QT
DN D01

.|00 0. 232

LN
No LELLA"A B3

D. 60 07-87

4.27

3.72 0.29

)Zeammﬂ

S5N-11 oy

|st|cm@0|d 10050

0. 114.6.

1.23

0.54 4,02

0.1% 1

SN-iii

M

bi sture 100. 00 O.

10 0.58 0.57

6M

15L-H3Hycerin Q0

03%204 204 3

b A year

M-15N-

in 98,36

Miris
My

ic-—-acid

0.38 9598 0.585

p

MAS_Q. ’)’)

57 2. 85
1.20 0.

8

2.97

16]a &l_le;yrﬁtlc‘]_ 5

98.80

0.07

0.56

0.52

6.39

2.74

15L-iii Moisture
100%"

85.81

1.13

0.74

0.54

13.52

9.91

99.45

0.07

0.52

0.53

6.14

2.51

[0487]

* meglumine 0.5% mixture

forth in Table 231 below.
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The results of stability testing of Example 15L —i - iii at 40 °C are set




-0.1% 1 15N-iii Moisture 94.37 0.58 0.68 0.57 12.80
9.27 100% 15N-i dycerin 98.21 0.11 1.20 0.59 6.31
WQ@28/063302% . 2% 6 | vl 15N-ii Mristic acid 97.A61/051965/044375
1.49 0.56 6.16 2.14 -0.1% 15N-iii Moisture 90.25 0.77
0.88 0.55 14.08 10.55 100% LO495] The results of
stability testing of Exarrplé - 111l at 40 C are
set—Forth-n—Table237bel-ow—209-WO2006/063109
MeB@TAUSR005] 04375 Taghe 237 | ppuii t i[es—o2Bhpmuries
i °es 40 C Pej ency GBD CBN DT Ino%eas wa%glsN-u %
Glycerln1000011 0.60 0.57 3. 72 . 2% Zero I5NFT
My Gisteric  acgl ég(g 00 O. 0. 66 .4%4 4, Oé) . 1% 1@% 11
W% sture 1 10 0.58 0. 57 3% 100%'15N |
oy c?’é’f‘?“ﬁ 93. 5&0@0 17 1. I20.56 6073| 3. 01 .49./2% 1M; 65
Zero 1 Mrrifstie—api-6-93-54-0.10 1,88 0.57 §.68 2. 66
wi&?T@N—iii MBI ure 9508 0. 9040| 79 0.050 [12. 48381 §5
100% 15N 1 1A mcerin 94.096 [0. 16 3449 0.50658.[26 3. 943
0.2%
Lo Glycerin 96.18 0.16 0.51 0.53 6.00 232
15L-ii Myristic
IM | atd019 96.75 0.18 0.55 0.51 5.88 2.23
o boii Moisture 91.57 0.54 0.59 0.52 9.24 5.63
94.96 0.05 0.51 0.50 5.74 211
(1)521‘0/: Glycerin 97.76 0.11 0.55 0.51 6.92 3.24
oM | ol Myristie 98.57 0.12 0.75 0.50 6.55 2.90
o5t Moisture 86.87 121 0.94 0.44 14.27 10.66
98.93 0.10 0.55 0.53 6.78 3.15
(1)521;%‘ Glycerin 95.42 0.01 0.65 0.52 8.18 4.50
15L-ii Myristic
IM | aia 019 96.53 0.12 0.92 0.59 8.42 477
oot Moisture 72.19 1.61 1.55 0.56 24.33 20.72
97.28 0.02 0.68 0.50 8.00 437
(1)5213/: Glycerin 89.68 0.12 1.06 0.59 13.79 10.11
15L-ii Myristic
6M | aid 019 90.82 0.13 1.65 0.58 12.50 8.85
133/‘0“ Moisture 39.64 1.54 4.95 0.70 51.32 47.71
91.65 0.06 1.09 0.52 12.41 8.78

* meglumine 0.5% mixture

[0488]

The results of stability testing of Example 15L —i - iii at 55 °C are set

forth in Table 232 below.
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2 M 15N
3.20 O.

w®2008/063100% 15N- i
3.24 0.2% 3 M 15N-ii
0.60 7.43 3.41 O0.1% 15N-iii

1% 15N-i i i

Myristic acid 95.56 0.11 1.70 0.58 7.22

Mbi sture 90.30 0.65 0.94 0.51 12.75
A ycerin 97.25 0.11 1.62 0. 58CBUSD05/044375
Myristic acid 95.74 0.17 1.83
Moi sture 91.70 0.72 1.25

0.54 14.07 10.54 100% 15NFable3Zerin 94.46 0.05 2. 23
31

SN

|\AII’IQfIr‘ aci-d-94. 00

—0-56-8.03

2066 M

it 1 ities
Megumli2 1%, 63 D.Pg4 ? 31 é]g 9 |0. ]f 15|\ I &Q ture Ogl;m‘ﬁ
0535 1.82 D. 5% 15 94012 41 %% 4%61 he resul ts| of 4o,
Stabi ity testing of Exanpi e le- — 11l at bb C are
1seiGgyke@ thi1n _Tanl e 23 el ow. ¢ VWO 2 06310
0RGT/ US2005/ 0 ﬁﬁ%@% Tab§89?38 Té%a |nn39|t|es Tss
1%%@@*\‘8 0} 5:00.830t ency o@BD CBN PB8-|THC | ngsease 555 O
Zero 1% 04 04 04 0% +051 15N-i Gl ycerin-100.00 0.11 0.60 Q.57
?%mﬁmiwa ZeP@00l5N- i | 0Nyt sti coddi d 100500 0. 113.6. (66
u b4 4702 O 16500L5 N1 1 io.0bi ST UT 841400, 00 03z 10 0. 5850- 57
3.53 100% 15N-1 G ycerin 96.45 0.16 0.96 0.62 6.63
26050 24 1 WASN1T Wggfstic ggifd 95. 8029 159 273
03%61 6 19 P 17 ' : ' ' '
15L-ii Myristic 94.85 0.09 0.52 0.59 5.74 2.09
1W | acid0.1% . ' : ' : :
igOL/‘o“ Moisture 91.74 0.44 0.46 0.59 8.36 475
99.04 0.06 0.44 0.58 5.40 1.77
(1)52%,/: Glycerin 94.27 0.03 0.56 0.53 821 4.53
- ;CS;(‘)‘ i\f/fri’“tic 96.02 0.03 0.71 0.51 7.08 3.43
%(5)‘6/‘:‘ Moisture 85.55 0.88 0.65 0.57 14.47 10.86
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Example 15M: Dronabinol Solution in Sesame QOil Sourced from Arista with

[0489]

Monoethanolamine and Different Degradants Added

In Example 15M-i - iii, dronabinol formulations were prepared in

accordance with Example 15A, using sesame oil sourced from Arista with 0.5%

monoethanolamine added. Formula 15M-i also contained 0.2% glycerin; formula

15M-ii also contained 0.1% myristic acid; and formula 15M-iii also contained

100% moisture prepared in accordance with Example 6. The dronabinol

formulations were then used to fill hard gelatin capsules in accordance with

Example 2. The formulations within the capsules were initially tested, then tested
at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for 1 and

2 weeks.

[0490]

The results of stability testing of Example 15M —i - iii at 25 °C are set
forth in Table 233 below.
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100% 150-i
0.

pcrr (B B3 My

2% 3 M 150-i i
wo280/0d3181 0.1 150-iii
6.38 2.47 100% 150-i

0.52 5.91 1.78 6 M 150-ii
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testl ng of Exanple 150 -i
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100% 212 WD 2006/ 063109
499] The results of stability

at 40 C are set forth
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15M-iii Moisture 93.03 0.62 1.39 0.55 12.32 8.09
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[0492]

The results of stability testing of Example 15M —i - iii at 55 °C are set
forth in Table 235 below.
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Example 15N: Dronabinol Solution in Sesame Qil Sourced from Croda with

[0493]

Monoethanolamine and Different Degradants Added

In Example 15N-i - iii, dronabinol control formulations were prepared

in accordance with Example 15B, using sesame oil sourced from Croda with 0.5%

monoethanolamine added. Formula 15N-i also contained 0.2% glycerin; formula

15N-ii also contained 0.1% myristic acid; and formula 15N-iii also contained

100% moisture prepared in accordance with Example 6. The dronabinol

formulations were then used to fill hard gelatin capsules in accordance with

Example 2. The formulations within the capsules were initially tested, then tested

at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for 1 and

2 weeks.

[0494]

The results of stability testing of Example 15N —i - iii at 25 °C are set

forth in Table 236 below.
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[0495]

The results of stability testing of Example 15N —i - iii at 40 °C are set
forth in Table 237 below.
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[0496]

forth in Table 238 below.
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The results of stability testing of Example 15N —i - iii at 55 °C are set
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Example 150: Dronabinol Solution in Sesame Oil Sourced from Dipasa with

[0497]

Monoethanolamine and Different Degradants Added

In Example 150-i - iii, dronabinol formulations were prepared in

accordance with Example 15C, using sesame oil sourced from Dipasa with 0.5%

monoethanolamine added. Formula 150-i also contained 0.2% glycerin; formula

150-ii also contained 0.1% myristic acid; and formula 150-iii also contained

100% moisture prepared in accordance with Example 6. The dronabinol

formulations were then used to fill hard gelatin capsules in accordance with

Example 2. The formulations within the capsules were initially tested, then tested
at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for 1 and

2 weeks.

[0498]

forth in Table 239 below.
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The results of stability testing of Example 150 —i - iii at 25 °C are set
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150-iii Moisture

Lo 100.00 0.15 0.48 0.51 3.91

150-i Glycerin

2% 94.36 0.18 0.90 0.52 6.74 2.61
1M éfg‘“ Myristic acid 94.23 0.11 1.11 0.51 6.51 2.52

150-iii Moisture 95.61 0.40 0.68 0.51 6.97 3.06

100%

150-i Glycerin

02 97.31 0.18 1.26 0.53 637 2.24
2M é?g'" Myristic acid 97.79 0.10 1.40 0.53 6.10 2.11

150-iii Moisture

L0 96.23 035 1.02 0.51 9.42 551
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100%
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2% 96.64 0.06 1.65 0.48 6.04 1.91
6M (1)?02'” Myristic acid 96.76 0.01 1.68 0.47 571 1.72

150-iii Moisture 92.33 0.11 2.00 0.50 12.58 8.67

100%

[0500] The results of stability testing of Example 150 —i - iii at 55 °C are set

forth in Table 241 below.
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3.06 0.68 45.70 42.17 100% 15Q i dycerin 92.57 0.04

2.77 0.58 10.62 6.90 O0.29T&IM46Q ii Mristic acid

89.50 0.05 4.14 0.59 13.37 9.35 O. 1%15Q||| I\/bisture

J.UU/U i UDUO IIIC I CbUI ts o st dUI I I Ly testt Ilg UITOtal [mpurltles

MOHOCtERO&WﬁfW%lSQpDkncy iiic@s 55 Ccane setpgf@st M T Tabdt € Toemse
227%bel ow. | 218 WO 2006/ 068109 %PCTI US2005/ 044378 Tapl e +%

247 Total Inpurities 55 OC Mnoeflu ne 0.5% Pot enc

1IG8IDGEBN D8t THE dgicr easg 755 C %% %0 % +%ue15Q 1 43
Y% cerin 100.00 0. 11 0. 60[0.57 3. 72 0.2% ZYero 15QJ|

Zero 1@9#%”@'{%‘“‘ D0.100000. 11 0066| 0. 54 ds02 aciod70. 1% 15D i i

TO 058 0. 57 3. 58 Wbisture 100% Gycerin
}ﬁ(?:*’ Métle- 100,00 313 0.48ur 0 P YCeert

150-i Glycerin

02% 96.03 0.17 0.77 0.28 5.96 1.83
1w (1)?8-11 Myristic acid 97.71 0.16 0.98 0.57 5.82 1.83

150-iii Moisture 96.84 0.01 0.60 0.59 6.94 3.03

100%

150-i Glycerin 5 )

o 94.97 0.27 113 0.82 7.25 3.12
2W | 150-i Myristc acid 96.86 0.18 138 0.60 6.74 2.75

0 1ii Moisture 96.28 0.18 0.91 0.3 8.37 4.46

Example 15P: Dronabinol Solution in Sesame Qil Sourced from Arista with

Monoethanolamine and Different Degradants Added

[0501] In Example 15P-i - iii, dronabinol formulations were prepared in
accordance with Example 15M-i -iii, respectively. The dronabinol formulations
were then used to fill amber glass vials. The formulations within the vials were
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6
months and at 55 °C for 1 and 2 weeks.

[0502] The results of stability testing of Example 15P ~i - iii at 25 °C are set
forth in Table 242 below.
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W15Qii Mristic 95.41 0.13 1.53 0.59 7.54 3.52 acid
0.1% 15Qiii 89.05 0.53 0.86 0.64 16.18 12.65
Moi sture 100% Exanpl e 15R Tiklep4di nol Sol ution in
Sesams O' | Sourced fromDi pasa wi th Monoet hanol am ne

Aad T NAEC

Monoethandfaine 0.5¢r onabiel | f afgiul af i oggywer

+ m | 4+ faYal|
d.llu LJI | | CT Tt LYl auaiit S '\UUCU [ VU I] I 11 D allplvﬁ)ta-ll-rﬁ,lpuntles
e

. [ . L Bi-ARAr o TN Increase
#3¢6r dance| wi %h Bxanpte 1b50-iwiii|, respectiveby. The i

dronabi nol fornmulations were then used to fill anber

1gP-s@lgeenini al 5. f or mu ons wythin thgsyials
G2 tially pc@-(gﬁ), t hnanlo'fll%a 5t ed \;\?192'% C f§}‘5¥2 and\l\%&e

Zero oﬁihf"ﬁ@‘”"‘ﬂo Cib@oo |1, 2, 032and 6 omgnt hs asz|at 5548 [f or
3p-AiRisae WEEKS, 5101 The[results [jof stabifTity testing
10% Exanpl e| 15P¢ 60 - di% 25 A4Hrle set %forth i B3
Tabl e _248 bel ow. 220 WD 2006/ 063109 PCT/ US2005/ 044375
Hafleedu8 [Tot a sol jmpuri bses  Monggtlhanol geb he 0. 59%¢25 118
ey— CBN-D8-THC-|-netrease 06-9% O0p 04 04 404 J5R-1|
sM | IR 1 ho 1o010d. 17 004B] 0. 49 @613 0. 202 Fero 15Rfii 131
ISchilvektire AT d .000 0.52 7 3.9 0. T%
100 g 014 §e1 U6 6.86 2.63
(1)5;%‘ Glycerin 97.19 0.04 1.08 0.54 5.35 127
6M | 1Pl Myrisic acid 99.58 0.03 1.20 0.51 485 0.64
} 3(1;,2“ Moisture 96.45 021 0.72 0.57 8.76 453

[0503] The results of stability testing of Example 15P —i - iii at 40 °C are set
forth in Table 243 below.
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1511-iii
15R-i

0.1% 15R-i i
- 100% 15R- |

Moi sture 100.00 0.15 0.48 0.51 3.91 100%
A ycerin 98.81 0.37 0.76 0.54 0.2%6.15 2.02 3 M
wd Bi86i063104/r i stic acid 98.98 0.32 0.86 0.52 5. 9BCRUSM05/044375
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G ycerin 0.2% 97,61 0.07 1.03 0.56 5.71

1.58 6M 15R-ii Mristic a&hble@d305 0.03 1.13 0.53

5.46 1.47 0.1% 15R-ii i

Moi sture 97.15 0.29 0.77 0.56

434,92 [100% [0511] The results] of stabil T yTotal Impurit
Mono 4’ 0. . o purities
e%%’s?gin%g of | Beampl o 1CHBR -i - GBNi at BOTIE are set Increase
farth in Tabl & 249 bhéfow. [221%AD 2006/063109 % +%
PCT'III IS2005/ 044375 Table 249 Mbnoet hanolanm ne 0. 5%
gﬁ_,@; dreihpur i tioeso YO C Bopeéncy CBB CBN D$sTHC | ncees
e | BPRVGLFCETT I 100000176480 #9—4-—13—4—2% Zer
o | dsR 11 Mristi%®%cid 186200 0. 1270 52 0.947(3.99 4® 1%
IR Moistre Nb{ St 45,6, [100. 0,0/ 15 0. 4 0. 51 3,91 100%,
W& | o yebrin 0200956610 13 0.68 0. 536142 2 29| 1
MEBR My Stic 96090069 0-980.536.50 2 51
TR | RbPIst ure 94619 0. 1670, 66 0.031 8. 42 465 1.59
o
. T 98 O 1T 177048 523110
1M éﬁgfw@"f"@ﬁd &% o.%? 1.08 0.53 6.04 1.83
} 3(1;2“ Moisture 93.95 0.28 0.72 0.54 9.73 5.50
Lo Glycerin 98.91 0.05 111 0.52 5.17 1.09
2M éff;'ii Myristic acid 99.74 0.07 1.52 0.49 5.17 0.96
} g(l;;/:“ Moisture 94.59 0.43 1.07 0.42 10.64 6.41
154 i
0.52%‘ Glycerin 97.29 0.01 1.54 0.55 6.39 2.31
3IM (1).51};;“ Myristic acid 98.08 0.03 2.05 0.54 7.04 2.83
i gg%” Moisture 92.40 0.25 1.40 0.52 13.24 9.01
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} 3(1;,2" Moisture 82.82 0.28 2.53 0.54 20.38 16.15
[0504] The results of stability testing of Example 15P —i - iii at 55 °C are set
forth in Table 244 below.
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0.2% 2 M 15R-i i
Q)% 15R-i i1
100% 15R-i

2.68 3 M15R-ii

7.21 3.22 0.1% 15R-ii i

5.46 1.47

WO 2008/08316491

0.52 6.81
1.94 0.52

Myristic acid 98.81 0.06 1.37 0.47
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A ycerin 0.2% 97. 03 0. OFCT/USM05/044375
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lgemah@mﬂg 4 130 12% Zhe| 15R- i §4o\NWT i St igGe 100. 00, §./14
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15P-iii Moisture
Lo0% 94.83 034 0.93 0.57 10.24 6.01

Example 15Q: Dronabinol Solution in Sesame Oil Sourced from Croda with

[0505]

Monoethanolamine and Different Degradants Added

In Example 15Q-i - iii, dronabinol formulations were prepared in

accordance with Example 15N-i -iii, respectively. The dronabinol formulations

were then used to fill amber glass vials. The formulations within the vials were

initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6

months and at 55 °C for 1 and 2 weeks.

[0506]

forth in Table 245 below.
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[0508] The results of stability testing of Example 15Q —i - iii at 55 °C are set
forth in Table 247 below.
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[0510] The results of stability testing of Example 15R —i - iii at 25 °C are set
forth in Table 248 below.

220




cannabi noi d, by wei ght.
wherei n sai d sesane oi

10. The dosage formof claim4
contains an effective anount

w®@Rooaneamd - oxi dant sel ected fromthe group CoOnNBCEUSINGS/044375
| ecithin and any

of sesanin,

sesano

sesanol i n,
conbi nation of the foregO|ng

11. The dosage form of

claim 1, which contains anflabl¢248ti ve anount of one or

nore

anti-oxidants to pronote stability of the

Monoethafg %1
a

cannabi noi
Hdd4ge
out 0. 00

dag

Paonen Of BRI M

1%%

al st unacc

0 aboufe 109

Ept abl e degradati
14, ceini ch @EBAPIC S
an®i -o

on.

T @mpudities

idaft, b

es from
v weeght .

Increase

+%

13. _The d

sage
~J

formof_ cl

im?2

wherein th

Zero

??ﬁﬁﬁHan

RBon~nnant o

ln

d 1®.

|l aveal

odronabimm

and daes$ not o0.6®

nahbhi-xnad
RabtHo

nt ai n 4.13

e 1 n + hd
SO 1T UITT¢

1 wagu?g

C 1

m $@[0R¢

c—af
€SOt

t ed fPBh

CV

t he g2 pup cohéi

daear adan
ucTyr auari

sting3§P

15gerleat>suret h
IQQ%pat er t

anl%

han

del t a-
canna

i}

i n

getrahéq§ocanna

5P
gr ea

t han 304

\)

rnnnnhldl

and-anyv rnnhln

iM

?ﬁ“mﬁggage

| (CBD),

f o8

mof cl apmm

=<

,  whavrei

aLLen——Lh
n sai dsh

ereof 1
ard geliaf

in

2.02

léﬂﬁﬂﬁHhﬁm&
o.and T

rom ab

e

LLES) I T"OTT d.U

t

ut

oL 0L
0J070 1

15% Rt

o —about

er, b

W aV¥aV¥aVi
LUU70

ei ght 521

eatTtn

5.

2.00

15R4é Mdigwage
IQO%W‘I’\F ! Ses

14, wherei n sapéeh

dosaage f
gosage

ant i - gxkd

Lsing fio
-s+Ag

ant

om

2.64

oo

nlf\r\l{' N 10

orm conmn
A ARRER R A aRS =

16 'I'In
L O7

o

6 M

1"Gl'ycerh’1 =7
sage for

o+ hy o
L2 B I Y

wher eilf3 sai d | &4

ot o
weTygi

Byt
oy

L hin sl

T

1.58

1ﬂ@£MMﬂ@gdl
ofyy wei ght

"3

0$he.dos

m aoqq

form

U. 5%

cIain“%%

%

apout 8.4
546
whererm

o

1.47

13Rjji foighyie | -

100 anmiint

OXIﬁ

ant

corb|m7a(

PN ZW..N
U UUJ./ULU CUJUUL

i d- 6- 0.pa

m t at8ﬂ3l

1.0/,
79

iy
LY

n

4.52

Clll anouilre

B et M TSt

IIUII

I CUJUUL

a
gstin
abduﬁhﬁ;”ﬁéb%l@ balowt 0. 1%

b il SR

by wei ght .

formof claim14, wherein the anti-oxi dant

fromthe g
(BHA), but
| ecithin,

sesanol i n,
pal mtate,

and sodi um netabi sul phite,

roup
yl h

consi sting of butyl
t ol uene (BHT),

ydr oxyl

Vitam n E t ocopherol

al pha tocopher ol
fumaric acid, malic acid,

pr opy
sesamn, s

ascorbi c acid,

hydr oxyl

V\ICI ylll .

is selec
ani sol
| gallat
esanol ,

S al C{IAIO oﬁ]are set

19. The dosage

ted
e
e,

ascor byl
sodi um ascor bat e
di sodi um EDTA, and

combi nati ons of any of the foregoing. 20. The dosage
formof claim1, which further conprises one or nore
therapeutically active agents.
dosage formof claim20, wherein said additiona

addi ti onal

therapeutically active agent
nar coti ¢ anal gesi c,
a steroid,

anti-eneti

C,

221

a non-narcotic anal gesi c,

21. The

is selected from a

an




and m xtures of any of the foregoing. 22. The dosage
formof claiml1l, wherein the cannabi noid is dronabi no

WO P00an6AanDuUnt

The dosage formof claim 1l which contains dronabino

as the active ingredient,

ingredients at a |evel

du

ring its

t he dosage form containing

clained shelf-life as foll ows:

sel Bae% r om t he fol | ow ng

(i) not

from about 0.05 ng to about 20 PEI/UM05/044375

Monoe

mﬁﬁfmﬁ?éét

ess. than

elr rPatdnan

fUWbOT

areater thlan %bo

the rnit

aboiRD 2%

t 2% can

al_drong
cane@bi 1
nabi Hi ol ;

(bl nol co
olRs-(Hd i
(iVd no

NT €NtTotalhbykrities

not
22

Increase
+%

ar

eater th

an_abaol

t 2% del

a-8-THC;

(\v) not
\ 7

areater
~

Zero

Olﬁ&me

X 0- THG;17

Theae

and (w48

baoana £ A~

any oy

hi nat i On

of

R 0da

A~
' uUv

.an effe

txgrlml

ctive %

f Al o
Ul ol Al

unt of43

|
T

Vi sco¥i

whieh

ty

IBK)

thiMoisBe t

1WWnrnQ|tv

° 960%\6'
t O

de a pha

cannabin

Fmace jgc
bi d _fqr

ally agf

ersed in

ept abl g,

the ses

ne

ol

I hncnd

said vi
Saa—V

scosit v

modi fiar
AreeH+-e

1M

@%

PQTTI nr
1]

r OUg.664

onsi stilth

oo oot

sil (sist

sol ected
sel-ecte

6.42

229

1%&
0% C

f‘l’ ﬁ[ n{sllgafmd
0

cetosts

Gel P

dl yl atc

e 33/ 8%

) 1
Dot

Gel ude

yl at LUII

39/ 04-3

251

lmem@@wwg|
lppf/‘\lr‘nr \I|

y
P

cer yl ok

al-m-to
Mm-+0O0S

ehenatygs

f earat e
eatat¢€

CD”Dfd&ﬁ

Praocirol
e c1-1-064

| 888 AT
ATO5)-:

451

1(\

f\ CnF

<t

ocan—1A4
S ATT L=

270

o7

Cnf +
Sot-tt+san

2M

03y

080

15 Glycerin © |

res ther%@%

15R4f;

lubilize

. Crnft+ 1 o
oo t1IS

25. The

N .
n—o710,

dosagel’f

or m of-4¢

1.10

.°><I
g

e
ST

w
0

an eft

aid cgﬁﬁ

CTT Ve 133

bi noi

unt
26 Tﬁ4?

1.47

léﬁ-lﬂé\ﬁaiuw 1

Aacana

£~ Af
1 UI III UI

furthes

Iﬂ; m
ctat-m

CONpri.i3€

il HIP-N =
v I

S an |y

£ ho
1 UI l IICI

osage ¥
sifiefsy

5.61

C UUOClyC

L,

A il-o.ad
CUITPT 1T7S5T

iM

T8

ok C

Bt on
furt

Clllldllh

(]

herg%%ﬁprlse§ob

The—dossg

sur f deX'3

ge—form
int. 2932

£ 1 H
Ul CT ar 111

The doB¥d

2.68

1ﬁo

ﬁ ek ace |

Al Myglos

Lizes

whi ch B

the can

't her 1 4aC
nabi nol

Iudesog
;mal nst

>taMI9£e

3.22

lgkﬁﬁﬁﬁﬁflon B05

The fonnulatimm4q

f clamn1

lnarrpﬁt:

1, whexai

8.50

the—sesanme ot

C

mtarms—a

I anti =0

dant—s

} + (l £
creciileu 1

6M

lyna$g£gup CONSi St
ok&ci t hin

nd

g ofs
conbi®d

Ation d% t

ssam n

Iesanol,
he fofe

4pi ng. !

Sesarol i

6.44

13
0.4%

gMgigsage

raofi nnrl

f 069G

fald arln t
l A% A>3

f ¢l aiyigy

o whi e h

L, wheygi

cnffl c

n the se

rant [a¥as a)

mt onf
AT T T

same @) 47 |i

8.38

13R-
1

tllﬁmstur-e
Ui - 0X1 d

qnt 08

ot

been &adsd

—CTTC o

not e 956

=d to P

hi | i t 91.5f

17.61

the cannabi noi d

fo
o)

SO

r
U

urce,

Pﬁ Cl B dPos

ce ‘sel ecte

311‘[5

inm the d

sage ro

‘Uﬁ%ﬁh tEJﬁﬁ

fromt e gr
nat @rthlin Sehly 28 belpvsynt heti ¢ sour ce,

222

m JsZ.

PR L

up co S|st|ng o
a sem -synthetic
and a m xture of any of the foregoing.

ne dosag

S ik

?t%@ & are set
a




33. The dosage formof claiml1l, wherein the
cannabinoid is in a formselected from the group
waeonseiong of its free form a salt, an esterpCEHUS2005/044375
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) R Total Impurities
M°“°e“‘a5“5°lomcnme 05% | potency CBD CBN D8-THC Tncrease
% % % % % 1%

15R-i Glycerin

0200 100.00 0.17 0.48 0.49 413
Zero | 15R-ii Myristic 100.00 0.14 0.52 0.47 3.99

acid 0.1%

15R-iii

PR % 100.00 0.15 0.48 0.51 3.91

15R-i Glycerin

020 96.03 0.17 0.77 0.28 5.96 1.83
1w | 15R-ii Myristio 97.71 0.16 0.98 0.57 5.82 1.83

acid 0.1%

15R-iii

DRI % 96.84 0.01 0.60 0.59 6.94 3.03

15R-i Glycerin \

0200 94.97 027 1.13 0.82 7.25 3.12
2w | I5R-ii Myristic 96.86 0.18 1.38 0.60 6.74 2.75

acid 0.1%

15R-iii

R o 96.28 0.18 0.91 0.53 8.37 4.46

[0513]  As see from the results above, the protective effect of the bases
meglumine and monoethanolamine was confirmed by the addition of degradants
such as glycerin, moisture, and myristic acid to the dronabinol formulation. The
results above clearly indicate that the bases meglumine and monoethanolamine
protect dronabinol formulations from degradation induced by glycerin, moisture

and myristic acid.

Conclusion

[0514] Many other variations of the present invention will be apparent to
those skilled in the art and are meant to be within the scope of the claims
appended hereto. The foregoing specification alludes to beliefs, hypothesis and
conclusions of the inventor based on his experience in the field, the reports of
others (such as those identified in the publications identified herein), and
experiments conducted and reported herein, and are provided for purposes of
(possible) explanation only and are not meant to limit the invention in any manner

whatsoever.
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CLAIMS

1. A cannabinoid dosage form comprising:

an effective amount of a pharmaceutically acceptable cannabinoid dispersed in a
sesame oil-base carrier;

an effective amount of one or more organic bases selected from the group
consisting of ethanolamine, methanolamine, and meglumine; and

a hard gelatin capsule encapsulating the mixture of the cannabinoid, and the
sesame oil-based carrier, and the one or more organic bases, said dosage form being
stable at room temperature for at least one year.

2. The dosage of claim 1, which contains at least about 80% w/w of the cannabinoid
in undegraded form after exposure of the formulation to storage conditions selected from
the group consisting of (i) elevated temperature and humidity conditions of 40° C/75%
relative humidity (RH) for 6 months; (ii) elevated temperature conditions of 55° C for
two weeks; room temperature (25° C) for two years; and any combination thereof.

3. The dosage of claim 1, which contains at least about 90% w/w of undegraded
cannabinoid upon exposure of the formulation to storage conditions selected from the
group consisting of (i) elevated temperature and humidity conditions of 40° C/75%
relative humidity (RH) for six months; (ii) elevated temperature conditions of 55° C for
two weeks; room temperature (25° C) for two years; and any combination thereof.

4, The dosage form of claim 1, wherein said cannabinoid comprises dronabinol.

5. The dosage form of ¢laim 4 wherein said sesame oil is selected from a Food
Grade sesame oil or a NF grade sesame oil.

6. The dosage form of claim 1, which comprises from about0.05 to about 90%
cannabinoid, by weight.

7. The dosage form of claim 1, which comprises from about 0.1% to about 50%
cannabinoid, by weight.

8. The dosage form of claim 1, which comprises from about 1.5 to about 6%
cannabinoid, by weight.

9. The dosage form of claim 1, which comprises from about 2.5% to about 4.5%
cannabinoid, by weight.

10.  The dosage form of claim 4 wherein said sesame oil contains an effective amount
of an ant-oxidant selected from the group consisting of sesamin, sesamol, sesamolin,
lecithin and any combination of the foregoing.

11.  The dosage form of claim 1, which contains an effective amount of one or more
anti-oxidants to promote stability of the cannabinoid against unacceptable degradation.
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12.  The dosage form of claim 14, which comprises from about 0.001% to about 10%
anti-oxidant, by weight.

13, The dosage form of claim 2, wherein the cannabinoid is dronabinol and does not
contain unacceptable levels of dronabinol degradants in the dosage form selected from
the group consisting of greater than 2% delta-8 tetrahydrocannabinol (DSTHC), greater
than 2% cannabinol (CBN), greater than 2% cannabidiol (CBD), and any combination
thereof.

14.  The dosage form of claim 1, wherein said hard gelatin capsule contains from
about 85% to about 100% gelatin and from about 1% to about 15% water, by weight.

15.  The dosage form of claim 14, wherein said anti-oxidant comprises lecithin, said
dosage form comprising from about 0.1% to about 10% lecithin, by weight.

16.  The dosage form of claim 15, wherein said lecithin is included in an amount from
about 0.3% to about 8.25%, by weight.

17.  The dosage form of claim 13, wherein said anti-oxidant is L-ascorbic acid-6-
palmitate in an amount from about 0.001% to about 1%, by weight.

18.  The dosage form of claim 17, wherein said L-ascorbic acid-6-palmitate is in an
amount from about 0.01% to about 0.1%, by weight.

19.  The dosage form of claim 14, wherein the anti-oxidant is selected from the group
consisting of butyl hydroxyl anisole (BHA), butyl hydroxyl toluene (BHT), propyl
gallate, lecithin, Vitamin E tocopherol, sesamin, sesamol, sesamolin, alpha tocopherol,
ascorbic acid, ascorbyl palmitate, fumaric acid, malic acid, sodium ascorbate and sodium
metabisulphite, disodium EDTA, and combinations of any of the foregoing.

20.  The dosage form of claim 1, which further comprises one or more additional
therapeutically active agents.

21.  The dosage form of claim 20, wherein said additional therapeutically active agent
is selected from a narcotic analgesic, a non-narcotic analgesic, an anti-emetic, a steroid,
and mixtures of any of the foregoing.

22,  The dosage form of claim 1, wherein the cannabinoid is dronabinol in an amount
from about 0.05 mg to about 20 mg.

23.  The dosage form of claim 1 which contains dronabinol as the active ingredient,
the dosage form containing ingredients at a level selected from the following during its
claimed shelf-life as follows: (i) not less than 90% of the initial dronabinol content; (ii)
not greater than about 2% cannabinol; (iii) not greater than about 2% cannabidiol; (iv) not
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greater than about 2% delta-8-THC; (v) not greater than about 0.5% exo-THC,; and (vi)
any combination of the foregoing,.

24,  The dosage form of claim 1, which further comprises an effective amount of a
viscosity modifier to provide a pharmaceutically acceptable viscosity to the cannabinoid
dispersed in the sesame oil-based carrier, said viscosity modifier selected from the group
consisting of Aerosil (silicon dioxide); cetostearyl alcohol; cetyl alcohol; stearyl alcohol;
Gelucire 33/01; Gelucire 39/01; Gelucire 43/01; glyceryl behenate (Compritol 888 ATO);
glyceryl palmitostearate (Precirol AT05); Softisan 100; Softisan 142; Softisan 378;
Softisan 649; and mixtures thereof.

25.  The dosage form of claim1, which further comprises an effective amount of a
solubilizer for said cannabinoid.

26.  The dosage form of claim 1, which further comprises an emulsifier.
27.  The dosage form of claim 1, which further comprises an absorption enhancer.
28.  The dosage form of claim 1, which further comprises a surfactant.

29.  The dosage form of claim 1, which further includes a stabilizer which stabilizes
the cannabinoid against unacceptable degradation.

30. The formulation of claim 1, wherein the sesame oil contains an anti-oxidant
selected from the group consisting of sesamin, sesamol, sesamolin, lecithin and any
combination of the foregoing.

31.  The dosage form of claim 1, wherein the sesame oil is a refined grade to which a
sufficient amount of anti-oxidant has been added to promote stability of the cannabinoid
in the dosage form.

32.  The dosage form of claim 4, wherein the dronabinol is from a source selected
from the group consisting of a natural source, a synthetic source, a semi-synthetic source,
and a mixture of any of the foregoing.

33.  The dosage form of claim 1, wherein the cannabinoid is in a form selected from
the group consisting of its free form, a salt, an ester, a prodrug, a complex, and a mixture
of any of the foregoing.

34.  The dosage form of claim 1, wherein said formulation is homogenous and
thermodynamically stable.
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