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the dried fl owers and | eaves of Cannabis Sativa, the
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are stable at room temperature for extended periods of time, e.g., for two years or
more. The present invention is further related to oral cannabinoid formulations
which rapidly disintegrate when orally administered to human patients. The
invention has utility in the fields of pharmaceutical formulation, pharmacology

and medicine.

BACKGROUND OF THE INVENTION

[0003]  Delta-9-Tetrahydrocannabinol (also known as THC, Dronabinol and
D9THC) is a naturally occurring compound and is the primary active ingredient in
the controlled substance marijuana. Marijuana refers to the dried flowers and
leaves of Cannabis Sativa, the hemp plant. These parts of the plant contain
several compounds called cannabinoids (including Dronabinol), that may help
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
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time, dronabinol is the only approved cannabinoid drug commercially available.

[0005] Other formulations containing dronabinol appear in the art. In 1976,
Olsen et al. described a chlorofluorocarbon (CFC) propelled MDI formulation of
dronabinol. Olsen, J. L., Lodge, J. W., Shapiro, B. J. and Tashkin, D. P. (1976)
An inhalation aerosol of D9THC. J. Pharmacy and Pharmacol. 28:86. However,
dronabinol is known to deteriorate during storage, and the stability of the
dronabinol in this formulation is suspect. In addition, the ethanol content in this
formulation was so high (about 23%) that an aerosol was created with droplets too
large to be effectively inhaled. See, Dalby, R. N. and Byron, P. R. (1988)
Comparison of output particle size distributions from pressurized aerosols
formulated as solutions or suspensions. Pharm. Res. 5:36-39. The dronabinol
CFC formulations were tested for use in treating asthma but were shown to be
only moderately effective. See, Tashkin, D. P., Reiss, S., Shapiro, B. J.,
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.
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2004/0162336 describe an aerosolizable formulation for delivery of delta-9-
tetrahydrocannabinol in a semi-aqueous solvent, such as 35:10:55
alcohol:water:propylene glycol (v/v), which is said to produce a stable clear

solution near the solubility point of the drug.

[0008] U.S. Patent No. 6,383,513 describes a composition for nasal delivery
comprising a cannabinoid in a biphasic delivery system, wherein the biphasic

delivery system is an oil-in-water emulsion.

[0009] U.S. Patent Application Publication No. 2003/0229027 describes a
method of preparing a pharmaceutical composition comprising a natural
cannabinoid compound such as delta-9-tetrahydrocannabinol which is said to be
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.
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OBJECTS AND SUMMARY OF THE INVENTION

[0013] It is an object of the present invention to provide a room temperature

stable cannabinoid drug product.

[0014] It is another object of the present invention to provide a room
temperature stable formulation of a cannabinoid such as dronabinol (delta-9

tetrahydrocannabinol) which 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.
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[0020]  In accordance with these and other objects and features, the present
invention is directed in part to a room-temperature stable cannabinoid formulation
comprising a hard gelatin capsule containing therapeutically effective amount of a

pharmaceutically acceptable cannabinoid in an oil-based carrier.

[0021]  The invention is further directed to a cannabinoid dosage form,
comprising an effective amount of a mixture of pharmaceutically acceptable
cannabinoid and a pharmaceutically acceptable oil-based carrier, and a hard
gelatin capsule encapsulating the mixture of the cannabinoid and the oil-based

carrier.

[0022]  The invention is further directed in part to a room-temperature stable
formulation of a cannabinoid, comprising a therapeutically effective amount of a
cannabinoid dispersed in an oil-based carrier 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.



sugar(s) are mxed; and the mxture is then dried by
freeze drying, spray drying, vacuumdrying, or super
W@ e00bio6ED9 dryi ng. [ 0010] U. S. Patent Nos. 5, 508POBUSENE 044375
5,389, 375 descri be suppository fornul ati ons prepared
i ng.,a.th R at
I eaz(ﬂﬁéﬁe rgﬁgthogl §HthlaMe\ét§§t e?a%c} lé?rﬁ(\)/lg{@éﬁe&v%%h a
sup ﬂmapte@uiqallja aﬁ“e:tlmamdsunt sf am@rrdansola‘pd oxindeinpidragd ngansfor
st abj ository fornulation. [0011]

o the su
Dr ofl ?Bﬁllﬁ%‘gﬂﬁa@mﬂ?gg‘ﬁﬁﬁsed as an antiemetic to relieve

nausea and vomting in patients receiving cancer

cherp e sy ALLLoReLl v U, Sy Bt ont M 0003

SyngkQ Gahb&nbih\/cdx@fﬁﬁg b @dixdufe (ﬁ'taltm#&paﬁtﬁ:avl@ eﬁmwg ainbunit bf a
t he patl ent, which conprises adm nisterin

pat icaebioigilispriebinen edrbasssRaB ST F‘P%ad“eéldﬁﬁgllt Q?ﬁ?ée o

dr oRaRiEPhorh 3 AR %%[EEH Ripsslef £ EtiuRRtc chiuledn &BrcBRapsule, and a
i ncrease in wei the patient. [0012] Despite all

of mhe-apisrakbasgd EY@H@;‘@“Q‘HJU@ -fQHRINg FUBRASEIOB, to date a
roomtenperature stable oral dosage formof a
cannabi noi d such as dronabinol in a capsul e has not

beer0tshi evihg.in@BIEGT SirirDligladiRyaroe astbilizg/Enmplngid
[ OO]d%;I, etfor}nS or r&m q&ltllzf?l% llﬁ[ﬁg S, elblgﬂ/ Bid (P%ytté)obtam a
C?g I NOI (5)

provi er atu stabl e ca
pr odiostge form

[0026] The invention is further directed in part to a stabilized oral dosage form
of a cannabinoid, comprising a therapeutically effective amount of a cannabinoid
dispersed in an oil-based carrier and encapsulated within a soft gelatin capsule,
said oil-based carrier containing an effective amount of a stabilizer for the
cannabinoid to provide a room-temperature stable formulation for at least one

year.

[0027] In further preferred embodiments of the invention where the
formulation contains dronabinol as the active ingredient, the dosage form
containing ingredients at a level selected from the following during its claimed
shelf-life: (i) not less than 90% of the initial dronabinol content; (ii) not greater
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.
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[0031] The invention is further directed in part to a method for stabilizing an
oral dosage form containing a cannabinoid; comprising incorporating a
therapeutically effective amount of a cannabinoid dispersed in an oil-based carrier
into a unit dosage form suitable for oral administration, said unit dosage form

consisting of a material selected from a hard gelatin capsule, a cellulosic capsule,

a starch capsule, and a non-animal based hydrocolloid film-forming composition.

[0032] 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 effective amount of

one or more anti-oxidants.

[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.
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For rcrgrlltgltnlmogna doefsued therapeutically effective amount of said cannabinoid within a
non-glycerin based composition 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.

[0036] In certain preferred embodiments, the formulation 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) 2-8°C,
(ii) 25° C/60% relative humidity (RH) for 6 months; (iii) 30° C/60% relative
humidity (RH) for 6 months; (iv) elevated temperature and humidity conditions of
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 two years;

and (vii) any combination thereof

[0037] In certain embodiments, formulations and methods of the invention
provide for the active pharmaceutical cannabinoid ingredient 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.
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bases, or both, as set forth more specifically herein).

[0041] In certain embodiments, the oil-based carrier is a triglyceride selected
from the group consisting of almond oil; babassu oil; borage oil; blackcurrant seed
oil; canola oil; castor oil; coconut oil; corn oil; cottonseed oil; evening primrose
oil; grapeseed oil; groundnut oil; mustard seed oil; olive oil; palm oil; palm kernel
oil; peanut oil; rapeseed oil; safflower oil; sesame oil; shark liver oil; soybean oil;
sunflower oil; hydrogenated castor oil; hydrogenated coconut oil; hydrogenated
palm oil; hydrogenated soybean oil; hydrogenated vegetable oil; hydrogenated
cottonseed and castor oil; partially hydrogenated soybean oil; soy oil; glyceryl
tricaproate; glyceryl tricaprylate; glyceryl tricaprate; glyceryl triundecanoate;
glyceryl trilaurate; glyceryl trioleate; glyceryl trilinoleate; glyceryl trilinolenate;
glyceryl tricaprylate/caprate; glyceryl tricaprylate/caprate/laurate; glyceryl
tricaprylate/caprate/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
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i nvgpﬂéﬁ’ N MRYedlid QmB&in'nE‘nt;I; e cflloﬁdgécpcfanllér%y@@mprlse a semi-

(in ng suspensions and enul sions), tablets,
suppokid tipaphidis materiah sqimtwlefronf B gravacPEsiing Atpraghi oih gual

for %@#b&?%ti @g‘st&%llll( er 1 e )e%tﬁ%lse%dfogr(gﬂé}o%(b QAfn oil

[00 n certain nments, the invention
i s dBokisaneld4y; aoyebegm allb (Alkest4d).aln @d@lagecff wrhedigients, an

dron ?’Félctrllv%lamountrgyalv‘?scgg I‘lrlc%r%e§ Qﬁ%&’tbe an@t'f_ﬂeg% ﬁr@wde a

pharmaceutically acceptable viscosity to the cannabinoid dispersed in the oil-
based carrier. Such viscosity modifiers may be, e.g., 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.

[0045]  The invention is further directed to a dosage form 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 (D8THC), greater than 2% cannabinol (CBN),

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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[0049]  In certain preferred embodiments, the dosage forms of the invention
comprises from about 0.05% to about 90% cannabinoid, preferably from about
0.1% to about 50% cannabinoid, more preferably about 1.5% to about 6%
cannabinoid, and most preferably from about 2.5% to about 4.5% cannabinoid by

weight.

[0050] In certain embodiments wherein the unit dose enclosure is a hard
gelatin capsule, the capsule preferably contains from about 85% to about 100%

gelatin and from about 1% to about 15% water, by weight.

[0051] The invention is further directed to a dosage form which further
comprises one or more additional therapeutically active agents. Non-limiting
examples of such additional therapeutically active agents include a narcotic
analgesic, a 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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cannabi noi d from noi sture.
[0055] Testing for stability may be conducted, (e.g., for two year stability
determination) by placing the dosage forms of the present invention under
accelerated storage conditions of elevated temperature and humidity of 40° C/75%
relative humidity (RH) for 6 months, and/or placing the dosage forms of the
present invention under elevated temperature conditions of 55°C for two weeks;
and/or placing the dosage forms of the present invention in storage at room

temperature (25° C) under ambient relative humidity conditions for two years.

[0056] The phrase “does not degrade to an unacceptable extent” and the term
“stable” as it applies to the cannabinoid formulations of the invention is meant for
purposes of the invention to mean that the formulation contains at least about 80%
wi/w, and preferably at least about 90% w/w of the cannabinoid in undegraded
form after expésure 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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to include cannabinoid degradants at levels which exceed the amounts specified

herein, and/or which cause the formulation to not meet its label claim for shelf
life. In certain preferred embodiments, the cannabinoid formulations of the
invention are deemed stable as per the FDA guidance for two-year expiration

dating.

BRIEF DESCRIPTION OF THE DRAWINGS

[0059] Figure 1 is a chromatogram of a formulation of 3.03% w/w dronabinol

in sesame oil after storage for two weeks at 55°C,

[0060] Figure 2 is a chromatogram of a formulation of 3.03% w/w dronabinol

in sesame oil spiked with 1% w/w sesamin after storage for two weeks at 55°C.

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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unstable in the presence of glycerin. In fact, as demonstrated in the appended

examples, over one-third of the active ingredient dronabinol is lost to degradation
in two weeks at 55° C when exposed to even small quantities of glycerin
(0.002%). In view of the known properties of soft gelatin capsules, it is believed
that the manufacturing process of soft gelatin capsules may contribute to the
degradation of moisture and glycerol sensitive compounds like dronabinol. In the
hard gelatin capsule process, the capsule is pre-fabricated and supplied empty
whereas in the soft gelatin capsule process the encapsulation and filling of drug
formulation take place simultaneously. The moisture content of gelatin/plasticizer
mass at the filling stage can be around 50%, the equilibrium moisture level only
being reached after several days of storage on trays. It is conceivable that during
this most critical period migration and degradation of moisture sensitive drugs like
dronabinol, which are readily soluble in glycerol can occur. The branded
dronabinol product (Marinol, which consists 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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WO poocapdiyd at e/ caprate; gl yceryl PCT/US2005/044375
tricaprylate/caprate/laurate; glyceryl

trica rylat capr.at e/ o eat |
1) SO0 B EABh D E S P uBERY b oo rom e
pol misymhélzﬁchr@iaymerﬁodmsaudns,rmg giicthg ley@psulaes;of the

caprylic/capri | yceri nodi f.i ' :
A L s

[ Ooﬂgﬂlsiﬁiltﬂtyg‘? F}kaimaﬁqumﬂm@ beinp exmiséd i@as@etureaiurihgr

is selecte romthe gr t i

5, Seraes Csrdn e PSSR MR S SRRE R i
castfbctRelamodfs tdBubdtaitiaBy pleved br Sbw tHéQ)xfdafl&gOf tA@drohabinol
certain preferred enbodinents, theoil-b

c ompr the darmdatiopsuchithat, cg-the fosmplgiien hies 3 ghe lg gg@a‘%@t %f‘slt

a NgegL. aﬁ ﬁ@ﬁ@éﬁnéﬁkdd}; and RPA3htidH v@@hﬁﬁélﬂdeﬁi@ﬁﬂd BERELt S

wherei n | -based carrier is sesane oil,
ses émmm)lm @ﬁfmlm aisousits te ppbidies e deprehingl l@fheafﬁrmulatlon from

ant g nélﬁagﬁﬂtsucﬁletbﬁcé %qu: ﬁ{?ﬁﬂﬁfahSn Hd:s%léﬁelﬁﬁfbsdf%% ieRd tW8 years; or

sesano ['ecithin and any

conhnwaMnbnmamCﬁhé ﬁw}@gaeng (either already present
in the (unpurified) sesane oil or added to purified
sesane oil. [0044] In certain enbodi nents, the

oi | dwmaebingidsri er may conprise a sem solid lipophilic
materi al selected fromthe group consisting of arachis
oil (G oundnut 36); castor oil (Cutina HR); cottonseed
oi | [(UB4gr ot £XYouglpedriainasettions of this specification provide specific focus

on dronabinol, one skilled in the art will appreciate that the present invention is
applicable to the class of pharmaceutically acceptable cannabinoids. For purposes
of the present invention, the term "cannabinoid" includes naturally occurring and
non-natural derivatives of cannabinoids which can be obtained by derivatization
of natural cannabinoids and which are unstable like natural cannabinoids. In other
words, the cannabinoid used in the formulations of the invention may be natural,
semi-synthetic, or synthetic. The cannabinoid may be included in its free form, or
in the form of a salt; an acid addition salt of an ester; an amide; an enantiomer; an
isomer; a tautomer; a prodrug; a derivative of an active agent of the present
invention; different isomeric forms (for example, enantiomers and
diastereoisomers), both in pure form and in admixture, including racemic
mixtures; enol forms. The term "cannabinoid" is also meant to encompass
derivatives that 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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(marijuana). It has also been produced chemically as described in U.S. Pat. No.
3,668,224, Dronabinol is a light-yellow resinous oil that is sticky at room
temperature, but hardens upon refrigeration. It turns to a flowable liquid when
heated at higher temperatures. Dronabinol is insoluble in water and typically
formulated in sesame oil. It has a pKa of 10.6 and an octanol-water partition
coefficient: 6,000:1 at pH 7. Dronabinol is available in natural (extracted from
plant) and synthetic forms. On the other hand, synthetic dronabinol may be
utilized and may be synthesized using the starting materials, Olivetol and p-2,8-
menthadien-2-ol (PMD).

[0067]  The term “dronabinol” is further meant to encompass naturally
occurring dronabinol, synthetically derived dronabinol, and synthetically modified
dronabinol starting with a molecule obtained from a natural source for example,
United States Patent Application Publication 2005/0171361, hereby incorporated
by reference in its entirety, describes a method of extracting delta-9-THC acid
from the plant material by chromatography and then synthetically converting it to

dronabinol.

[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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and distitatipn.eA erilbfdltierfasmot ethhdiprocesSOoniRised@biectinde distillate

can nlér‘grlrl Qﬁ’e gac%%nal distillation to column chromatography. Additionally, the
process uses high pressure liquid chromatography (HPLC) in the purification of
the extract from the plant material. Another method of manufacture for obtaining
cannabinoids useful in the present invention includes the method described in U.S.
Patent Nos. 6,730,519 and 6,365,416 (both to Elsohly, et al.), both hereby
incorporated by reference in its entirety. Therein, a method for the isolation of
delta-9-tetrahydrocannibinol (THC) from, Cannabis plant material is described
wherein delta-9-THC Acid and THC are separately obtained including the steps of
extracting the Cannabis plant material, chelating delta-9-THC acid on alumina
solid support from cannabis extracts rich in the acid washing of non-acid
components of the extract with organic solvents and eluting of the delta-9-THC

acid with strong polar solvents.

[0069] In certain preferred embodiments of the invenﬁon, 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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gelatin and from about 1%to about 15% water, by

wei . [0Q51] The inven |on r.t.h | I 0O
s S0ereposr it S FPRERD RpPo ki tRidaRELAR ket
add iT‘H(DfdﬂJrO\tlh@iﬁ higk dég’remdﬂbwaamabmy @fgl%}r(t gvithbigmegardriotpiatignt
exagg@fs of such ﬁddltlonal therapeutical ly active

age PRI NGa W NS} cot i ¢ anal gesic, a non-narcotic
anal gesic, an anti-enetic, a steroi d and m xtures of

any of the forego .ng. [0052] In certain.enbodinents,
AR AN M SR
pharghRfspibdingl that, RGEERGHAOIHR fRtGIAR eefe&tsesummg-lh h&dviyi ng
exarrpl es of such pharmaceut.i cal Ifyléacce

excimsitabetism it pieracion qfibigh Isvelsoffld 10 S] ’é‘ﬁ%?‘%iecﬁlde

emul, ffeétk St prABRERIC &maﬁamegrﬁc.mwmﬁtf@fmu%wd ina
etc.[0053] i certain preferre nmbodi ment s

canmaprosidr bhssrardpsstibasiis U-hdlatsaeNes: 5A0H0 Homdas3§97d5, both
acti¥en Bﬂo mé]ﬁﬁ 111&?;;0%&&1(915)?1@&@%{\:& if? Bﬁfme{oaak%i)ﬂ thﬁ r;{i:‘UBlem.

anount
enb Fuélimeinery, chnilqe\ m@stargahams show prmmrsmféetMSr@m@lm (Mattes, R

bol
"phgjr)fr%l%:eg% %gﬁmmgr%% anl%ngle{ngQ e%a}n-ée Scﬁlﬁ%'ﬂl rbo

passmg

of ttheefirst-pass effect for t}?ectl?erapeutlc use of cannabinoids; Pharm Blochem
Behav., 44(3):745-747, 1991; Mattes, R. D.; Engelman, K.; Shaw, L. M.; and
ElSohly, M. A.; Bypassing the first-pass effect for the therapeutic use of
cannabinoids, Pharmacol., Biochem., Behav., 49(1):187-195, 1994; Brenneisen,
R.; Egli, A.; ElSohly, M. A.; Henn, V.; and Speiss, Y.; The effect of orally and
rectally administered delta-9-tetrahydrocannabinol on spasticity: A pilot study
with 2 patients; Inter. J. Clin. Pharmacol. and Therapeutics, 34(10):446-452, 1996;

all of which are hereby incorporated by reference).

[0071]  THC obtained by any means can be esterified by the reaction of THC
with an organic acid, an organic acid halide or preferably organic acid anhydride
in the presence of 4-amino-substituted pyridine alone or in admixture with an
organic amine, or in any other manner known to those skilled in the art. U.S.
Patent No. 6,008,383 (Elsohly, et al.), hereby incorporated by reference, describes
a process for converting dronabinol to a variety of ester analogs, which process is
said to be economical and efficient. Therein, dronabinol is esterified by reaction
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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i nvention as neaning that a particular ingredient

(e.g., pharmaceutical carrier, excipient) is not
whr@bogileal | y or ot herwi se undesirabl e in an opr@l/US2005/044375

dosage form i.e., the anmount of the conpound in an

orally adm ni stered conposition or dosage form does

not cause any undesirable effects to the fornul ation

or t okdhiklaipadsi ent. [0055] Testing for stability may be

conducted, (e.g., for two year stability

determ nation) by placing the dosage forns of the
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t he Mﬁcﬁrg?hd‘rﬁbé'é‘ﬁtléﬁcllytahébpﬁbl@%ﬂmasdd%ﬁibbhlﬁi@ i @eslycerides, as a
el evated tenperature conditions of 55 C for two meekg
or

and/ serig fadhagmpahinaid s Bigartsip prodinenthdh,pilhassd compoun
i nv e&ﬂﬁp@ﬂnds Rred REAYS: 1B5m (AP EEPRI Rthin @ tHeZ amBIdiHEAAE khe

anbient relative humdity conditions for two years.
[ 005@}-basn@cqmoasé ot ma@umﬂétarmmmhd ¥ regm (pHEEEEpe-abl e
extent" and the term"stable" as it applies to the
cannabi noid formul ati ons of the invention is neant for
pur p@§e4 of Sttche)il'rbav@irndrrmnmtde arepaadilyaaeilabledrdmpearuherciabn

lcggts fac;ugcze%alﬁ;xagl?? 7S Wlf su1 toﬁ%é‘%e\é{/c 8\51%3 dn{c & rb"l‘lta) L@é n%{ lnalted

e canna rnord 1n undeg
fornuﬁﬁtanm@xmouummdoﬂ.Amenémrﬁhba$momlﬂmXQUUmagedoﬂ

CoRchb ) SRS Sl AT MG SRR RAR b

mont Qsstor oil, Chinese vegetable tallow oil, Cocoa butter, Coconut oil Pureco 76
(Abitec), Coffee seed oil, Corn oil, Cottonseed oil, Crambe oil, Cuphea species
oil, Evening primrose oil, Grapeseed oil, Groundnut oil, Hemp seed oil, Illipe
butter, Kapok seed oil, Linseed oil, Menhaden oil, Mowrah butter, Mustard seed
oil, Oiticica oil, Olive oil, Palm oil, Palm kernel oil, Peanut oil, Poppy seed oil,
Rapeseed oil, Rice bran oil, Safflower oil, Sal fat, Sesame oil, Shark liver oil,
Shea nut oil, Soybean oil, Stillingia oil, Sunflower oil, Tall oil, Tea seed oil,
Tobacco seed oil, Tung oil, (China wood oil), Ucuhuba, Vernonia oil, Wheat germ
oil, mixtures of any of the foregoing, and the like. Fractionated triglycerides,
modified triglycerides, synthetic triglycerides, and mixtures of triglycerides are

also within the scope of the invention.

Lecithin and Components of Lecithin as Carriers for Cannabinoids

[0075]  In certain embodiments of the inventibn, lecithin 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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(ii1) 30 d60%Trelative humdity (RH for 6 nonths;

(iv) 40 C75% relative humdity (RH) for 6 nonths; (v)
we@b@eatam t enperat ure conditions of 55 C for tRMNOT/EERS(44375

(vi) roomtenperature (25 C) for at |east one year

and ref haut...1 ears) ;. (YL
iy REErTE Rie g B - P8 ik APt RERsufTIn g
phraaen&@qﬂﬁndmmndﬁgnadg.to an unaccept abl e extent”
nmeans that the active pharmaceutically acceptable
cannabi noi d i ngredient (e.g., dronabinol) contained

W t hjoo76he depagfentsuleiBribsd AdtERsBOWRIAhAbESEE liROEManolamine
bet ween 90- é?@bof its. initial(incagrporated) anpunt
dur i AGVeH degiadation gf drengfinol Iéweﬂuéwteéﬂﬁ famRongnty pf lepidhin,

dosagss. fﬂb%h@ﬁd}%fethaﬂ)léﬁlﬂb Hﬁ%}%fsp}%;tlﬁﬁ%ﬁcﬂuﬁf her cotnﬂl?n Hkfine

of manufacture dosa

pur p&geionglitythelp prﬁ&?@ﬁ‘fqr@hmoltmn ﬂ@grmaﬂ@n sﬁmreef@r@ legighin may
I's ugemhdt BotH 8RE% k&gnt&?ﬁlﬂrgaﬁlme@f whibBi ﬁ%ﬁﬁ@@d@il J[oqhé n

the oil-based carrier, Iis reant to enconpass a xture
of t pranabipgidbimasidition taleeittin, lsamagraiailyraveitablerphasihohipitiheay

cannggi Holtabis o6 QBLE] ElrkcQr Partially dissol ved

therein, or t e cannabinord is partially or conpletely
in SO|Id particul ate formtherein. [0058] For purposes

T N e e

f or nPhiosal@nseREG gPttosalliSe MIGA; IPhosab®i SES A, Paosphs gm®f &0;m t o

haveP}?o%p i 1pon@ 88H Ighos&%hggﬁc@ g?Gflsl”IOSphO lp(%lé 8(}/(?; Phospholipon®
90H; and Phospholipon® 90NG. Exemplary phospholipids suitable for dermal
dosage forms include: Phosal® 50 PG ; Phosal® 50SA;Phosal® 53MCT; Phosal®
75SA; Phospholipon® 80; Phospholipon® 80H; Phospholipon® 85G;
Phospholipon® 90NG; Phospholipon® 90G; Phospholipon® 90H; and
Phospholipon® 100H. Exemplary phospholipids suitable for parenteral dosage
forms include: Phospholipon® 90G; Phospholipon® 90H; and Phospholipon®
100H. Phosholipids suitable for pulmonary drug formulations include:
Phospholipon® 90G; Phospholipon® 90H and Phospholipon®.

[0078] Preferred triglycerides include vegetable oils, fish oils, animal fats,
hydrogenated vegetable oils, partially hydrogenated vegetable oils, medium and
long-chain triglycerides, and structured triglycerides. Preferred oils are vegetable
oils such as soybean oil, olive oil, cotton seed oil, peanut oil, sesame oil and castor
oil, with sesame oil and castor oil being 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

20



out si de the acceptable ranges set forth herein, and/or

whi ch cause the fornulation to include cannabinoid
walegoadan s at | evel s which exceed t he anbunt SPCT/US2005/044375

speci fied herein, and/or which cause the fornul ation
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3. 03%atwhdscdiROIGPIBOIn thd fH @S ABBNsQUfhheSRéKRAn Wntibn émﬁawl ke or
sesamn after storage for two weeks at 55 C. DETAI LED

DESCRPPPE thesq @tieKjdapts. has been reported that because
|i pophilic conpounds (e.g., such as dronabinol) are
highly soluble in glycerol, these conpounds mgrate
i nt d00%H shlal dertein elab@camntg,éh%\fqnnul@%sq@m@mstftmsabout0 05 to

i nd % G@d”ﬁ?atn?%nl)dla Yve rﬁ‘hrt gqcs&/él e er @kth the]rglﬁéli}lder-wzﬁ)rlsmg

rel atively ge arfou present in so
gel aheé piltrased oamiar. e prfdred emioothawdtsothé fremelatiecontains from

per gtlgd7 f at el l de e

e TR, oty 094V 50, B8 Ry o

Dr orevoitnio$ tor abadi % canegyiag e byt voeigtanwigithe edmadmidr comprising the
oil-based carrier, and in certain preferred embodiments, the formulation contains
from about 2.5% to about 4.5% cannabinoid by weight, with the remainder

comprising the oil-based carrier.

[0081] In preferred embodiments, the cannabinoid formulations of the
invention do not degrade to an unacceptable extent such that the final product
(cannabinoid dosage form) has a shelf-life of at least about 2 years. As previously
mentioned, this means that the active ingredient (e.g., dronabinol) within the
dosage form remains within 90 — 110% of its initial amount in the dosage form
during the desired (e.g., labeled) shelf-life of the dosage form (e.g., a minimum of
2 years after the date of manufacture of the dosage form). In further preferred
embodiments, where the dosage form contains dronabinol as the active ingredient,
the dosage form will contain not greater than 2% D8THC 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 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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cannabidiol in the presence of oxygen (Mechoul am

1981). Also, the large anount of glycerol in soft
w@edoasiiohas been reported to | ead to i ncreaseBCT/US2005/044375

sensitivity of formulation to heat and hum dity

(Bauer, 1983). Dronabinol has, ri.ed to rapidly
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gelatin capsule. d Xcerl n functions as a_ plasticizer

in sémradgeib/HERWItishEray 8o arplsaRicdPROWPL cgnnabiiojdseas well.

manuf acture of soft gelatin capsules. dycerin nmakes
up approximately 30% of the soft gelatin capsul e shell

( EwaHurdiGel@in €epsal¥92) . [ 0062] As denonstrated in the
appended exanpl es, dronabinol is highly unstable in

the presence of glycerin. In fact, as denonstrated in

t he HPBANdeth exambbdiment thepregens inviehtian @fraomes he defjcdencies
i ngr - [

woord P i UARARIILR sbet Rihe b8 REANORR Aot Bt

gl y ceapsules( il réplizefnentlofi thei sefvgdfitint dapsikesonfrthqurivp ent.t Hexd gofatin
soft gel.ati apsul eg..t is .believed that t .
anur e o3 SaS ngfrects g o G Embiflon Efarg ggletin
cont ¢dpbulesustdfok bewdegnadaitaarn afft gaktmitaapsleshellsghard gelatin

sensitive c ounds |jke dronabjnol. |n : -
capsule sheﬁgrgo not conta{n g(?ycero ) aranl(? {hepefore a ma‘johrecause of instability

for the active pharmaceutical ingredient is eliminated. Hard gelatin capsule shells
also have a lower moisture content than soft gelatin capsules. The moisture
uptake for soft gelatin capsules plasticized with glycerol is considerably higher
than that for hard gelatin capsules [Bauer KH, “Die Herstellung von Hart — und
Weichgelatinekapseln.” In Die Kapsel. W Fahrig and UH Hofer, Eds.,
Wissenschaftliche Verlags GmbH, Stuttgart, pp. 58-82 (1983)] Therefore, it is
believed that the hard gelatin capsule shells used in embodiments of the present
invention will have lower moisture content compared to soft gelatin shells. It has
been reported that liquid and semi-solid formulations in hard gelatin capsules may
improve bioavailability and stability for moisture or oxygen-sensitive drugs (Shah,
et al., 2003). Also, by utilizing hard gelatin capsules to encapsulate the
cannabinoid (e.g., dronabinol) solution, the need for the plasticizer glycerin is

eliminated.

[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-
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useful plasticizer may be, e.g., a combination of sorbitol and maltitol. Briefly, and
as discussed in detail in U.S. Patent No. 6, 949,256, capsules utilizing such
compositions may be prepared by using a rotary die process in which a molten
mass of the composition is fed onto cooled drums to 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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Table 1: Examples of Formulation Composition

CONCENTRATION
COMPONENT RANGE (W/W)
Dronabinol 1.5 — 6.0%; 0.05 — 90%
Sesame Oil 0-—100%
Sesamin 0-10%
Sesamol 0-10%
Sesamolin 0-10%
Lecithin 0-10%
Capsule Shell
Gelatin 85-100%
Water 1-15%

[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).

24



invention; different isonmeric forns (for exanple,
enantioners and di astereoi soners), both in pure form

wa@ar@eiossiedm xt ure, including racenm ¢ m xtures; PENUB2005/044375
fornms. The term "cannabinoid" is also neant to

enc S rivatives lalat
cormBRRE " of T Rl P8 P RBhaHaRs, HR PR ectain
e.g -Qﬁpﬁlﬂg@?ﬁi fillet ivath thé (compatitia) dyugrratréec.dnd then thy @pgldiy
anot her , term "cannabi noid:, a I

ot o sfieicrky e ane f ARRn Amgn: e et Byt Bige cap and

t et nahy sHigeRe RAbIWBO by a deltleavaining (syaiopal) orfasmiabiwmdapsule
cannabi dol, olivetol, cannabinol, cannabigerol,
nabiHaﬁﬁQge@é‘l-t a-9-tetrahydro cannabinotic acid, the
nonpsychotropi ¢ cannabi noid 3-di nethyl nepty 1 1

car boxgi c acid honpol ggine 8, . .. . .

del t[A080]t et Indiwhsr swbedimsntagaditiennl exgipjenteruppatigle with-haed
1992)etat AN HIRIRf BA WA RRrASE infSth¥vBlkid @fug formulation, if
pharfraceuti cal |y acceptable salts and conpl exes of
cannesiodero buth as kppvaxsaepity medifiers tﬂrﬂlael?féhfp%aﬁ? YRjgles (e-8-
THC- heniss %%Fdst@ﬁ'glealc({hgg ERlucties3HAT 59/0 £ B0 1N Qiveeryl Behenate,
f reant t conp [ b

ur t'her ) enco 'ass nat ural cannabl nol ds,
nat uglpderdpahatvstaantdsSaffisans hedy &4% éa’qarpiﬁéﬁ% anslptegryl alcohol; and

e B e LR esiBine eanai gy 050

exa Icati on Publication
2005¢CRABHAGRH M Maliyr 19 COBHRABG Y, HIB anaifd88 clabeafil M 1394 CS,

ent i escCri f tF viad. .,
obt g CRoRTE! fds S © poBb Bl g CEasy ot A
pr te_f Bo16L6h e TDOgdMS8 ] Sofident 10€, 7167 cEagat TO andriiveem $0.t he

acti ve

Stabilizers

[0090] In certain preferred embodiments, the oil-based carrier contains
amounts.of one or more pharmaceutically acceptable anti-oxidants in an amount
effective to stabilize the cannabinoid contained therein such that the cannabinoid
does not degrade to an unacceptable extent and the formulation is deemed stable
as per the FDA guidance for two-year expiration dating (i) when placed under
accelerated storage conditions of elevated temperature and humidity of 40° C/75%
relative humidity (RH) for 6 months, and/or (ii) when placed under elevated
temperature conditions of 55°C for two weeks; and/or when stored at room

temperature (25° C) for two years.

[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 ngredi ent (cannabi noid) conprises or consists
essentially of Delta-9- tetrahydrocannabi nol, also

whesneHs (and referred to herein as) dronabi nBCT/US2005/044375
Dronabi nol is naturally-occurring and has been

extracted fr.om al i va as
al s&¥5ERhn Lﬁ?@d’b’@@ oé%grr%e CRIPT §P 4S - ‘Eé@%? | tHé‘m%)anUi % d
Pat .F eﬁiﬁred&x&@&nﬂ Zéatloﬂﬂmabpﬁ?i)dnd IBtadie}l Mgtrts; 3202} Bivato-
resipous oil .t is sticky at roomtenperature, but
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furt
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PR T o%grpgage?ﬁ@awmaegggFrsr% S QUi KBRS
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ZOO%Mﬁﬁﬂzgit}helaed)wyicrwrbdrpﬁmrmﬂ@dedfy reference inits
entirety, describes a nethod of extracting delta-9-THC
acid

[0093] In other embodiments of the invention, the oil-based carrier does not

inherently contain an anti-oxidant such as sesamin, sesamol, sesamolin, or
lecithin, and in ceértain preferred embodiments effective amounts of one or more
of these anti-oxidants is added to the formulation in order to stabilize the

cannabinoid contained therein.

[0094] In further embodiments of the invention, an effective (stabilizing)
amount of one or more pharmaceutically acceptable anti-oxidants is added to the
oil-based carrier. The term "anti-oxidant" is used herein to describe any
compound which is oxidized more easily than the cannabinoid compounds
included in the dosage forms of the present invention. Any of the known anti-
oxidants may be used, including but not limited to anti-oxidants such as 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, 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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fromthe plant material by chromatography and then

synthetically converting it to dronabinol. [0068] The
w@e@pasadd on of pharnmaceutically acceptable  PCT/US2005/044375

cannabinoids useful in the present invention may be

acco ished via a roc dure known o those skilled
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chr olfPelgr aphs/lexel of anti-exdant which mayrhe ugedswillitg @piimized for each
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extr gr%{“e?‘rg %EQ n%erﬁ? NP acl)r%l_%gxt cﬁg%atﬁ n 183'10 e sa rga%](r)l\é@tdgaage

an e trac con arni’ng
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provid dlstlllat fractio i, St ﬁﬁPaVIn

b oneniuiti pre SRy Fop Rkl P b B Shap R at St

subj preferiad ethb&liuits, aﬁd atﬁduﬁmﬂm&}cﬂllb@d ﬁcxdm-ﬁol giitade i§ Bom about -

col u chr hy prior to fractiona

a st PRt 1 s oy PRIy emRagRen iSO REPfRRJx dsihe range

CONPfrbis @S0k '()h]l oriolaBeuttone, /st Thé adtoxidant preferably prevents the
formation of degradants in the dosage form such as those mentioned above,
namely delta-8 tetrahydrocannabinol (D8THC), cannabinol (CBN), or cannabidiol

(CBD), to unacceptable levels (e.g., as previously specified herein).

[0097] In certain other embodiments, the formulation contains one or more of
the following stabilizers, lysolecithin; phosphatidylcholine;
phosphatidylethanolamine; phosphatidylglycerol; phosphatidic acid;
phosphatidylserine; lysophosphatidylcholine; lysophosphatidylethanolamine;
lysophosphatidylglycerol; lysophosphatidic acid; lysophosphatidylserine; PEG-
phosphatidylethanolamine; PVP-phosphatidylethanolamine; mixtures thereof; 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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fromthe fractional distillation to colum

chromat ography. Additionally, the process uses high
w@e@s®edie9 | i qui d chromat ography (HPLC) in the PCT/US2005/044375

purification of the extract fromthe plant material.
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sol v
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hem meglhlﬁfnepiﬁthmll@'ﬂunﬂna@ ol (ﬁ-latkyi heinad aditriatky] &sines), afl any
al ani ne.. een reported, e.g., in U S. Patent

NoS. C%gbs‘%?émb reé’?d 5,389,375, that salts of the

[0100] In certain preferred embodiments, the amount of organic base(s) in the
cannabinoid/oil-based carrier mixture is from about 0.001% w/w to about 5%

w/w, and more preferably from about 0.007% w/w to about 2% w/w.

[0101] In other preferred embodiments, the cannabinoid/oil-based carrier
mixtures include stabilizing amounts of both one or more anti-oxidants and one or

more organic bases.

[0102] In further alternative embodiments, the cannabinoid solutions in oil-
based carriers can be incorporated into soft gelatin capsules, where sufficient
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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term nal carboxylic acid group of the ester, for

exanple, the N-nethyl glutam ne salt as well as the
waodssiend potassium salts are al so useful. TPET/US2005/044375

descriptions of U S. Pat. Nos. 4,933, 368; 5,508, 037;

and EF%IWS are incorporated here| n byreference.
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fi rst%%ﬁss effect for the therapeutic use of

cann¥ '0i ds, Phar nacol . Bi ochem , Behav.
49(1):187-195, 1994; Br ennei sen,

Additional Ingredients

[0104] Formulations of the invention also may include one or more additional

excipients incorporated into the formulation, if needed. Exemplary excipients are:

Viscosity modifiers for lipophilic vehicles (e.g., Aerosil, Cetostearyl-
alchohol, Cetyl alcohol, stearyl alcohol, Gelucires 33/01, 39/01 and 43/01,
glyceryl behenate, glyceryl palmitostearate, Softisans 100, 142, 378 and 649, and

stearyl alcohol;

Solubilizing agents (e.g., Capryol 90; Cremophor 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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haI i ldmphDSpthb{dnhdh@nhfy@ho@lélatlﬁb’lﬂh@obﬂ%nce of a 4-

nlogc%)ﬁlosg;:hﬁ?dy%%%ﬁﬁ l%ogﬂ&ﬁﬂé:tldll&gﬁg Ws&ﬂéﬁﬁlaﬁﬁ%l&rﬁ@ PEG-
am nlmosmﬁa;zg:thanmmnq, RIVIR- mmﬂ@tldsé@th@wb@unmm @lxtvlﬁ%
cann%blng i d,conprises dronabi nol hem succi nate ester

nulatlons [ 0073] Cannabi noids in general,
and dronablnol specifically, are insoluble in

Absorption enhancers (e.g., Gelucire 44/14; Gelucire 50/13; Tagat TO;

Tween 80; and mixtures thereof).

[0105] It is recognized that pharmaceutical excipients may perform more than
one function, and are therefore characterized as having different uses depending
on the particular application. While the use of an excipient in the context of a
particular formulation may determine the function of the excipient, the inclusion
of any particular excipient into any one or more category as set forth above is not

meant to limit the function of that excipient.

Seal Coating

[0106] In accordance with the invention, the dosage form may further be
coated with a seal coating alone or in addition to another coating. In one
embodiment, the seal coating occurs 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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water. The fornul ations of the present invention

therefore preferably include one or nore
w@b@ecosxieut i cal |y acceptabl e oil -based conmpounB&T/UB2085/044375
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Enteric Coating

[0108]  The dosage form of the present invention may also be coated with an
enteric layer, alone or in addition to another coating. The enteric materials for use
in the enteric layer preferably resist the action of gastric fluid preferably allowing

for release of the active agent in the intestinal tract.

[0109]  Suitable enteric coating may comprise cellulose acetate phthalate,
polyvinyl acetate phthalate, acrylic resins such as Eudragit L®., shellac, cellulose
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

31



oil, mxtures of any of the foregoing, and the I|ike.
Fractionated triglycerides, nodified triglycerides,

W@ bloetine triglycerides, and m xtures of tri gPgrEstd®644375
are also within the scope of the invention. Lecithin
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am net faadidy dlesmwelor yilsp@rkepat firedibe pH puimodmthyrthb gafstrcmulces in the
degr adat ithin. inclu bot h ..

ot Sihonthe ST R T Atop R R i eors Ko turical

st alfdidntys, t TthiBde paridab(198sd. I n addition to |ecithin,
commerci al ly avail abl e phosphol i pids may al so be
suitable as oil-based carri ers.

[0111] The enteric coating may be applied by press coating, molding,
spraying, dipping and/or air-suspension or air tumbling procedures. One method
of applying the enteric coating is by pan coating, where the enteric coating is
applied by spraying the enteric composition onto the cores accompanied by
tumbling in a rotating pan. The enteric coating material may be applied to the
cores by employing solvents, including an organic, aqueous or a mixture of an
organic and aqueous solvent. The enteric coating material and solvent should be
compatible with the encapsulating material of the dosage form, active
pharmaceutical ingredient(s), and any other coating. Exemplary solvents suitable
in applying the enteric coating include an alcohol, ketone, ester, ether, aliphatic
hydrocarbon, halogenated solvents, cycloaliphatic solvents, aromatic,

heterocyclic, aqueous solvents, and mixtures thereof.

Controlled Release Coating

[0112] In other embodiments of the invention the formulation is coated with a
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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[0077] Exenpl ary phospholipids suitable for oral
dosage forns include: Phosal (r) 50 PG Phosal (r)
W 3M6631Bhosal (r) 75SA, Phosphol i pon(r) 80; PCT/US2005/044375
Phosphol i pon(r) 80H Phosphol i pon(r) 85G
Phosphol i pon(. g“ Pho 90+ .. and
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for odanid: .gesaorifion Bedispesisgde: Phosal (r) 50 PG ;
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Pho $iAst¢irg saghras thogopesciibedsredk y phosphol i pi ds suit abl e
for parenteral dosage forms include: Phospholipon(r)
90G_ Phosphol i pon(r) 90H, and Phospholipon(r) 10CH.
Phod®blid pi dis cetdint exhbaalirhestts, jiis masersary tel pyRycaabhmsubstratons

I I
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sesgveex@pleand castor oil being preferred. Vitamn E

(tocopherol) can al so be used as the oil phase. This
material is also an antioxidant and can help to

ALKYLCELLULOSE POLYMERS

[0115] Cellulosic materials and polymers, including alkylcelluloses are
controlled release materials suited for coating substrates containing the active
pharmaceutical ingredient according to the invention. Simply by way of example,
one preferred alkylcellulosic polymer is ethylcellulose, although the artisan will
appreciate that other cellulose and/or alkylcellulose polymers may be readily
employed, singly or on any combination, as all or part of a hydrophobic coatings

according to the invention.

[0116] One commercially—available aqueous dispersion of ethylcellulose is
Aquacoat® (FMC Corp., Philadelphia, Pennsylvania, U.S.A.). Aquacoai® is
prepared by dissolving the ethylcellulose in a water—immiscible organic solvent
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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stabilize the chosen cannabi noid (which as a class
tend to be prone to oxidation). [0079] In certain
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copolymer, poly(methyl methacrylate), polymethacrylate, poly(methyl
methacrylate) copolymer, polyacrylamide, aminoalkyl methacrylate copolymer,

poly(methacrylic acid anhydride), and glycidyl methacrylate copolymers.

[0119]  In certain preferred embodiments, the acrylic polymer is comprised of
one or more ammonio methacrylate copolymers. Ammonio methacrylate
copolymers are well known in the art, and are described in NF XVII as fully
polymerized copolymers of acrylic and methacrylic acid esters with a low content

of quaternary ammonium groups.

[0120]  In order to obtain a desirable dissolution profile, it may be necessary to
incorporate two or more ammonio methacrylate copolymers having differing
physical properties, such as different molar ratios of the quaternary ammonium

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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methacrylic esters with a low content of quaternary ammonium groups, the molar
ratio of ammonium groups to the remaining neutral (meth)acrylic esters being
1:20 in Eudragit® RL30D and 1:40 in Eudragit® RS30D. The mean molecular
weight is about 150,000. The code designations RL (high permeability) and RS
(low permeability) refer to the permeability properties of these agents. Eudragit®
RL/RS mixtures are insoluble in water and in digestive fluids. However, coatings
formed from the same are swellable and permeable in aqueous solutions and

digestive fluids.

[0123] The Eudragit® RL/RS dispersions of the present invention may be
mixed together in any desired ratio in order to ultimately obtain a controlled-
release formulation having a desirable dissolution profile. Desirable controlled-
release formulations may be obtained, for instance, from a retardant coating
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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[0125] Examples of suitable plasticizers for ethylcellulose include water
insoluble plasticizers such as dibuty! sebacate, diethyl phthalate, triethyl citrate,
tibutyl citrate, and triacetin, although it is possible that other water-insoluble
plasticizers (such as acetylated monoglycerides, phthalate esters, castor oil, etc.)
may be used. Triethyl citrate is an especially preferred plasticizer for the aqueous

dispersions of ethyl cellulose of the present invention.

[0126] Examples of suitable plasticizers for the acrylic polymers of the
present invention include, but are not limited to citric acid esters such as triethyl
citrate NF X VI, tributyl citrate, dibutyl phthalate, and possibly 1,2—propylene
glycol. Other plasticizers which have proved to be suitable for enhancing the
elasticity of the films formed from acrylic films such 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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andWdlitional therapeutically active agents, such as, for example, non-narcotic
analgesics such as acetaminophen or aspirin, opioid or opiate analgesics, non-
steroidal anti-inflammatory drugs (NSAIDs, for example, non-selective
cyclooxygenase inhibitors and COX-2 inhibitors), anti-emetics (for example,
ondansetron) and steroids (for example megestrol acetate, oxandrolone,
oxymetholone). In certain embodiments of the invention, a second therapeutically
active drug including but not limited to the above-mentioned drugs, is
incorporated into the oral cannabinoid dosage form. In yet other embodiments,
the second therapeutically active drug is separately administered to the patient in
conjunction with the oral cannabinoid dosage form. The sequence in which the
therapeutic agents are administered is not narrowly critical. "Combination
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
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membrane tissues, for example. Whether the therapeutic compounds of the
combined therapy are administered orally, rectally, topically, buccally,
sublingually, or parenterally (for example, subcutaneous, intramuscular,
intravenous and intradermal injections, or infusion techniques), separately or
together, each such therapeutic compound will be contained in a suitable
pharmaceutical formulation of pharmaceutically-acceptable excipients, diluents or

other formulations components.

[0131] Other additives conventionally used in pharmaceutical compositions
can be included, and these additives are well known in the art. Such additives
include pharmaceutically acceptable detackifiers, anti-foaming agents, buffering
agents, antioxidants, preservatives, chelating agents, viscomodulators, tonicifiers,
flavorants, colorants odorants, opacifiers, suspending agents, binders, fillers,
plasticizers, lubricants, and mixtures thereof, The amounts of such additives can
be readily determined by one skilled in the art, according to the particular
properties desired, keeping in mind the possibility that any such additives should
preferably not negatively impact the stability of the final formulation.
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[0133] The dosage range of dronabinol may vary widely from 2.5 mg to 20
mg daily, in single or divided doses, or therapeutically equivalent amounts of one
or more other cannabinoids may be utilized (as can be determined by one skilled
in the art). |

b

Making the Capsule

[0134] In one embodiment of the invention, the cannabinoid formulation is a
liquid-filled hard capsule. An essential part of a liquid-filling operation is the
ability to effectively seal the capsule. The methods that are available to seal hard
gelatin capsules are 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. 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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[0136] The branded product Marinol® (Dronabinol solution in soft gelatin
capsules) is highly unstable at room temperature. Therefore the manufacturer of
Marinol (Unimed Pharmaceuticals Inc.) recommends that the product be stored at
refrigerated (2 — 8° C) or cool (8 — 15° C) conditions (Marinol package label,
Physicians Desk Reference® , Ed. 2003). Unlike the branded product Marinol, the
present invention provides a cannabinoid (e.g., dronabinol) formulation drug
product that is preferably stable at all conditions — refrigerated, 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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p! aclgaglmlils%%%n-t}?pe%\{/%%%gns, spasticity as result of multiple sclerosis, glaucoma,
anxiety disorders. Cannabinoids such as dronabinol have also been reported as
showing other biological activities which lend themselves to possible therapeutic
applications, such as in the treatment of migrainc headaches, spinal cord injury,
anxiety, and as an analgesic (e.g., o treat neuropathic pain). Cannabinoids such
as dronabinol may be used together with opioid analgesics in a synergistic way to
relieve pain; advantages of the combination may include decreased administration
of opioids (leading to decreased side effects) and may be opioid-sparing (i.e.,
allowing for a reduced dose of opioid to achieve an equivalent effect). Dronabinol
has also been used in the treatment of cancer cachexia (where the loss of appetite
induces malnutrition in cancer patients). It has also been used to treat movement
disorders including dystonia, Huntington’s disease, Parkinson’s disease and
Tourette’s syndrome; epilepsy, and for appetite stimulation in Alzheimer’s
disease. The use of cannabinoid formulations prepared in accordance 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
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[0141] The following equipment and procedure was used to develop and

analyze room temperature stable dronabinol formulations:

Equipment

Agilent 1100 HPLC

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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0.01% to about 10 % of an anti-oxidant(s) sel ected
fromsesam n, sesanol, sesanolin, lecithin, and any

wa@ eovbioeE b9 ons t hereof. [0093] I n other enbodi nmeet/ESmN5/044375
the invention, the oil-based carrier does not

;22 :(gbn@%?rtvle Seénsdc)[ﬁ%ﬁ?ing ’fa%]n R 'ééch%@sﬁf% Sé%lg%%ﬁpt?f;ér"? essr’cgcrcgcféd
pr ef Rupted of cdpede ivaddnsified bﬁersuansﬁamumbﬁlossfofmnegrmy ofithe e
of these anti-oxidants is added to the formulation in
or def*Pt'6%st abi | i ze the cannabi noi d cont ai ned t herein.
[0094] In further enbodi nents of the invention, an
effective (stabilizing) anount of one or nore
pharmaceutically acceptable anti-oxidants is added to

the oil - based carEkﬁhnle'ﬁhmgﬂfamd'%gpm@mﬁgnt " 1s used
herein to describe any conpoun Ich 1s oxidized nore
easi ly than the cannabi noi d conmpounds included in the

dosage43|or nEel@hf-9-¥ehﬁhﬂﬁ@c%ﬁﬂgbm'oﬂ(‘d%5bﬁﬂl) iF¥mRhIY Eﬁthesnzed
known anti oxi dants be used, including but” not

| i i 3sdgr prgceslics k@@wrd@ﬁ ase skillesd in dhepart pnd ispHprbiRg s a light-
ani sQhigw(Eifohs o HaYis Smgﬁ:,r & }‘()&n tgﬁgé%ﬁﬁl {n@'ﬂ@den@l[pgf?yl

gal I'ate, lecithin, E toc sesamn
ses anﬁig;era@e@a@mmxmllyamhwzed d@pﬂen@lls supplbist ibiagowdibdttom

aS CORRK wilBHidH faBlfin adddith g{)@;&ﬁhﬁ oo 4ot Bt fha RRALKPTFE

ascorbate a |te
chel@ug.ng agents such as dlsodlun1EDTA, may al so be

[0144] Dronabinol in sesame oil is prepared as follows: An oil bath (vacuum
pump oil, Fisher CAS # 72623-87-1) was heated to 90-95°C. A flask containing
dronabinol warmed in the preheated oil bath (approx 10 min) until the dronabinol
turned into a flowable liquid. The vacuum adapter of the flask was removed
before warming the flask. Dronabinol was transferred to a glass container by
using a glass pipette and the exact amount transferred was noted. The actual
amount of sesame oil to be added to the mixture to obtain the required
concentration of dronabinol was calculated. Sesame oil (Sesame oil NF, RBDW
(RBDW = refined, bleached, deodorized and winterized) stored at room
temperature was transferred to dronabinol container and the actual amount
transferred was noted. The mixture containing 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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used to stabilize the cannabinoid fornul ations of the
present invention.[0095] The preparation may al so
W@ 0vbAas310ant i - oxi dant synergi sts to prevent oxPOBUB2005/044375
degradation. Any of the known anti-oxidant synergists
y al.so be used in effectiv a

ma e un Jar .exanpl

it 23R RemRted R forPaGorft Sl S TR fed ih fe b7 (Rafiute by
whi aRing@ISITRIMAN®, wirdpetitiee ipdtic mAzad!1fliproreshotas dipped into the
formul ation,. in order. to obtajn st ab roduct .

( G0kt HuPREFS havGeuRl s heirar TFs P S apsdiniy
spe l&‘t}mdseaé with mheﬁﬁfgfmlhe;mlﬂﬁd&labdﬂl_ldéh\ieféﬂrﬁﬂ{ tedibferrod toddeah glass

I NCl U , ui t e ormul at1 ons | o (}
0. ocpdies Bt a%fferﬁmwer%rurﬁﬁaﬁé%[aﬂ 5&1%%/@%@&%’ %
accepy aid 8s° ngfoir stabilif/RIdidE)(see SbilRY BfiiRleS, below Mexh@HIB 13).
preferred enbqdi nents, the anount of lecithin included
i n tHe capsHeaBISH i BEaRRe RS YRS U2 drapHEes CoaRGRITerIRe
aboubroRablnd1 h ARAVLE ﬂé%%gvémﬁoagg}omir@eabmm 98i05%R e

nmore preferably fromabout 0.3%to about 8.25% ww. In
ot heoongenirplégryinthesppliishent s, the anount of L-ascorbic
acid-6-palmtate is fromabout 0.001 to about 1% w w,
and in certain enbodi mrents nore preferably in the
range from ab8xample(d] pmmerpialMagufacttre/ w. The

anti -oxi dant preferably prevents the fornmation of
degradants in the dosage form such as those nentioned
abo\i@146hanely exelpleaeis potentiallyy e ot commradtiabnafuig TiHgy ,
Cann%’ée orleis(g?&l)\ﬁd or cannabi diol (CBD), to

unaccep A1 IRV (e.g., as previously specified
herei n).

1. Weigh required amount of Sesame Oil (e.g., approximately 50% of total
batch weight) of Sesame Oil in a clean stainless steel tank.

2. Warm Sesame Oil to approximately 55 + 5°C. Maintain inert blanket (any
noble gas, e.g., nitrogen, helium, argon) during warming the oil to prevent
oxidation.

3. Weigh the flask containing dronabinol and note the gross weight. Heat the
container under vacuum in a convection oven or oil bath or water bath to
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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[0097] In certain other enbodi nents, the fornulation
contains one or nore of the follow ng stabilizers,

wo y®eloexing hi n; phosphati dyl chol i ne; PCT/US2005/044375
phosphati dyl et hanol am ne; phosphati dyl gl ycerol ;

hosphatigdi c.acjd; phosphati dyl serjne; . )
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| ysophosphat i dyl,serine; PEIH hosphati dyl et hanol am ne;
PVP- phospar‘i’gqudﬁ & WB?%P%HP OMj xtures thereof; and
m Xt 8ir es coéndamg géﬂb?séygfqgﬁjowarwngdbghdl @&i’t;ﬂidhi. ?etterrr]nine the
Organi ¢ Bases, urt her enmbodi nents o e
et | orbRag bl fporsu i &Y frobmandh ror o

phar graceutileddtd the a8GBHARh6ur? bINIuRe DATS Be MRd aAHERiLibre
t he cannabi noid and oil -based carrier m xture in order

to stabi IPP2Erke eavirrslsionesntratianshripnakisel(esl B%, 6V%ep%,

of degradgfd,qpy).In certain preferred embodi ments, the

oi | -based carrier contains anpunts of one or nore .
phar Hac et dcdanly thecelsplagad| amognigd miaom Sessew Qihtodhcamixtume with
ef fectivey kol [pTsY i ne .
therein gs lﬂlgrﬁ’gts hg? Ra{eﬂéfﬁrcg}ﬁ g g ?rﬂgllﬂ% ‘g@egeeﬁ gél\tt@lé grr agc? Bprtogrlate
an unaccédpembigepeatent and the fornul ation is deemed
stable a : L : ce for two-yegr expiration
Gati g (15N e SRS SHAER ol it " Rpe B o2
condi ti onBneof el evated tenperature and humdity of 40

C75%relative hum dit RH) for 6 nonths, and/or (ii)
V\,henlé)pl acsg%mlljc 8 &%Ippleq”or %a{ysw.

Example 4: Commercial Filling in Hard Gelatin Capsules

[0147] An important aspect of a liquid-filling operation is the ability to
effectively seal the capsule. The methods that are available to seal hard gelatin
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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el evated tenperature conditions of 55 C for tw weeks;
and/ or when stored at roomtenperature (25 C for two

W@ e@6®631p9H099] Exanpl es of suitabl e organi ¢ baBeBUSTNEIH4375
may be effectively used in the cannabinoid
formul ati ons of the present invention include but are
not limted to any pharmaceutically acceptable primary
or gajui1¢9jan Désntedrativh sardées GRAScinagietineDiosatfigRredaak o)l

re a ded as such as t hanol am ne,
et hattdh f ﬁ?ﬁ%{ 8 Capuffs PrERRIRS AP gfdence &vith the methods

di - aﬂéﬁyﬂlbearﬂel?o@»s T8 %rhfulatl@h kéted@NERR e 5 ARG @B¥apsule of Delta-
conmbj nation thereof [0100] In_certain &referre

enbodil B L3 “DHsesrRuMY: SBifer 65tH8R (rofils d pg Jormylagipgwas a total

Canngbieh Gl wasRAGBELISAI fnl Ble IBagduttse 1S from about
0.001% w w to about 5% ww, and nore preferably from

about 0.007% w w to about 2% w w. [0101] In other
pref gis@d eTROALMBRISod BRef {@J%éd’\%‘t%@ hésegﬂl%ﬁfj%" in-Y]ivo

carrier mxtures 1nclude sta I ZI ng anobunts o
one parfomance anihe digsolutipnttest. almd:le@ﬂepmg formuletignsgdisdobition is

Pas eived b fiehnd B0l e b Bkinkfis ARRE FoRNaRon. 118

cannabl noi utions carrrers can
I ncoWpitedeitaes Pharoacepdis (@&H’)at:qunres: apissoleion teshar ¢he branded

S Uf f r%?tﬁ:'?tMﬁ‘r%llj qtlﬁa@fﬂl?ela sﬁt} la{:I agatgguslg ‘vﬂlécihﬂa érhreahty a

cornbi 1 ons reo
dlsmtegratlon test. In the present study, USP Dissolution apparatus 2 was used for

conducting all the disintegration tests. The apparatus is described in section 711
of the USP.

[0151] Disintegration Medium: Water and buffer solutions listed below were
used as disintegration media with their pH adjusted to within £0.05 units of the
prescribed value.

1. Nanopure Water

2 Phosphate Buffer (pH 1.2)

3. Acetate Buffer (pH 4.5)

4 Phosphate Buffer (pH 6.8)

[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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therein in order to provide a roomtenperature stable
soft gel atin cannabi noid capsule in accordance with

WO b@opsHsENt i nvention. In certain preferred PCT/US2005/044375
enbodi nents, the cannabinoid is dronabinol Sof t

1 ol Hor ntSEBRE O v FRBEeeFRU R Fare Goge bsed

can nEszrrr]xba ﬁm Watel hndqﬂs &g, 4c5a1d €8 Buffadeh&loﬁi @blsétlfzﬂﬂabove)

(1) BT Eant AT ey ok ness o mbed e

ant i wobih dferwsmmdnmapnrsgﬁmdan&%ﬁs rﬁmaias)t fRbpdctiee dﬂtlﬁ’éﬂ d
formyl ati on can_be encapsul ated within a soft gelatin

capstifigegiation Bdipm usedh piheserrgsults inglicate thy ﬂgfec%rplaa@lr@i cappies of

(e. gExanﬁoqwraglmgt disiegRBNA AR RGh&Hi ARSI AAthFEBFAHRniKInol
an unacceptabl e extent and the fornulation is deened

st abthgulgde seadily penilabla fog abspaption in any paginfhegasexpitestingl dact.
dating (i) when placed under accel erated storage
conditions of elevated tenperature and humdity of 40
C75%relative humdity (RH) for 6 nonths, and/or (ii)
when placed under el evat eg, mggperature condi tions of

55 C for two weeks; and/or en stored at room

tepperatdare (Z5 Cj Tor I |
I n rmwg- [UJ.ijatell—,Ul ﬁ%;ﬁ%ﬁgﬁm jnshli\-lé it ipLﬁ‘6%i SO
may—i ey uaegneqr, T add 34 onal 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. Dev. 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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exci pients incorporated into the fornulation, if

needed. Exenpl ary excipients are: Viscosity nodifiers
wo evosloszaephi 1 i c vehicles (e.g., Aerosil, PCT/US2005/044375

Cet ost earyl al chohol, Cetyl al cohol, stearyl al cohol,
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[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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780K; Imnitor 928; Imaitor 988; pol oxaner 124;
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PVP- phosphat i dyl et hanol am ne; and m xtures thereof);
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Gelucire 50/13; Tagat TO Tween 80; and mixtures
thereof). iagrl]p%s%AJ lﬁrdnﬁb{n%i:@(ﬁﬁ]ﬂi&nq §e'§z?rL@‘ﬁ%§IP&ﬁ lﬂ'dn‘f aI
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f or i3 i orfnAggmBlE6Sy fionabingh ©rmyltionbycrsprepigd in accordance

exCipieampid & ubing sddshOBil ur@B YroRPALikte UTRY fol@hitingRt
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not Hremple GAowas qrpesed hempishis ip gecosdanehwith ghegirseesrin Example
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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.

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

wo y®eloexing hi n; phosphati dyl chol i ne; PCT/US2005/044375

Table 4 below.
Table 4
Moist Total Impurities
20 Slsogre Potency CBD CBN D8-THC Increase
% % % % % +%

Zer 100% 100.00 0.02 0.54 0.51 3.82

ero 50% 100.00 0.01 0.60 0.58 431
3 Months 100% 80.24 0.16 0.85 0.50 11.31 7.49
° 50% 90.36 0.15 0.88 0.49 11.48 717
6 Monhs 100% 90.19 1.11 0.99 0.49 13.56 9.74
50% 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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coated with a seal

anot her c

oati ng.

coati ng al one or
I n one enbodi nent,

i n addi

t he seal

tion to
coati ng

woe@dne3lbet ween the core and the enteric coati POT/USI085/044375

seal

nmet hoxypr

opyl cel

| ul ose,

limt

hydr oxypr opyl i sopr opyl cel | ul ose,
hydr oxypr opyl pentyl cel | ul ose,
hydr oxypr opyl hexyl cel | ul ose and any m xtures thereof.
coat nay al so be a pol yner such as pol yvinyl
al cohol .[0107] The seal cpqﬁlgg may be applied by

The seal

ed to

coating may conprise a hydrophilic polyner
Exanpl es i nclude but are not

hydr oxypr opyl cel | ul ose, hydr oxypropyl net hyl cel | ul ose,

ress coating, nolding, spraying, dipping and/or
y 1
al = SUSPENST O ora 1 tunmgt i g progedures. A Pr e§E T Res
MesRod of| apphyi ng tlkeepsedl amating Ds-TEY pPan coat i Ng,increase
dhére thd sead coatin® i s |appl ed by sprayilng i% onto +%
the cores acconpanied by tunbling in a rotating pan
zero  Thpl%8%al [coat 19840 mat eri @92 lnmpy b&Shppl i edlilg t he ddiage
foF¥Was d susPBH&I on byO¥npl ovi 880 §ol ver®B | o g 43Lh
oaraoankc anianlic ar..n 1 vi iy~ ~Ff ar oAand Aand
T mldd/\.a, Ul\'lu\z 7 \w A} A 0: 7I\L ur o \(596 AII \W A} 30& SI \.a QIIU1096 7.14
1 Month agug)%ijo sotvet 9%(139 TE"lc S€gls [COa atd 1099 ratetr @iS ard :ugl%i 21Tt 5.65
shoutd—be conpatT ol e with theencapsutatTng matert a
2 Month Ol Tobs d0Sage gk@d M acledyg phar mageut | Cap.65 12.46 8.64
"3 npsoedi ent (s) ,90and any oBHer coabs hg. Exessglary 1115 6.84
solvents suitable in applying the seal coating include
3Nmmm@q BOls- Hased 8480 ut i onsf364n al colibl, ket e estiB@s 9.41
e allj nhnf8i8195 1\/dr ocithon, hatdgenat e¥lol ven2d? 8.53
cycl hatic s nt ar o
y [8%2'] P all;he resu ts 0 stabslhty testing ofl E%ample 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
| Wesk 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 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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het er ocycl i c, aqueous solvents, and m xtures thereof.
In a preferred enbodi nent, the seal coating conprises
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the i itesPTRAl tract. [0109] Suitable enteric coating
may conprise cellulose acetate phthalate, pol yvi nyl
acetate phthal ate, acrylic rg such as Eudragit
L(r)., shellac, cellul ose ace a e but yr at e,

hydr oxypr opyl nethyl cel | ul ose phthal ate or

ﬁggQQnatlons theregof . [OIIP] Additijonal nat €F | al fowl Impuritics
abl e forrowse in t¢ED ent er CBNcoat | DTHACl ude Increase
pht hal at es i n®l udilng el | ul ose%acetlyl pghthal ate% +%
m:l lulose triacetyl phthalate cellulose acetate
1guad ht HA9. ' 10402 5 ; ]
Zero t et Fe-pprt tlecelrtilos :
soc.uu.bc Iul H%M)cetatgouwthalagg, cell dPbse est &2
s v M TRRRAT B _Cetkgiose ethgg Tohthaigte 5 12.74 7.60
onths 550, 86.98 0.20 0.60 0.54 12.60 828
100% 90.33 138 0.80 051 15.08 10.03
6 Month
onths I 50% 88.85 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
% % % % % +%
ot 100% 100.00 0.02 0.43 0.57 5.05
50% 100.00 0.01 0.48 0.58 432
100% 91.91 T 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% 88.85 0.65 0.98 0.71 14.18 9.13
) .
Months =77 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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met hyl cel | ul ose pht hal at e,

pht hal at e,

hydr oxypr opyl

hydr oxy propyl
waab®6x1hH9 cel | ul ose acet ate phthal ate,

salts ofcellul ose acetate phthal ate,
cellul ose acetate phthal ate,
nmet hyl cel | ul ose pht hal at e,
acet at e hexahydr opht hal at e,
nmet hyl cel | ul ose hexahydr opht hal at e,
acet ate phthal ate,

cel l ul ose ester-ether

cel l ul ose phthal ate,

hydr ox

ypropyl
and pol

cel | ul ose

yvi nyl

may be used as gastroresistant,

ent er osol ubl e coatings for the fornul ati ons of the

pr esent

i nventi on.

as long as they do not
the gastric juices of the st

0 h
di sperse in the intestinal TP@E%

al kal i

al kal i neCPaER2005/044375
cal ciumsalt of
ammoni um sal t of

O her enteric coatings nmay be used

readi |y di ssolve or disperse in
but do dissolve or

of the intestines.

An

acrvilie hacod f11 et l na ovict oA Ao P I
u.\rr yroT—o ruq\,u T prooatt g oy st e COlTeET Ul aL'7T0t31 Imgurities
Meistare | abl ¢ a@te%r yi- r) |by &g or copgg.tMéstiPormt, Increase
#55Ca preflerreg enferig coating, Enterig nmatleriabs afe +%
also particularly preferred because they form an
Zero | eoweall e beowd er which |wi || 43 | readidy |di ssolb¥e! or
dilsp®rse [at t H6.00 bw pH davi ded 8% | t he ghedtiri c | didtes
i the stomach e enteric nmt e_LLaJ_S__a_r_e_qu_Sgug_g_%v in
Rami®at on' s P hbaceut i®81 sciedebs  17:W7gg &l 10.15
IWeek ,ﬁQ%T H—— 'KZ}QL vuvﬂ.lovﬁ_:{_ —OCT u-dﬁ,q, ) 1t :r56|_;.uT, Hl%%g 12.54
1637-(1985)—1 B+t —The—enterteCoating be—apptt+ed
—BYrRigSSTeoat g ToHdigyg [ Spraygiy, o pp§3Ng andyous 65.40
2 Weeks | rengUSPETTST OTgo gk | @i T_tgH3NT T N NBEPEEdUr egs7 [Oe _mauhpd 27.12
of applying the enteric coating 1S by pan coati ng,
where the enteric ﬁgaallrtlll)lggclz §glrced 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 % % % % % +%
7 100% 100.00 0.02 0.54 0.60 4.11
ere 50% 100.00 0.01 0.52 0.55 3.8
h 100% 92.95 0.06 0.64 0.51 6.08 1.97
3 Months 1555 96.01 0.07 0.67 0.56 5.98 2.09
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appl i ed by spraying the enteric conposition onto the

cores acconpanied by tunbling in a rotating pan.
we@piaoesx10coat i ng nateri al

The

may be applied to t hEBCT/ORES5/044375

by enploylng solvents |nclud|ng an organi c, aqueous
oo R ue S qf e oraapia_and_pgpeous spbuent— BT s
onthse o8 o oot IQP.OEIQLTI i %40 He—S0 gscut ST 194+ 8.59 4.70
conpatibte—wth theencapsutating materiat—of—the
dos Lor éP ftsoef piaf "@PE&H faéc 1Ngroed ee%tt %o% in e
ﬁ [ _coat éxnﬁ% Jovent's suit
apply|n8 t he enterlc coatlng i ncl ude an al cohol ,
ket one, ester, ether, aliphatic hydrocarbon,
hal ogenat ed solvents, cycl oal i phati c sol vents,
aromatic, heterocyclic, aqueous solvents, and m xtures
t hereof. Controlled Rel easélabtealli ng [ 0112] | n ot her
enbodi nents of the invention the formulatign is coated
Mkt a cantrol | ed| rel ease [coating,| whi ch i §—conpa jnpprdics
aieth the ot %?Wconpoﬁg%ts of‘Eﬁe dosgﬁgH?orn1 Ehe mﬂ?“
controHed—+etease—coatn i"l"c':‘t'y'0 cotpr aco a—tydr uophuu c >
COMfobRt T g0 TelmapE et & 0281 Sel G5 Ed (T OBl ) a4
Zero al [kygt,Ccer ffur oSmpod i) arn.@aqryli cpsd ymer; oxs (111 ) 3.89
m xtures thereof. The coating nay be applied in the
| Month T O 189%f _an orgam c or dud@eous s6bli on ok59di sper $80n. 3.19
[Q1503] 1n cert9thl enbodiZents, P8kl cont rtfllled reBéhke 4.61
C m‘io/ngc incl I;gg‘gl nl ncofllgm zer 8|9|4r* as thS{?} e dpclgréli ed 75
2 MonthshelF - 90.03 0.20 111 0.57 11.68 7.79
3 Months  |-100% 86.34 0.22 1.62 0.53 12.78 8.67
50% 88.03 0.22 1.79 0.54 13.80 9.91
[0170] The results of stability of Example 6C at 50 °C as set forth in Table 12
below:
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[ 0114]

In certai n enbodi nents,

It

IS necessary to

overcoat the substrate conprising the active

W@ b@eoeaeut i cal

of

controll ed-rel ease formul ati on.
may vary dependi ng upon the physica
active pharnaceuti cal
rel ease rate,
aqueous di spersion and the manner of

e.g.,

t he sane,
Cellulosic materials and pol yners,
al kyl cel lul oses are controlled rel ease materials

suited for coating substratggeentaining the active

phar maceut i cal

for

exanpl e.

the inclusion of plasticizer
I ncor poration of
ALKYLCELLULOSE POLYMERS [ 0115]

i ncludin

in the

g

i ngr edi ent according to the invention.

i ngredient with an aqueous di SPET/FRDN5/044375
al kyl cel lul ose or acrylic polyner to obtain a
The anmount of overcoat
properties of the

i ngredi ent and the desired

ML Iy by way of éxanple, Jone preférred Total Impurities
al. Ilul Bedney pol yiEBP i S| et¢BN cel | wisese, @It hough| Increase
t he artuqan W1l appré&ciatle ti¥at of her “cel |l oge +%
and/or al kylcellul ose polyners nay he readily
zero  enphgifed t-si-atil o On"gm{ conbilahlion, 380 ki nﬁlk -t
L o0 -] = Hlobo I BOP] T NE SR
Ul a TTyur uprmour v oati Ig aC Col ulll\d lU Lllc IIIVCIILIUII
| Week {Oided, OneTomgeg ¢ at Tygggvar tablygs aqueuuaﬂdp Spersigon 731
% of [@pAyl el Tulgge[ 1S Aquecioat (T b.7§ FMC CopEs |, 7.00 3.11
Phi | adel phia, Pennsylvania, U S A Aquacoat(r) 1s
100% 93.01 0.01 0.77 0.60 9.38 5.27
2Weeks 509 93.75 0.01 112 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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WO b®emedT® i N wat er

prepared by dissolving the ethylcellulose ina
wat er -i mm sci bl e organi ¢ sol vent and then enul sifying
in the presence of a surfacP@nUSBEN044375

a stabilizer. After honpgenization to generate

UIIU'EIOOVdCUUIII to u; nra ;(J)Se,lum atex—The SI itau ctzer—+s 339
not | r porat seudol at b
o 15 POt eyt MBI B 440 % Hoby e 14

IS necessary to intimately mx the
prior to

a coaetl ng, it
Aquacoat (r) with a suitable plasticizer

use. [ 0117] Anot her aqueous di spersion of
ethylcellulose is comercially avail able as

Sur el ease(r) (Col orcon,

Pennsyl va

ni a,

USA).

| NCy

Thi s ?JTO uct

i ncor poratl ng pl astici zer

gt Poi nt

i s prepared by
|nto t he dlsper3|on duri ng

[

llle llblIIUI L.l urrtitig rprotcess: I—\ IIUl et & U' _Y'j'%t'al Impurltles
1\64(1 ¢ i ci zer pgegdtputlyl @gbacat edgy and ﬁjmd | ger VUL hcrease
) is prepared|as & honpgersgous |m xtare, | whigh i S 49
then diluted with an alkaline solution to obtain an
Zero aqué®ies di spei®iodn whi cBOZan be 0#pplied @5rectly 3#ato
subst ates A0 C PQ YRERS [0PH8] In ofbher prefidided
erbodinents—of the nresent invention the controlle
1 Monthr e| Twc AL V1. .:r“r: WA a—phariaceuti2a) o 11.93 811
0% ¢528 7P T guT :t’ A7 T OSATT 632 2.01
atC Cpl atbt atlTyrTC puol yllb‘l ATt g out—hot—+HHte6
,Momht by TC_aci g samd et iigey yi TCi@gTd Copghymers, 1547 14.65
< et ok 91.10 0.34 0.59 0.57 10.33 6.02
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 of stability of Example 6D at 55 °C as set forth in Table 15
below:
Table 15
Moisture Total Impurities
55 °C 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
| 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 Wesks 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 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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met hacryl ate copol yners,

cynaoet hyl nethacryl at e,
w@oedogeadhacryl i c acid),
copolyner pol y( met hyl

pol y

pPo

nmet hacryl ate copol yners.
enbodi nent s,

I>‘7"é

et hoxyet hyl
poly(acrylic acid),
nmet hacrylic acid al kybP@miyedmos/044375
nmet hacryl ate),

met hacryl at es,

PSR A RGeS N AR

pol ydres B@d::»f Mohths asd 41 5aPdYsirl gha)2 wakel gl yci dyl

[0119]
the acrylic pol yner

In certain preferred
is conprised of one

or a76] anffharcultedfiyabilipl ctbxanpediBadp $C apsatfrihgn Table 16

nmet belowyl at e copol yners are wel |
are described in NF XVII

known in the art,
as fully polynerized

and

copolynmers of acrylic and nmethacrylic acid esters with
In

a | ow content of quaternar

order to obtain a desirabl
may be necessary to incorporate two or

et

i um groups.
lution profile,
nore ammoni o

[ 0120]
i t

rethacrylate—copofyners having di fferng piyST Cifal impurities
]S:B‘]Sertl es,pohtgh RS dad f erentcprol ar patrhos [of The Increase
&t er naj y amoni um groups to% he peut wal % +%
(neth)acrylic esters. [0121] Certain nethacrylic acid
zero  EStIEP%type pol0)hers ardOdseful PéF| prepddiing 5.05
nl— w%npn( ent ](OP;Q.Q ngs \Q}'QI1 ¢h rTnyOH& llcpd qsl& a_g_g_g_r_&%ﬁe
with the present | nventipn. For exanple—thereare a
f 00%, ¢ MMS?B,L e o0 o 1230 T ’0.5'2 739.37 34.32
3 Months '506/)’ Ol UP\'?S _g,?l > o&{égllcol LC!d84 o1 0.52 2517 20.85
& Month 100% 47.17 5.48 2.13 0.64 50.49 45.44
oS 509 67.70 3.75 123 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
% % % % % +%
7 100% 100.00 0.02 0.43 0.57 5.05
ero 50% 100.00 0.01 0.48 0.58 432
| 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 Month 100% 22.90 5.35 3.72 0.62 66.06 61.01
S 1 74.41 3.52 1.12 0.56 24.48 20.16
3 Month 100% 16.93 4.18 6.54 1.06 72.54 67.49
oS 750 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:
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wa@oeopoloyimy or pol ynmeric net hacryl at es,

nmet hacryl ate and ot her neutral

al so knownas nethacrylic acid
conmer cPel/lug2005/044375
avai | abl e as Eudragit(r) from Rohm Tech, Inc. There
are several different types of Eudragit(r). For
exanpl e, Eudragit E is an exanple of a nethacrylic
acid copolynmer which swells and dissolves in acidic
media. Eudragit L is a nethacrylic acid copol yner

whi ch does not swell at about pH < 5.7 and is soluble
at about pH > 6. Eudragit S does not swell at about pH
< 6.5 and is soluble at about pH > 7. Eudragit RL and
Eudragit RS are water swellable, and the anount of

wat er absorbed by these polyners is pH dependent,
however, dosage forns coateﬁ,w%t? Eudragit RL and RS
are pHindependent. [0122] I'f &Pt ai n preferred

di et hyl am noet hyl
nmet hacrylic esters,

enbodi nents, the acrylic coating conprises a mxture
Mistko acyylic resin | acquers comerci al | vai |zl lenpurities
fssem Rohm PRI UndefBR he| Tr &B-nanesPENYr agi t (1) Increase
RE30D-antEudRagi-t{r)—RS30D—+Espedtively  Eudr dgit (r) *%
DLoaAR . r— | HE R AP Do P l »rrvvor o ~f A~y vl A~
Zero ;;E;—li%/gu |19 l:uul _IIMOL (1) r(\e:ap at Ic hZElSd ?ln i 37 Pr—atigise
sEET NACT YT Tigp.®STETS ol [T a oyygqontent 5o 132
quat ernary anmoni um groups, the notar ratio of
| Week 2MMDO%UM gr oups?.1id the wesrhi ni ng.s3quiral ofMETh) agsal[i € 10.15
esflep’s belng 18720 [i n Eudoagit (r)o.5RU30D ande [1: 40 1686 12.54
Fudqanit( ) RS30D._The nean nolecular weight is about
2 Weeksl 50000, _The c& ldesi gldlions R9(hi gh féf heahi 1945y 65.40
© a0 69.85 022 131 0.57 31.44°] 27.12
Example 6F:
[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
Mzoslsotgre 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
100% 91.32 0.23 0.60 0.53 6.30 2.19
3IM -
onths 1 50% 95.43 0.28 0.71 0.53 6.06 2.17
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properties of these agents.
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di ssilawt:i on profile.
formul ati ons may be obtai ned,

for i

nst ance,

Desirabl e controll edrel ease

froma

retardant coating derived from 100% Eudragit(r) RL5
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recbable28 that other acrylic

skill ed

in the art wll

pol ymers nmay al so be used,

such as,

one

for exanpl e,

Egdragi Tt
4] In
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Ccause 724

3.35

UI 0ose has

IVery hig

transi Ui

2 Months

86.15

0.79

13.86

9.75

91.50

1.11

10.35

0.46

3 Months

81.13

0.69

1.58

20.90

16.79

91.88

0.36

1.88

14.48

10.59

[0182]
below:

The results of stability of Example 6F at 55 °C as set forth in Table 21

Table 21

Moisture
55°C

Potency
%

CBD
%

CBN
%

D8-THC
%

Total Impurities

%

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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tenperature and does not formflexible filnms under
normal coating conditions, it is preferable to
WO p@wenpxinat e a plasticizer into an et hyl cel | ul BEBEUS2005/044375
coating containing controlled-release coating before
usi ng the sane

is based on the concentrati on of the flln}forner

e. g [018aPSt 1pEkanplk 70Me eftRubf addédglabaitin E@naﬁm emtnutated in
wei ght of the flln}for@er. Cbncen}ratlgg of th
pl astSPRMs Ol solyfqivas evapatsd o spclhe U'n atétt]éer heridad

af t %hoﬁn?ero??l%erﬁ?(@@d' ddaBItb e BAnWhidh ;Irtberd@aﬁ Edc@#ﬂaﬁ’é’e with
coating solution and net hod of Ig Ilcatlon [0125]

Ex afypisle df Thg forrapptons wats tipd Pl (o pmpariglass wplsy| ose

i ncl ude water insoluble plasticizers such as di butyl
sebacate, diethyl phthalate, triethyl citrate, tibutyl
Ci trat e, Esavaple 7§ contains § mgadr@n@bmghsqluthn@ [ V1) enck Batwiv)

0th%§m&@¥ﬁ%&hﬁ§Qh% & Rastt Z94). (such as acetyl ated

I'yceri des al ate esters, castor oil, etc.)
may be uEmamplaT-ieortiaibs Song drahabing salntles(éeﬂéi’/ewllvv and 0.2%

pr efﬁf@gﬁrf&}n%ﬁtsés%{p%ﬁﬂ,e su%er retfhgdtﬁlgﬁ)g R0l sper si ons of

eth ulose o resen |on [0126]
Exarrpl esExﬁmlﬂu’v-hatohteinm mgtdrcmabmbbsohmlpn (hes%ery) and 0.1%
ude, but are not

[ |
I | it Wév gty8er<1ﬂ lt]rs?%r £ Usu}eegfe\éggdtlgp@h ? Yriethyl citrate
NE XVI,  Exdnplé Yv ohtnes g detinabibyl sopitibh . @86 w/anhd 0.02%

oS %\INR/I) gly%érlzn_ i;‘l rsgs%%le eolﬂ,e 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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gl ycol. Ot her plasticizers which have proved to be
sui table for enhancing the elasticity of the filns

wo evoama31hy om acrylic filnms such as Eudragit (r)PRUURD05/044375
Iacquer solutions i ncl ude pol yet hyl ene gl ycol s,

Propyissiie Y s %%t)&st BB AL @gn S Fér* t@stgm ilif Whdies

pl aghdcs caitidn® bf $NEC AfvROWEKTDnd J& PEifartso Weekst feﬁbectlvely
cel lul ose of the resen%ﬁinventlon [0127] In certain
enbdaF raswlisare pEidgd i Tabi 3 delo shal | anount of talc to
the controlled rel ease coating reduces the tendency of
t he aqueous di spersion to stick during processing, and
acts as a polishing agent. Additional Drugs [0128]
Cannabi noi ds such as dronabi nol may be used al one or
in conbination with other nedications. Those skilled
inthe art will readily recognize that, for exanple,
in the case of AIDS wasting syndrone, the patient wll
likely al so be taking drugs that conbat the Al DS
virus. Simlarly, those dablel2d8d in the art wll

readily recogni ze that patients receiving chenotherapy

Tor cancer may also r gsesl vel OigEAL ANREATED SUBSTANCES
CORBIERIN PatdreniLaToseki|n )"8  pirvene [ppRTHETE CBNEly UBD
receive opioids as wgl s hon$éerai dad, % %
ant =T R L RO A nts rhe formurations and mef hods
784 T{Pr? nveRh Lagkdmay f‘é?%bef iqug ude gne or mmge | 029
add hal eIqﬁ)eutlca I'y active agents, |such as| for

exafpte—hot="farcot+o
Example 9-ii*
(no glycerin 82.16 17.84 0.72 1.86 0.23
added)
Example 7-1 1.87 013
(1% Glycerin) 80.84 19.16 0.56 . .
o Example 7-ii ) 17 0.14
(155;: eeCk) (0.2% Glycerin) 77.64 22.36 0.7 77 .
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 1.40 0.19
(0.002% Glycerin) 79.55 20.45 0.58 . .
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 0.72
55°C (0.2% Glycerin) 63.54 36.46 0.16 2.87 .
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% Glyceriny | 8602 | 3398 : ' :
*Control
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anal gesi cs such as acetam nophen or aspirin, opioid or

opi at e anal gesics, non steroidal anti-inflanmtory
waleag®6 INSAI Ds, for exanpl e, non-sel ective PCT/US2005/044375

cycl ooxygenase i nhibitors and COX-2 inhibitors),

anti-enetics (for exanple, ondansetron) and steroids

(for exanple negestrol acetate,
oxy hUBAb| omased onfheresiylts;sht ff%%%’dT
| NV @R OkhstaBle HEHE Pebsélt@ bAPINEErinG 2d fa¥t, 80driavRirdlsulge active
includi'ng but not limted to the above- rren%g ned

dr udpgredient iypadhinm islPEdo degradatiprindig Weeks i ab i ﬁ&ﬁ‘a’ exposed
dos : fin @006 ment s, the second
the?(ggvgﬁl}?fngﬂé +E§}tlg§?f\%§eﬁgr ug | s%%epar ately adm ni stered
to the patient in conjunction with the oral

cannabi noi d dosage form The sequence in which the
therapeutic agents are admnistered is not narrowy
critical. "Conbination therapy" enbraces the

adm ni stration of the therapeutic agents as descri bed
above in further conbination with other biologically
active i ngEegnéal Stabilite Reswdts- hdditinnpf GilvepriniGlycerola
pain reliever, such as a steroidal or nonsteroidal
anti-inflamuatory drug, or an agent for inproving

St oneryy) NotTd dohfism aethextaedditionad darwinghmoonts df glgeerin in

t herapi es, such as, but not |imted t Surgeny. ..
R, e T
conpt iRl ihﬁFurttiBsemws aE-RITHC, OBDasHi CBIS; seablily studies at room

sequenti al , With either fherapeutic ¢ oun el n
a temperature);md at accelerated conditions over an ex‘ten(ﬁ:rcTFfJerlocfj oftglme xgere

g {tg%l é]?aﬁ Ehat dronabinol is

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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adm ni stered by a reginen calling for two-step
adm nistration. Thus, a reginenmay call for sequentia

w@dive06HDY at i on of the therapeutic conpounds WeTUS2005/044375

spacedapart admi nistration of the separate, active
agents. The tine period between the nultiple

adm nistration steps may range from for exanple, a
few mnutes to several hours to days, dependi ng upon
the properties of each therapeutic compound such as
potency, solubility, bioavailability, plasma half-life
and kinetic profile of the therapeutic conpound, as
wel | as dependi ng upon the effect of food ingestion
and the age and condition of the subject. Crcadian
variation of the target nol ecul e concentration may

al so determne the optiml dose interval. [0130] The

t herapeuti c conmpounds of the conbi ned therapy whet her
adm ni stered sinmul taneously, substantially

si mul t aneously, or sequentially, may involve a reginen
calling for admnistration of one therapeutic conpound
by oral route and anot her tWablagéuti c conpound by an
oral route, a percutaneous route, an intravenous

éut.e, an| intramugcul ar route, or by direct| absdioptlinprities
through nucsUFrenbr &8€ tissuts for BxAkpl e, Wet hegr Increase
t-he-t-herapeutie—conpodhds—of t Re conbiAbd t.eraﬁy are %
ORI eSt e e gy, T egbAl Y taRircattypshpecatys
PY R SIRFAN Y, 18 cofar ENMtghaf Ty (TdH [EXanpps 3.70
SURGHHANEPUS, 1p0bl aMUSCHHAN , T NTge@VENOUS o af1p 3.81
Zero ‘nhn@dernal |q&ﬁﬁt|ons,08{ |nfu§L8n techahgues), 3.96
s@@Per atelly or
(7A-v) 100.00 0.02 0.54 0.52 3.95
0.002% ' ) ‘ ' '
(7A-) 1% 89.05 0.12 0.70 0.44 10.91 7.01
(7A-ii) 0.2% 88.70 0.18 0.77 045 11.20 7.50
(7A-iii) 0.1% 92.12 0.11 0.76 0.50 11.07 7.26
3
(7TA-iv)
Months | /o0 90.44 0.21 0.81 0.49 11.26 7.30
(TA-v)
0.002% 91.13 0.17 0.82 0.48 11.08 7.13
(7TA-) 1% 91.25 1.14 0.82 0.48 12.17 8.27
(7A-ii) 0.2% 90.91 1.10 0.95 0.47 12.71 9.01
p (7A-iii) 0.1% 92.97 1.07 1.00 0.48 12.68 8.87
(7TA-iv)
Months | /oo 91.41 0.21 0.81 0.49 11.26 7.30
(7TA-v)
0.002% 92.36 1.07 112 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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toget her, each such therapeutic conmpound will be
contained in a suitable pharnmaceutical formulation of

w@b@ecosxieut i cal | y-accept abl e exci pi ents, di | uePCBUS2005/044375
ot her formul ati ons conponents. [0131] OQther additives
conventional ly used in pharnmaceutical conpositions can
be included, and these additives are well known in the
art. Such additives include pharmaceutically
accept abl e detackifiers, anti-foam ng agents,
buffering agents, antioxidants, preservatives,
chel ati ng agents, visconodul ators, tonicifiers,
flavorants, colorants odorants, opacifiers, suspending
agents, binders, fillers, plasticizers, lubricants,
and m xtures thereof. The anpbunts of such additives
can be readily determned by one skilled in the art,
according to the particul ar properties desired,
keeping in mnd the possibility that any such
addi tives should preferably not negatively inpact the
stability of the final forrdalde2dn. Route of

Administration rn ’2?1 The formiulations of the present

ities
diyesnt i or| af e pr efer Pby adm pi st e eq) qjti{ﬁ | Iy @0 ppurities |
N ski | lled 1t he a Il apprecila éy t| the, Incrsase
St dUI I I Lbu LdIIIIdUI IIUI U I (0] IILII atTons UI llle Pt esent
ON@NtJ O] areigo@b |11 M tegd [0 admiehi| St Tat b4 by thep
or7ali) e.out|le, amd.ocan be @dm ni st ersed vi a 6.52€ 3.70
nas-bgaskhrii c r d9ve;, a per®@ut aneowssout e, 0.58n 3.81
Zero ﬁ%@@vencus r edalogy an iddirlamusciylsan rout g4 [Or by ;6
: /ol
(7TA-v)
5.002% 100.00 0.02 0.54 0.52 3.95
(7A-) 1% 90.27 0.64 0.77 0.53 9.93 6.03
(7A-ii) 0.2% 106.03 0.57 0.79 0.53 9.88 6.18
. (7A-iii) 0.1% 92.63 0.53 0.83 0.52 9.88 6.07
(7A-iv)
Month | o0 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
(7A-) 1% 88.22 0.35 1.04 0.46 10.89 6.99
(7A-ii) 0.2% 88.08 0.32 1.07 0.80 11.77 8.07
) (7A-iii) 0.1% 92.00 0.29 1.23 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 1175 7.80
(7A-) 1% 86.71 0.42 1.49 045 12.45 8.55
(7A-ii) 0.2% 86.78 0.37 1.63 0.47 13.03 933
3 (7A-iii) 0.1% 88.38 0.38 1.63 0.47 13.07 9.26
(7A-iv)
Months | o0 88.10 0.35 1.61 0.51 12.85 8.89
(TA-v)
0.002% 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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wapweiobileal |y suited to oral

absorption through nucous nmenbrane tissues (e.g.,
buccally or rectally). Although fornul ations

adm ni strati on arBCT/US2005/044375
presently preferred, the conpositions of the present

i nvention can also be fornmul ated for topical,
transdermal , buccal, ocul ar, pul nonary, vagi nal,
rectal, transnmucosal or parenteral adm nistration, as
well as for oral adm nistration. Thus, the dosage form
can be a solution, suspension, enulsion, suppository,
spray, aerosol, gel, drops, syrup, elixir, or other
dosage form as desired. Dosage [0133] The dosage
range of dronabinol may vary widely from2.5 ng to 20

ng daily,

in single or divided doses,
t herapeutical ly equival ent anounts of one or

or

ot her cannabi noids may be utilized (as can be

determ ned by one skilled in the art).

nore

Maki ng t he

Capsul e [0134] In one enbodi nent of the invention, the
cannabi noid formulation is EaMbqaid filled hard
capsule An essential part _of a i d-fill] —

; ; 4 otal Impurities
apesat i on_ils,the abi l(lt, tp eff ct| gjrgyT sea f hFT puries
capyul e. The &?@hods at_pre-gvai seal, hard e
getatim capsutes are uaHU||g ualng & gcraluu bahe—and
@Al Bg USINU16.00 0.02 0.65 0.56 3.90

(7A-ii) 0.2% 100.00 0.01 0.51 0.52 3.70
Zero | (7A-iii) 0.1% 100.00 0.02 0.63 0.58 3.81
(7A-v) 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-) 1% 86.50 0.01 0.79 0.48 15.02 11.12
1 (TA-i1) 0.2% 92.73 0.01 0.72 0.51 13.58 9.88
Week | (7A-iil) 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% 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 | (ZA-iil) 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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hydr oal coholic solution. The capsul e seal i ng process
uses the principle of lowering of the nelting point of

w@edoans31oby the application of noisture to thePer/@s2005/044375

bet ween the capsul e body and cap. One nmachine for
industrially sealing hard gelatin capsules is
comercially avail able and is marketed under the nane
LEVMS(tn) 30 (Liquid Encapsul ation by Mcrospray). This
machi ne i s connected to the output of a

capsul e-filling machi ne by neans of a conveyor.[0135]
Cannabi noid (e.g., dronabinol) hard gelatin room
tenperature stable capsul es can be manufactured using
t he Capsugel LEMS system and capsul efilling machine
(Bosch, Zanazzi etc.). Alternatively, they can al so be
manuf act ured by using the banding nethod to seal the
two hal ves of the hard gelatin capsules (e.g. Shionog
HG capsul e bandi ng machine). Further (optional)

met hodol ogy is known to those skilled in the art, and
is set forth in various indlisble27publications. (See
e.g. ., Cole FE T _liquid Filled and Seal ed rd _
&akat i n Capsul es, |Capsugel | Li brary |(Q.i gi na|ly Total Impurities
patyd i shed| i ﬁm(;?é’f t af 0se¥ Bul | etPN ni 93 FooD) Increase
; q {2 : AL £ IRA) S PR TN +%
F1Icur pur atcu 1ier cr it Uy T ©i I STICT AUvVAalt aytc Ul T
TEENed o [ 0I38y oo [IMe DT gpiEd pr oghggt VBT pE®T (T) 379
PBanaph NPl sqbadoi[on 1 nosof T gelgplin Capsel ES) 1 S4.09
n(7ghil) .1wnst ablien.a@t] r oonnbenper atawe. Thep.ed pr e t heoo
7 .
ero pHAWHact urer go o 0.02 0.50 0.60 3.90
0.02%
(7B-v)
0.002% 100.00 0.02 0.49 0.60 4.12
(7B-) 1% 85.70 0.15 0.53 0.55 12.54 8.75
(7B-ii) 0.2% 87.57 0.19 0.60 0.55 12.55 8.46
3 (7B-iii) 0.1% 87.43 021 0.61 0.55 12.73 8.73
Months g?igz) 87.37 0.29 0.58 0.55 12.27 8.37
(7B-v)
0.002% 88.13 030 0.59 0.56 12.84 8.72
(7B-) 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
Months g?i;z) 88.21 137 0.74 0.53 13.81 9.91
52;326 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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Mar i nol

the product be stored at

(Uni med Pharmaceuticals Inc.)
refrigerated (2 -

w@owhb/06809 15 C) conditions (Marinol

Physi ci ans Desk Reference(r) |,
branded product Mari nol,
provi des a cannabinoid (e.g.,

drug product that

condi ti ons -
(25 d 60% RH) .

refri

Ed.

t he present

reconmends t hat
8 O or

package | BOBUS2005/044375

2003) .

Unl i ke the
i nvention
dronabi nol) formul ation

is preferably stable at all

ger at ed,

stability, particularly at

pr esent

(gl ycerol)

i nvention incl ude:
in the hard gelatin shel

cool

and room tenperature
Factors contributing to the inproved
room t enper at ur e,

of the

t he absence of glycerin

enbodi nent ;

amounts of noisture in the hard gelatin shell

enbodi nent ;
of hard gel atin capsul es;

shel |

heat and hum dity of hard gel atin capsul es;

presence of sesam n and/or other antioxidants in the

formul ati on. In certain enbbabhleddt s,

factors r‘nnfrihln‘inn to |

| ow perneability of oxygen through the
| ow sensitivity to

and t he

addi ti onal

lrnvpd stability of the

| ow

@goanabi noj dPOQOsage %%gs QeN present | nvient i defal Impurities
#htd ude the agdi til on effec |/I Czi ng gount's Increase
of organicbases (e g, IIdIIUI ant-fe—atd—reghurtne) -
B/ e addiolop on_of &@ rtiongfseef fectiye 3.79 |
st7Bdi) 02921 [ng am@wOl S of eant|i - OXi @am{s whi ghy may Ol
NGB-iibe.1%nher eh®loy | f oundodin t he o4F {basedo.eal i er 4(ob or
Zero  eBip| e, |sesapgohy | | eci t hi and/ grs, |- ascophyjic 3.90
"?2“'4)_6_n te)l[0137] 1in r‘prtal n_preferried i
e{p é@l)l ment s, 1do@0 sannabiadi d f ool at i onsslf t he 4.12
(7B-) 1% 88.51 115 0.60 061 12.28 849
(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 7.88
7B-iv
Month 8_02%) 88.81 0.97 0.72 0.57 12.07 8.17
(7B-v
0'0022& 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
(7B-ii) 0.2% 85.39 0.67 0.90 0.81 13.25 9.16
) (7B-iii) 0.1% 86.54 0.67 0.86 059 13.29 9.29
7B-iv
Months 8.02%) 86.16 0.65 0.88 0.62 13.49 9.59
(7B-v
0'0022& 87.71 0.59 0.96 0.60 13.75 9.63
(7B-0) 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
7B-iv
Months 8.02%) 84.81 1.00 1.39 0.60 14.73 10.83
7B-v
g.oozzA, 84.53 0.86 1.77 0.57 15.30 11.18
[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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present
cannabinoid with respect to the extent,

i nvention may inprove the delivery of the
rate, and/or

wa@onsioetiency of absorption fromthe gastroi nt eBCT/N82005/044375

t
f
t

di sorders,
anor exi a,
di stress (such as heartburn,
sour stonach),
di sease,

ract. Uses of the Present Invention [0138] The
ornmul ati ons of the present invention are useful
reat nent and prevention of a very w de range of
i ncludi ng, for exanple, nausea, vomting,
cachexia, pain, gastrointestinal tract

I ndi gestion, stomachache,
di sease, Crohn's

in

gastritis,
ul cerative colitis,

i nfl ammat ory bowel
irritable bowel
m gr ai ne headaches,

syndr one,

syndrone, Al zheinmer's denentia, agitation,

spasns and ot her

post menst r ual
nmuscl e
i nvol untary novenent disorders,

Par ki nson' s di sease and Par ki nsoni an-type synptons,
spasticity as result of nmultiple sclerosis,
Cannabi noi ds such as dronabi no

anxi ety di sorders.

have al so been reported as show ng ot her
activities which | end t hensdhbke29t o possible

gl aucomma,

bi ol ogi cal

therapeutic applications such as in the treatnent of
: ; ; i ni at v Towhghpurities
g%%galne he$gg%9es, s&k$al CoggNanug%fPﬁ?X y, e
nlana qes%c ge.g.ﬂﬁ ofre L, neurl EVS g PangL o
Lannapr Mol ds—SucCim as dromaprnor ey peusSea togetnet
Wi(7Bh) 1@pi 0] d anal.@gsi CS 0z f SYNEIGi[StTT way [t U TeljEve
p&iBA;) 0.2t vant agesocodt t heoopbl natan may oBC| Ude 409
dé€BridQs®d| adn1pi.®tir ati on.o! 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-D) 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-v)
0.002% 84.44 |. 0.11 0.76 0.53 20.93 16.81
(7B-)) 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
) (7B-iii) 0.1% 65.98 0.19 1.42 0.54 33.00 29.00
7B-i
Weeks 802;/:) 21.93 0.34 3.26 0.64 71.79 67.89
7B-v
8.0022& 19.08 0.14 3.66 0.67 72.97 68.85

Example 7C: Dronabinol Solution in Sesame Qil Sourced from Dipasa, with

[0198]

Yarying Amounts of Glycerin Added

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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of opioids (leading to decreased side effects) and nmay

be opioid-sparing (i.e.,

w@booepsxind to achi eve an equival ent effect).
has al so been used in the treatnent of cancer cachexi a
ite induces malnytrition in

(where the | oss

. of t
can&éli’sul’fét“ie%f“é‘)‘l?y fepted daenpsies BorC R adna g Mg 40 °C for 1,

noVermet MbrtiRhAekSs I TCiod dhang2 dyskoni a,
Par ki nson' s di sease and Tourette's syndrone;

di sease,
epi |

i sdt90]”

contenpl ated for any and all

Hunt

allowi ng for a reduced dose

Dronabionoi44375

i ngton's

and for appetite stinulation_ in Al zheinmer's
] Thihe gesaltoet stabilin bisting of Brempigs 3¢ 1l or'§-pit@pakeee set
i n detbindeabledO\eloN. t he present invention is

of the above uses,

and

any ot her use known or which beconme known to those
of the specific
enbodi ments described herein with respect to terns

skilled in the art.

[ 0139]

Al l

such as cannabi noi ds, dronabinol, carriers, oil-based
conmpounds, oil-based carriers, stabilizers,
anti-oxidants, surfactants, enulsifers, absorption
enhancers, percentages of iTaiedll ents, stability
conditions, stability profiles, percentages _
cakgggr adgnt %},t per centFa es |of (i:%;\rhour t iRgsHEa d_t hotdl Irﬂ'@eﬂritles
€| Y H H ~ ncrease
are meant] (BB appl (bl g tdfhe pefprt inventionp "o
UCTSUT T UCU LILILI CI1TC urrrmraa y oCUUT UTl U CIre O'J ocTrrrocacrT Uil
i%iil'l"/' theapREpdEd ctag gy DETHbEED DESERIPTHONG 6
RIRERERED EVBWLIVENTS 86401 Theged pI T OW g1y [EeXanphbes
I(he-pd.roatje varob.ous aspegdi§ of Thes presend.eo 4.04
Zero gﬁigz) 100.00 0.03 0.54 0.57 4.05
%ﬁ;& 100.00 0.01 0.54 0.56 3.89
(7C-) 1% 94.52 0.02 0.70 0.55 5.87 1.88
(7C-ii) 0.2% 96.88 0.04 0.64 0.50 6.22 2.23
3 (7C-iii) 0.1% 96.09 0.04 0.61 0.54 5.93 1.89
Months 8752';; ) 95.47 0.06 0.62 0.53 6.23 2.18
(e 95.37 0.05 0.61 0.54 5.93 2.04
(7C-i) 1% 96.79 039 0.83 0.54 8.54 4.55
(7C-ii) 0.2% 97.04 0.48 0.80 0.56 891 4.92
6 (7C-iii) 0.1% 97.85 0.40 0.79 0.53 8.52 4.48
Months | (TO-V) 96.52 0.41 0.90 0.55 8.80 4.75
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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invention, and are set forth to assist in
under st andi ng the invention. These exanpl es shoul d not
wheoosoerdy ued as specifically limting the i nvROL/USI005/044375
descri bed and cl ained herein. Variations of the
i nvention, including the substitution of al
equi val ents now known or | ater devel oped, which would
be within the purview of those skilled in the art, and
changes in formul ati on or m nor changes in
experinmental design, are considered to fall within the
scope of the invention and appended clains. [0141] The
foll owi ng equi pnent and procedure was used to devel op
and anal yze room tenperature stabl e dronabino
formul ations: Equi pnent Agilent 1 100 HPLC Agil ent
6890 GC Maxima(tnm) Digital M xer (Fischer Scientific)
Isotenp Digital Hot-Plate Stirrer G ass Beakers
Vol unetric Fl asks Ovens

Table 31
Glycerin Total Impurities
40 °C Potency CBD 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
Zero (7C-iv)
oror 100.00 0.03 0.54 0.57 4.05
7C-v
8.0022& 100.00 0.01 0.54 0.56 3.89
GC 1% T 94.94 0.24 0.67 0.59 738 339
(7C-ii) 0.2% 94.94 0.20 071 0.57 7.81 3.82
| (7C-iii) 0.1% 96.35 0.19 0.68 0.57 6.98 2.94
(7C-iv
Month 0'02%) 95.18 0.23 0.79 0.57 8.30 425
(7C-v
0'0022/0 93.71 0.23 0.82 0.57 8.65 476
(D 1% 90,00 0.25 0.99 0.60 11.08 7.09
(7C-ii) 0.2% 91.06 0.21 1.03 0.62 11.06 7.07
) (7C-iti) 0.1% 95.20 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)
O oo 90.40 0.15 111 0.59 11.22 7.33
(7C1) 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-iii) 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)
Y 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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Di ssol ution/Di sintegration Procedure [0142] An
accurately neasured volune (500 nL) of dissolution
wore@cosiwms transferred to each of the 6 cyli nBeT/v82005/044375

gl ass vessels of the USP Dissolution Apparatus 2. The
apparatus was equilibrated at 37 C for
capsul e was placed in each vessel

1 hour.
and t he capsul es

One

were allowed to sink to the bottom of the vessel

before starting the rotation of the bl ade.
rotation speed of the bl ade was maintained at 50 rpm

The

during the disintegration testing. The capsul es
wer eobserved and the tinme taken for each capsul e shell
to rupture was recorded. Rupture of capsule is

identified by visual
of the capsule.

I nspection of |
Exanpl e 1; Manufacturing Procedure

[0143] Del ta-9-tetrahydrocannabi nol

chenical Iy synthesized as per
those skilled in the art,

oss of

(dr onabi

integrity

nol) is

procedures known to
and is supplied as a

| i ghtyel | ow resinous oil thdeblesd2sticky at room

tefperatuye a”d hardens uppnrefrigeration Chenmically
Qlygtithesi z pabl ol S Buppkj ed | nDar ou pd—bofotepppurities
% o . [11) B 8- Increase
&k with vacuury adapt ory,Wi th a g4/40| o-ring o
Seal join and bakeabl e PTFE ptug. [0144] onabrnot
| tvcsesane] oi [ 10@soodr epar eds as 1 0l .53V Angei | battgyg
v 9
Vaau e 100.00 0.01 0.66 0.57 3.99
(7C-iii) 0.1% 100.00 0.01 0.55 0.60 4.04
Zero (7C-iv)
0.00% 100.00 0.03 0.54 0.57 4.05
7C-v
5‘00224 100.00 0.01 0.54 0.56 3.89
(7C-i) 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 3.24
i (7C-iii) 0.1% 98.53 0.03 0.80 0.55 7.32 3.28
7C-iv
Week (()_02%) 97.55 0.04 0.82 0.58 7.83 378
7C-v
8_002.;) 96.92 0.04 0.54 0.56 7.88 3.99
(7C-D) 1% 93.18 0.01 0.99 0.60 9.38 5.39
(7C-ii) 0.2% 92.04 0.01 1.09 0.53 9.64 5.65
) (Zg-fu) 0.1% 92.80 0.01 1.12 0.57 10.48 6.44
-1V
Weeks 8'02%) 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

[0202]

Yarying Amounts of Glycerin Added

In Example 7D, the effect of added varying amounts glycerin in

dronabinol formulation using sesame oil sourced from Arista was evaluated. 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
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punp oil, Fisher CAS # 72623-87-1) was heated to
90-950C. A flask containing dronabinol warnmed in the

w@e@ameetied oil bath (approx 10 min) until the PCT/US2005/044375

dronabi nol turned into a flowable |iquid. The vacuum

adapter of the flask was renmved pbefore warm R

71 2GRS0 B0 B OP UL R P 0T b e 265 & TP DS eS8 ar et
by MsliNgedksgl ass pipette and the exact anopunt
transferred was noted. The actual anmount of sesame oil
to be added to the m xture to obtain the,r%guirzgr%
cont02Ailr at iTbnregslis of siARIbPHBTngASEXaMAGS At-bra 7D S 47reC 81
( Sessafasthon Tabde 33 pEOXY (RBDW = refi ned, bl eached,

deodori zed and winterized) stored at roomtenperature
was transferred to dronabi nol container and the actual
anount transferred was noted. The m xture containing
dronabi nol and sesane oil was again heated in the oil
bath for approximately 5 m nutes and thereafter m xed
well by a vortexer for 5 mnutes. The resulting

sol ution was cooled to roomtenperature and a sanple
was submitted for analysis. Exanple 2 : Filling Hard
Gel atin Capsul es [0145] A dublkeddt solution for sealing

hard gelatin capsules ( 1:1 ethangl to DI water) was _
ciptepared|by m xing equal anmounts df al cohol angllop) Impurities
awater. Thef@ ‘f:fyfrom"fo0 caps&l‘;}g Was ]Pge,'/f)% ed. 184 ni o{"“jfffe
K 0 : 1AoC H
formuati-on—{egutvatehrt—voture—of —165my)—prepared—in
‘f‘?‘ﬁfiﬁ”l‘%‘la”"c wWHiooExanptgodwas i dsgd T tizgTbody 9dp
aPpdhe DYy 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 87(])32],‘/1’) 100.00 0.01 0.59 0.49 3.96
87(])30';3/ 100.00 0.02 0.54 0.52 3.95
. (H]
(7D-) 1% 86.82 122 0.95 0.47 12.02 8.12
(7D-ii) 0.2% 46.83 6.13 2.56 0.60 46.56 42.86
3 (7D-iii) 0.1% 87.07 152 1.03 0.49 14.56 10.75
Months 87(1))2-;) 59.19 4.64 1.78 0.69 36.18 32,22
. 0
87(])30;?/ 85.32 128 0.87 0.55 16.58 12.63
. (4]
(7D-) 1% 87.53 0.79 138 0.53 15.46 11.56
(7D-ii) 0.2% 39.88 3.54 454 0.52 54.18 50.48
. (7D-iii) 0.1% §6.05 0.89 1.53 0.52 17.78 13.97
Months 5)7(‘))2'3) 55.62 2.09 2.93 0.64 42,49 38.53
. 0
87(])30';’2/ 86.58 0.83 1.08 0.56 17.89 13.94
. 0

[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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using DI STRIMAN(r), a repetitive pipette. Asmall lip
brush was di pped into the sealing solution and applied

wo eoof065n9 wal | s of the cap. The body was i nredPer/@53005/044375

closed with the cap. The filled capsules were dried,
transferred to clean glass bottles and stored at
different tenperature conditions (25C 60% RH, 40C 75%
RH and 550C) for stability studies (see Stability
Studi es, below in Exanple 13). The capsules utilized
in this procedure were size 3 capsules containing 5 ng
Dronabinol in a total of 165 ng solution (providing

approximately a 3.03% drug concentration in the
Conmrer ci al

An exanple of a potentially useful
manuf acturing procedure is as foll ows:

capsul es).

requi red amount of Sesane Q|

of total

st ai nl ess st eel

Exanpl e 3

(e.qg.,
bat ch wei ght) of Sesanme Q|
tank. 2. Warm Sesane Q|

conmer ci al

t

1. Wigh
approxi mately 50%
in a clean

o

Manuf acture [ 0146]

approximately 55 50C. Maintain inert blanket (any
hel i um argon) during

nobl e gas,
warm ng the oil

e.g.,

ni trogen,
to prevent Tabledd i on.

3. Weigh the

flask contai ni ng dronabi nol _and note the gross wei ght.
G'Tﬁ@&l t he Total Impurities
40°C Potency CBD CBN D8-THC Increase
% % % % % +%

(7D-0) 1% 100.00 0.02 0.65 0.56 3.00

(7D-i) 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)

o 100.00 0.01 0.59 0.49 3.96

87(1))0";;) 100.00 0.02 0.54 0.52 3.95

7D-1) 1% 76.38 555 106 0.54 23.03 19.13

(7D-ii) 0.2% 81.48 133 0.89 0.52 19.15 15.45
) (7D-iii) 0.1% 84.52 2.07 0.86 0.53 19.16 15.35
Month 87(1))2';)’) 52.70 3.96 1.75 0.55 39.11 35.15

57(’)30';;) 50.42 435 1.96 0.58 43.47 39.52

(7D-0) 1% 64.72 315 176 051 29.80 25.90

(7D-ii) 0.2% 70.28 129 143 0.62 25.47 21.77
) (7D-iii) 0.1% 72.15 2.59 1.29 0.54 2377 19.96
Months 87(1))2';:) 45.57 331 3.04 0.60 44,34 40.38

87(1))0';;) 41.69 2.83 3.28 0.62 48.44 44.49

D) 1% 50.17 334 339 0.62 3921 3531

(7D-ii) 0.2% 62.28 1.60 2.69 0.55 31.48 27.78
; (7D-iii) 0.1% 63.00 3.08 241 057 20.04 26.13
Months 87(%';’) 37.61 327 5.02 0.68 51.80 47.84

. 0
87(1))0';";’ 34.82 5.44 535 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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cont ai ne

bath or water
w0 awefediey i al

r

under vacuumin a convection oven or
bath to approximately 95 5C until
nelts to an easily flowabl e |i qupdr/US2005/044375

oi |

t he

Ensure that the heating is uniform Record the heating
time. 4. Renove the adapter on the flask slowy and
to preheated Sesane Q|

transfer

Stirring. Rinse the raw nmateri al

dr onabi nol

with portions of warm Sesane QO |.
Sesane Q|
i ndustri al

cont ai ner.

m xer for

the tare wei ght.
tare weights wll
into the Sesane G |.

met hanol

et hanol

be t he actual

W th

flask 2 to 3 tines
Add the rinses to
Mx with an appropriate

10 to 15 m nutes.
mxing tine. 5. Weigh the raw nmateri al
The difference between the gross and
anmount transferred

Record the
flask to obtain

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

di chl or onet hane) .

Col | ect the

washi ngs for analysis.7. Reweigh the raw nmateri al

container to obtain the weight of the container after
washi ng. Cal cul ate the wei gfabledS dr onabi nol used in
formil atj ng approx. 50% dronahinol_solution 8 _
dGeamluct an HPLC assay, of the 50% dfonahinol—sol Gi¢t3! fppurities
Betcer mi né t Re"®xact dbtutilon $Act o y 49. 85% Increase
. mng 1Ne, b dby Y %9 - 83 +9%
Ul O1TaiuT 11Ol
(7D-) 1% 100.00 0.02 0.65 0.56 3.90
(7D-i) 0.2% 100.00 0.01 051 0.52 3.70
(7D-iii) 0.1% 100.00 0.02 0.63 0.58 3.81
Zero (7D-iv)
Voot 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 11.12
(7D-ii) 0.2% 92.73 0.01 0.72 0.51 13.58 9.88
. (7D-iii) 0.1% 90.61 0.01 0.79 0.52 12.90 9.09
Week 87(])32';)’) 88.88 0.02 0.71 0.49 15.10 11.14
87(1))0';;) 88.77 0.02 0.80 0.49 16.67 12.72
(7D-1) 1% 42.43 0.06 3.04 0.48 4824 3434
(7D-i0) 0.2% 46.43 0.04 2.66 0.45 44.57 30.87
) (7D-ii) 0.1% 42.78 0.04 3.14 0.58 48.10 44.29
Weeks 87(1))2'(;)’) 38.99 0.03 3.01 0.48 51.96 48.00
87(1))0';;) 37.79 0.04 3.08 0.44 52.66 4871

Example 7E: Dronabinol Solution in Sesame Oil Sourced from Croda, with

[0206]

Varying Amounts of Glycerin Added

In Example 7E, the effect of added varying amounts glycerin in

dronabinol formulation using sesame oil sourced from Croda was evaluated. 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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9. Calculate the additiona

waeoemsmpiinat i on of dronabi no

w W) .

Sesane O

15 o598t

bl eagld ngedl@par at us.

to roomtenperature.

Submt a sanple f

Fi | 192931 i n Lhgregu

amount of Sesame O |
added to the m xture to obtain the required

(e.g. 12%

6%

to be

3 CI/USH5/044375

10. Add slowy the cal cul ated anbunt of warm

i et d St

ﬁfoﬁﬁ%a“{ ot iy ot il Bins e
1éécg?8 the cooling time. 12.

AP

is.
Hugo

t he dr onabi nol

sol uti on

e oAb TR e e

asp&uth BfTable 3P §ElPW- i 11ing operation is the ability to
effectively seal
avai | abl e to seal
bandi ng using a gelatin band and sealing using a
hydr oal cohol i ¢ sol uti on.

uses the principle of

t he capsul e.

The net hods that are
hard gel ati n capsul es are,

e.g.,

The capsul e seal i ng process
| onering of the nelting point of

gelatin by the application of noisture to the area
bet ween the capsul e body and cap. The machi ne for
industrially sealing hard Jabkt36n capsules is

comercially available and is marketed under the name
BNS( t 30 (Liagulid Total Impurities
G?,;. °oC ( m Posency 9 CBD CBN D§-THC Increase
% % % % % +%
(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 (7E-iv)
0.02% 100.00 0.02 0.50 0.60 3.90
(7E-v)
0.002% 100.00 0.02 0.49 0.60 4.12
(7E-1) 1% 70.63 4.29 1.04 0.53 28.37 24.58
(7E-ii) 0.2% 68.17 4.50 1.19 0.52 31.50 27.41
(7E-iii) 0.1% 71.77 3.91 1.01 0.53 27.43 23.43
3
Months ggz:},)(’)) 60.35 4.64 1.26 0.57 36.57 32.67
gﬁ%géa 53.20 5.40 137 0.58 42.71 38.59
(7E-i) 1% 63.43 4,19 1.42 0.65 33.77 29.98
(7E-ii) 0.2% 58.49 4.63 1.54 0.60 38.65 34.56
(7E-iii) 0.1% 63.93 5.32 1.48 0.62 36.21 32.21
6
Months g(l;:z-t%) 53.03 439 1.55 0.65 42.48 38.58
(7E-v)
0.002% 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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Encapsul ati on by Mcrospray). This machine is

connected to the output of a capsule-filling machine
whygooamed1s9 of a conveyor. [0148] Dronabi nol harBCTEBDS/0M4375

roomtenperature ("HG RT") capsul es may be

manuf actured usi ng the Capsugel LEMS system and

capsule-filling machi ne (Bosch, Zanazzi etc.).

Al ternatively, they can al so be manufactured by using

t he banding nethod to seal the two hal ves of the hard

gelatin capsules (e.g. Shionogi HG capsul e bandi ng

machi ne). Exa nple 5: Disintegration Studies[0149]

Di sintegration studi es were conducted on

Dr onabi nol -sesame oil fornulation filled hard gelatin

capsul es prepared in accordance with the nethods

descri bed bel ow. The fornulation tested in Exanple 5

is ab ng capsule of Delta- 9-THC (3.03% in sesane

oil, super refined (Croda). The formul ation was a

total of 165 ng and was encapsul ated in size 3

capsul es. [0150] The test that is nbst often

associ ated with the assessnBsldle 3t in-vivo perfornmance

is the dissolution test. In devel opi ng fornul ati ons,
cgk§§olut|on is used as_a tjesting tpol to sel ect Total Impurities
appr opr i 3 te‘ﬁyﬁlp enF Dfor| t K or puP&EHEn.| The Uni { edporease
\_)l. at es Plﬂal ”ub o 0ICD\ ranuA)rao a r~| ooor\l vt n%)\ taoct +%
UH\: A I } T DHU[ T CJ Ul OO Ul ur.l A\ AN T OO0
'(?E-i)tl%'c ft alluwd o UUULLQO3I et otz aHaui gt Hed spft
1) 19 . . ; ) )
g&-@alol2bl, dapsSUld.oo M Ch g T TEQJRH LY & o461 4,09
(7E-iii) 0.1% 100.00 0.01 0.47 0.60 2.00
s -
ero 87(')52},2) 100.00 0.02 0.50 0.60 3.90
gﬁ%;gﬁ 100.00 0.02 0.49 0.60 412
(7B 1% 48.72 538 174 0.64 4755 43.76
(TE-ii) 0.2% 82.25 2.53 0.70 0.56 19.09 15.90
1 (TB-iii) 0.1% 26.31 6.36 2.29 0.50 66.51 62.51
Month gﬁ;;? 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 3.45 0.98 0.56 25.86 2177
) (7E-ii) 0.1% 18.12 513 4.06 0.62 73.00 69.09
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% 27.68 2.07 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-iii) 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
g?%;;a 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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di sintegration test. In the present study, USP
Di ssol uti on apparatus 2 was used for conducting all

WO b@edsHINt egration tests. The apparatus i s deBCT/URBEA5/044375
in section 711 of the USP. [0151] Disintegration
Medi um Water and buffer solutions |isted bel ow were
used as disintegration nedia with their pH adjusted to
within 0.05 units of the prescribed value. 1. Nanopure
Water 2. Phosphate Buffer (pH 1.2) 3. Acetate Buffer
(pH 4.5) 4. Phosphate Buffer (pH 6.8) [0152]
Procedure: An accurately neasured volunme (500 m) of
di ssolution nmediumwas transferred to each of the 6
cylindrical glass vessels of the USP D ssol ution
Apparatus 2. The apparatus was equilibrated at 37C for
lhour. 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 bl ade was maintained at 50 rpm
during the disintegration testing. The capsul es were
observed and the tinme taken for each capsule shell to

rupture was Table 38
Gl . Total Impurities
5);006 8 n Potency CBD CBN D8-THC Increase
% % % % % 1%
(7B 1% 100.00 0.03 0.50 0.59 3.79
(7E-i1) 02% 100.00 0.01 0.49 0.61 4.09
(7E-1i) 0.1% 100.00 0.01 0.47 0.60 4.00
Zero E-i
8702},2’)) 100.00 0.02 0.50 0.60 3.90
TE-v) |
8m£@ 100.00 0.02 0.49 0.60 4.12
(7E-D) 1% 84.07 0.01 0.75 0.56 15.42 11.63
(7E-i1) 02% 86.55 0.05 071 0.57 18.20 14.11
1 (7E-iii) 0.1% 84.25 0.10 0.76 0.52 20.65 16.63
7B
Week 8_02};;) 86.91 0.08 0.66 0.55 17.86 13.96
TE-v
8002?% 84.44 0.11 0.76 0.53 20.93 16.81
(7E) 1% 67.98 0.01 1.78 0.55 24.93 2114
(7E-ii) 0.2% 26.76 0.18 2.76 0.71 65.03 60.94
) (7E-i11) 0.1% 65.98 0.19 1.42 0.54 33.00 29.00
7B
Weeks 8_02},);) 21.93 0.34 3.6 0.64 71.79 67.89
TE-v
" 8002;6 19.08 0.14 3.66 0.67 72.97 68.85

Example 7F: Dronabinol Solution in Sesame Qil Sourced from Dipasa, with

Varying Amounts of Glycerin Added

[0210] 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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wab@edsHINt egration tines of six dronabi nol

recorded. Rupture of capsule is identified by visual

i nspection of loss of integrity of the capsule.[0153]
USPCBURDP05/044375
capsul es used in Exanple 5 in Water and pH 1.2, 4.5
and68 uffer et, forth

o0 e, TSR 855 e A VoI BE L o,

| es gedtduoan 22 °Gifox 3tand 6(mweiths; ¥ td fan 1§ hend ISRonths agiraa ph°C for 1
speci fi.catjon of 15 mnutes), irrespective of the

di S|aﬁ‘fl@ gk Ton medi um used. These results indicate

t hat the dr onabi nol capsul es of Exanple 5 rapidly

di si[ozEgr at'Eheirébulth bf ddtalitiredting éfabagleanELi LITELES 05 eC are set
dr orrafh HOFabsdWWedwhe readi |y avail abl e for absorption

in any part of the gastro-intestinal

tract.

Table 2

[0154] The disintegration tines for these capsul es

therefore neet the USP specification of not nore than

30 m nutes for dronabinol

Stability Results -
Exanpl e 6,

a dr onabi nol

capsul es.
Presence of Moisture [0155]
formul ati on prepared in

Exanpl e 6:

In

accordance with Exanple 1 and contai ning 5ng

dr onabi no

| 3.03% wWwin se

e

super

refi ned

(Croda) was prepared. \Water Was added to the

J.ormuratijon, and [he formyrati on Was VOr TexXed f halimpurites
%y r al houmencyTh br e@Bber,| t hesN or pubatrHon Was Increase
Separated frdm remi ntng V¢at errafter centrifugasion +%
Al t hnugh no
(TF41) 1% 100.00 0.03 0.56 0.63 3.00
(TF-ii) 0.2% 100.00 0.01 0.66 0.57 3.99
(TF-iii) 0.1% 100.00 0.01 0.55 0.60 4.04
7 -
ero 87523? 100.00 0.03 0.54 0.57 4.05
875(')‘2’?% 100,00 0.01 0.54 0.56 3.89
(7R 1% 9438 034 0.69 0.53 9.08 5.99
(TR0 0.2% 94.84 031 0.70 0.52 6.11 2.12
5 (7F-ii1) 0.1% 95.13 0.26 0.71 052 5.95 191
Months 87(};2'},/:) 95.21 0.25 0.70 0.53 7.22 3.17
87(1;6&) 95.13 0.26 0.73 0.62 7.36 347
(7F-1) 1% 96.00 0.29 0.93 057 §.56 457
(TR 0.2% 96.56 0.27 0.94 0.55 8.54 455
6 (7F-ii}) 0.1% 57.72 0.8 0.93 0.55 877 473
Months 8752'}%") 9%.81 0.32 0.93 0.55 8.96 4.91
= |
8700;?% 96.66 0.29 0.93 0.54 8.94 5.05
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measur enent s/ cal cul ati ons were perfornmed to cal cul ate

the anmount of water in the fornulation, it is believed
wo ba@x/ot31e9 f or nul ati on woul d be saturated w th Bt/@82005/044375

si nce it vvas m'xed for several hours. The formnul ati on

l@tlg‘re ‘% Eg fﬁ%#;ili)i tgs&n f E%rq.;ﬁésclff Ir z)lﬁ a}'i‘?‘ﬂ}("% are set

perf%?hn‘f‘ PVt y studies at 550C for 2 weeks was
based on the hypot hesi s thﬁ,t {%‘ dat a obt ai ned woul d
be a good represent ation ofiap year shelf life of the
product—stored—atrroomt ef-aturer{ 0156] —The TRE dbsites
Gigferist abi |ji t]%tex‘ic?s“ Ngc’yh mekR 6 |arps.set fflorth in Increase
P36l e 3 bel owy Tbe%Cotro%[OlS?] %Fhe noi stwr e +%
saturation studi es conducted on dronabinol solution in
gEsame oill i ndb.eelft e si gMBfii cant 0.8¢st abi 198y of t B
ATEVE%i nar ediod | dr ondilmol . | &6%larti cfdr, t he3:
SHoeH % hat  t 19809 evel  d¥0lact| yeo-aﬁr 1o fel94%%al ow @)U Y-of—
Zero |(i’Fs'V)i nitial amoont W thim|one week of stwgge at 4850C,
0h s ghi-Heant—anounts—of—inpurities pregent—The
Oe,gg)os of| t hel0@@yr adant&!DBTHC, Oéﬂ\l and ¥8D cont Pilied
to rise significanily during the storage period. Based
qe-H e Stlabi 9By Fesul tels |it was7det er mi &¥@d t hat 72h 3.28
fropinwlet ilon of9s.Exanpl e ®léllacked0&uffi ci ehid 7.39 3.40
. (7F-iii) 0.1% 96.08 0.13 0.71 0.56 726 322
(7E-1v) 0.13 0.72 0.57 728 3.23
Month 0.02% 97.10 .
(7F-v) 1 0.73 0.56 728 339
0.009% 97.38 0.16
(7F-) 1% 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
) (7F-iii) 0.1% 91.19 0.44 1.03 0.55 11.00 6.96
(7F-iv) 23 1.05 0.56 10.82 6.77
Months 0.02% 90.74 0.
(7F-v) 2 1.06 0.57 10.71 6.2
0.002% 90.76 0.23
(TF-) 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
(7E-iv) 175 0.56 14.61 10.56
Months 0.02% 86.30 0.42 7
(7F-v) 1.75 0.54 14.97 11.08
0.009% 86.80 0.58 :
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stability,

e.g.,

to obtain a two-year shelf-life.

cause of this lack of stability is hypothesized as
wheiagerioe to the presence of npisture and t hePCBTK200$/044375

sufficient anti-oxidant(s)

pre degr adat i on ot Ne L paRI
envrnglﬁ% &gﬁg%g 1er - r@@ }ﬁ'egstsgsams n(ln}fi%

| acko

Resul t s-

in the fornulation to

S 7F01 —tﬂé@ at 55 °C are set

was found to

The

PEnts; see bel ow). Extended Stability

Presence of Mi st [
whet her the presence of rmitfrgﬁfr

158] To confirm
and | ack of

cnfficiont ant i At oot 1 ! 1 P L1 y
St eHefir—afttroxXraants—caused a Tack Ul stant T oY InRliHdes
Ghierin NCr eas gty driona@ipol | releafed i npytid | €S SUCN™ a5 Tncrease
#eft a- 8- THC, %CBD jand BN, |staki | ity stwdies at % +%
roont enperature and at accelerated conditions over an
extiended] per 1100000f ti nW-Ohere cofdfuct ed $Eng sesifb
@R PLB M Ar i st0B00 ICr ada 08hd Di pa®% | Exanbé a3
. [Findl S0 bn i n08biame PP Sourcddfrom Athta
ero -gg fbsul es [068] | I n Exaspl e 6A)s4f onabioidl 4.05
fw_\}jlj! atirens—wereprepared T 1T accordance Wit h txarrg) e
’é),.oojdﬁl ng|sesaf®obj | sodPted frofr®rista.®Fhe 38
formurati on in Exanple 6A was exposed to noisture in
auepr@ance w hst he prodess in BEXanpl e 6:53The 6.99 3.00
drehabienol f oPked ati on ¢ then%dsed to %%l hard?3 3.24
1 J@-E1 0% capsul%8& | n acddBdance 4Bh ExarfpPe 2. TAA2 3.28
Week fgb(‘)‘ggghl atilon wisvhi n the omapsul esowas initisally 78 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
5 (7F-iii) 0.1% 92.80 0.01 112 0.57 10.48 6.44
(7F-iv)
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

The International Conference on Harmonisation (ICH) of Technical

[0215]
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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tested, then tested at 25 0C for 3 and 6 nonths; 40 0OC
for 1, 2 and 3 nonths and at 55 0OC for 1 and 2 weeks.

WO 060§310he results of stability testing of ExepUs2088044375
at 25 0C are set forth in Table 4 below. Table 4
[01l61 results of stability testing of Exanple 6A
40 @ I%PFE a feafatiy e PY QY §an eXRigfien ditigg PH\RP‘T‘SE)‘P%“%WF 3256 §]> if the
The pr&m it §talﬁé fo%qmdtﬁstax a@c@ﬁa‘teﬁgeﬁﬁ% E n§ 4@%?&3500@

are set forth in Tab bel ow. Tab
Dr oahdierthe deSighaied bngﬂfrmﬁé@wvém@drat@@hjrbéﬂampbﬂt Oimdd)mol

[01 q'grlnull E‘ﬁ)asgpein’?e dcﬁﬁ%s%?{}ﬂ@gq%r% {Zggdg}/&\%vgst uﬂsr&ﬁ%dwﬁ 5(%ordance

prepare h aceor sesa
oi | vatuiemglefly and @chaprd infheuid) ambéraglass hoitla, vﬁm&mﬂ: etoﬁ:B at

I ARG Bt e biibrlsf S0 IREE i ol B SRS

t 0 fdbﬂnbndﬁafedtagﬁlt}aéﬁtﬁe forp§MtiGSat rdbnaREPEARRE ETHM fbihulation
nple 2. The formulation within the cggsul es was

i n| t"‘iaéPlS%eé@@étdz 8 thety 1 etelative bumigity pad 3&°GpRYo gelative
rmmhmmdl@,o OC for 1, 2 and 3 nonths and at 55 0C for 1
and 2 weéks.

[0216]  The concentrations of dronabinol and the impurities/degradants
[D8THC, Cannabinol (CBN) and Cannabidiol (CBD)] are determined by using
the compendial (USP) HPLC method after storage for pre-determined time
periods and conditions as set forth in Table 42. The results of the stability testing
of Example 8 are set forth in Table 42 below.

Table 42
Condition Time Assay Related Substances (GC) | Dissolution
(Months) | (HPLC) Delta- CEN CED Test
8-
THC
Initial 0 101.40% | 0.90% [ 1.30% | 0.20% [ NMT 5 min
1 98.40% 0.90% | 0.70% ND NMT 2 min
2.8°C 2 98.30% 0.70% | 1.00% ND NMT 1 min
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 1 min
3 98.60% 0.70% | 1.10% ND NMT 1 min
6 96.40% 1.20% | 1.20% ND NMT 1 min
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 m?n
3 98.50% 0.70% | 1.00% ND NMT 2 min
6 98.20% 1.30% | 1.20% ND NMT 3 min
0.5 100.00% | 0.60% | 0.80% ND NMT 3 min
1 97.00% 1.00% | 0.70% ND NMT 4 min
40°C/75% RH 2 96.90% 0.70% | 1.20% ND NMT 1 min
3 92.80% 0.80% | 1.40% ND NMT I min
6 94.00% 1.40% | 1.70% ND NMT 3 min

ND= not detected
NMT= not more than

GC= gas chromatography
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[0164] The results of stability testing of Exanple 6B
at 25 0C are set forth in Table 7 below Table 7
W@ 06Hs310he results of stability testing of EXpopUS2088044375
at 40 OC are set forth in Table 8 below Table 8
[0166] The results of stability testing of Exanple 6B
at 55 0C are set forth in Table 9 bel ow Table 9

Erxiﬁﬁ%ﬂ GFTl%leS&BébiSﬁt%ifinyfﬁ‘dBis pRI21i§ @67 enhanstatatipt By 6C,

_ i'nol formul ation re prepared jn accordan

wi t PR islveery elyedrelya Ef@\gﬂgﬂ‘éﬂ Bﬁ? Beig produg iy 6%#%?%’2?2 gro
The, Lar Mt fefipelafird%apRIngd 6C was exposed to noisture
in accordance with the process in Exanple 6. The

danabinoI formul ati on was then used to fill hard

ge CaRSUh G iHeNlzACER hANE RtitchidulesAARIdS ndt cohtagn
forﬂ%?§k|oﬁ m#§§¥ﬁ %he capsgfeg y\lc.alguinitiallr1 ?%sted,
t heplytestand therefors ag@igrspuss ofingtabilighior Hig.actig PX?@I“?@G?WT?I

2 and 3. . . 68

OB TPIL P A 06 Lt sk o0

0C productgYfarfirar,twhi¢hnis encapsulated in soft gelatin capsules). Also, by
utilizing hard gelatin capsules to encapsulate dronabinol solution, the need for

plasticizer (glycerin) is eliminated.

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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W

Tabl e 10 bel ow. Table 10[0169] The results of

stability of Exanple 6C at 40 OC are set forth in
Gademeesiod bel ow. Table 11 [0170] The resul ts BET/US2005/044375
stability of Exanple 6C at 50 OC as set forth in Table

12 bel ow Tabl e 12 Exanpl fqiwasp:‘1 [0171] In Exanple 6D,
dronabi nol fornul ati ons we Br epared i n accordance

with Exarrple 6, using sesame oil sourced from Arista.

l\f\ f ar mal o,

n Al A ad t nn
TTC T OUT 11Ul Cll [ Ull I T IQII’JI < 6n ‘\IA\laS DVpCS\,u T O LILA *4 I Cf ||rﬂ

|n JeEmPWente with|the process in Eemppitiens. The

formul ation was then used@ el | | anbhesesepeddis \iOdlrdngredients
Example W (AU 5t on witthin t B&3% 4 s wad iniQSall yltested
DR VL ot 25 0CFor 25 AN 6 roft hs: 200G for L
E:Qmﬁggaasctésjb andat Sugpg.«fw’wi’ —affd—2—pgeks—0++Z
resurts of stabirtity of Exanpte 6D at 2506Cas——set

L e e Oy R e i

Exatqateé f@DtahtlitindeCelamtstmpoatite condifions! (mitladly (“zero time”),

55° for one week and two weeks, respectively). The results shown are presented
in Table 44.
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bel ow. Table 14 [0174] The results of stability of
Exanpl e 6D at 55 0C as set forth in Table 15 bel ow
wa awbe631B9 Exanpl e 6E:
formul ati ons were prepared in accordance with Exanple

6, usin

g sesane oil

sour
formulation in Exanple 6
accordance with the process in

[ 0175]

Egglfr

In Exanpl e 6E, drpCEDSI005/044375

om Croda. The
exposed to noisture in
Exarrpl e 6. The

—forTorat o Was— e oS eu—to——+4 ) =}
%Iﬂﬁ“foﬁ r NEORMUEMTION 1 Assay vi 209 e LA S ST%B_
gsted att 25 OC|fofe 3 ando/%[ rrr_rm‘?éﬂ‘%o 68Nt 4r GBD
2 and 3 nonths and atf 55 0CQ fof 1 and % welek %o [ 17#21’
The resuﬁ’iaglp!?f9 St abi l|i o50f| Exarpl 6 664@t [2508Cas set
Z&oTikne .w' e 16 bhellow Table 16 [10177] The resylts
of st abu]f"?aﬁg’ eoqf“”ExarrpI 23.86 |at 640 0Caso.get |forgd iln 029
Tabl-e—2AB8 o Tabl-¢—17
Exatfiple 9-iii 94.60 | 3.78 0.42 0.60 0.09
(Dipasa)
Example 9-iv 9497 | 3235 0.44 0.49 0.02
(Columbus)
Example 9-i
(Arista) 94.50 5.50 0.46 0.64 0.30
Example 9-ii
55° C (Croda) 82.16 17.84 0.72 1.86 0.23
(1 week) | Example 9-iii 9429 | 5.71 0.42 111 0.20
(Dipasa)
Example 9-iv 87.55 | 1245 0.51 1.83 0.48
(Columbus)
Example 9-i
(Arista) 92.75 7.25 0.52 0.64 0.58
Example 9-ii
55° C (Croda) 67.41 32.59 1.06 4.96 0.29
(2 weeks) | Example 9-iii 92.92 | 7.08 0.52 1.54 0.05
(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.
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[0178] The results of stability of Exanple 6E at 55
OCas set forth in Table 18 bel ow Tabl e 18 Exanpl e 6F:

W@ 0dé@§31bn Exanpl e 6F, dronabi nol fornul ati onSP@EUS2005/044375

prepared in accordance with Exanple 6, using sesane

\%als Zourced frgmﬂ[}g&a a. E&Q&p}ﬁﬁ ul Ssrgqus{ﬁor}sg)s(am@biggl:

Q

2\
H—atc - o—trattc

in Exanple 6. The forrrul at sgpilies t hen used to f|||
anber glass vials. The fornulation within the vials

was initially tested, then tested at 25 0C for 3 and 6

rmn[ﬁ)bﬁs 401t%sfb@ﬁevéd ht B0 SbuRecBTRsSe 8 dscdtin B8R ddénabibl 1
and vveeks [O The results of stabili

B Sirmagm impBtota e pf ke frmvare. Totudraupheter
Ta bt'h@ 1a:R 6P giﬁ‘ﬁileﬁlz QﬁtlJX‘?‘d%HJrs ip cé?‘fanrc'ﬁrmk bf $e¥arRE oﬂ%ﬁﬁ»‘m £1a8Fof

0OC as set fort bel ow. Tab
[ omﬁqlht‘mgd P ipgienss lmfiromlamllwlﬁtyd wipuEiiesgycl assdblfat8 -BEC.oC

as &gb afI18 rCtlﬂl, is{ébi]—iabénﬁligs a?‘ro%ﬁl @Wperltﬁgl fd2taccelerated conditions

over an extended period of time were conducted using sesame oil from Arista,

Croda and Dipasa.

Example 9A: Effect of Arista Brand Sesame Oil on Stability

[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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[0183] As can be seen, the dronabinol formulations are
generally unstable in the presence of noisture.

whlewewes1p9 t he dronabi nol fornulation utilizi ngPEEE82MB5/044375

oil sourced fromDipasa is resistant to sone extent
from degradati on due to the presence of noisture. This
stability can be attribu#gﬁgl tg the presence of high

| evel s of the anti oxidan 8é thin in sesanme oil

L D, ]

Il | —. 1 A . o & 4.
SOUrCEU 1T ONT Drpgsa EXanpre 7 Stanm Tty RES U B Tpyrites

Cﬂﬁf(s‘i tion| ofpo@cycari n¢sd ycer olcpli0184] pd.-tudExanpte 7

U TMicrease

ect of adeed dlycesin in deonahi nol%f or qul a%ed’ in a-+v%

sesane oil solution was evaluated. I n each of Exanpl es

Zeo 7l - 7v lthe 188difi ed 08fbunt of5%d| ycer 47 Wwas adtiéd t o
__t_ﬁ_(,L_f__g_LmJJ_a_t_J_g_p__Frx_e,paLed in_accordance with Examle 1
IMonth e+ or rH-ati-ons lwere 0P8k ed i nO P C ami4f (gl assd86 ] 3-50
2 Months V[ 21 ST Exanptgof i —eonigins Sty dronabipel Tsetuiiar 605
(5. Us7ow W) anma 170 (W V) ygrycerTn rirsesane o, Supet
3 Months T €f 1 Ned NF (Dy1.367[00a) . oBXANMPI € {rel[l _CONG@i NS STTpog | 6.62
dronabi nol solution (3.03% Ww and 0.2% (W V)
gl ypeein | ThERGARRS chbiligﬁtblﬁﬁg of Blanipest Mrat(5BY CtO@Bbrth in
Exanpli€47pdlbyy, COnt ai ns 5ng dronabi nol sol ution (3.03%
ww and 0.1% (w'v) glycerin in sesane oil, super
refined NF (by Croda). Exapghg4%-iVv contains 5 ny
dr onabi nol solution (3.03% ww and 0.02% (W v)
cglycerinfin sesarfe oi I, spiper refirned NF By Crio@@purities
5590 Potency CBD CBN D8-THC Increase
% % % % % +%
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 | l 44.67 | 0.02 | 2.63 | 0.56 | 47.45 | 43.09

Example 9B: Effect of Croda Brand Sesame Qil on Stability

[0228] 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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Exanpl e 7-v contains 5ng dronabi nol (
ww) and 0.002% (w v) glycerin in sesane oil,

w0 edoc0edoNF (by Croda).

solution (3.03%
super
[0185] As set forth abpeBUS1008044375

formul ations tested in Exanple 7 each include 5 ny

dronabi nol (3.03% in sesa RMS, the formul ation

having a total of 165 ng per sanple was transferred to
ials for storage  Conparison Exanpl PIQ i

Cosroa f or frul prepaced|in the sa ner_agTotal Impurities

Bxanpl es | 7- ﬂen Y7V, exgept thé%;?g %FQ@ ded gl%ycerl nlnf(;jse

M Exanpte 9- | [ 01861 A summary of the—T nposttions

Zero

off Exanplies 7106.00 [V 1S oy T or t g n IaDlﬁgzr.A bet PYY |

Tabl e 22[ 0187] The fornulations of Exanple 7 Were then

3 Monthssbj ected to 813600 [ ity 0selidi es weeder cordieii ons 16l 55 9.48
0C for one week and 55 0OC for two weeks, respectively.
6 Months 630 avi dded3iln Tah?® 23 helWd Tahlles»)3 10.74
Cont r ol f 0188] Based on the results set forth in Table
23, [4280] 5 é“h%éﬁsulf%ﬁtstaa\h@htsmnaef Examplesy} ¢t 40156 tashsceforth in
t heTphled@helewof glycerin. In fact, over a third of the
active ingredient dronabinol is | ost to degradation in
two weeks at 55 C when expdebld 490 even snal |
cerin (0 ﬂﬂ?OA
Conirol Total Impurities
40 °C Potency CBD CBN D8-THC Increase
% % % % % +%
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
55 °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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Extended Stability Results- Addition of
[0189] To confirm whet her the
wa@daetsxing of varyi ng anounts of glycerin in dr BOBDE2I005/044375

formul ati ons caused a |l ack of stability and increase

d ycerin/ dycerol

rel

oG s

écf'g tz')B/

e

or
stu

i és

[ i&,ta{nﬁ% arﬁ&ﬁﬁk-

oo

mte

erature

as @l fan 87dl41C,
mp

andmaithemdat 65 & 64 leaddivteblons over an ext ended peri od

of time were conducted using sesane oil

R aearr AR ek o

bedrbelPdded [0190] In Exanple 7A, the effect of

Cr oda_and
Ses@ﬁ?]O' I

of

g

from Ari st a,

bution, d .
arafu ﬁg@ %\%gtn#togh m

added varying anmounts of glycerin in dronabinol
formul ati ons usi ng sesane &ableSbyr ced from Arista was

eval uated. In each of Exanples 7A-i - 7A-v, the _
cs r%Ci fied anount [of gl ycelrin added was I‘Pre a1 odfojampurities
-,a6gor dangce PeiFeh Eyan‘%que 7| TRENf orimiPglons wepe t Hentrersase
used to Fill®hard gelAtinlcapbul-es—indeeo dantewth——
Evamla 2 Th fAarmil ot anc H H 1
.LI :Allpl T 0 I‘Ii .d 1ol (J.l()'lozl be) VI | 1 D! "J ures ‘3/%[ [S]
Zeo it h(/_' tes ch”! then—testedat 25 0C roer and 6 |
3 Months YN TS, A0 0Co{AIT I, 20@hf 3 Nogesi[s and oa§ [ 55 0GAIdr 1 145
and 2 weeks. [O0I9I] The results of stability testing
6 Months O Exanp| s 78840 |- 7A-w3al 25 0U6dre set0sfbrth j &9 ] 4.53
Tabl e 24 bel ow. Tabl e 24 .
[0234]  The results of stability testing of Examples 9C at 40 °C are set forth in
Table 52 below.
Table 52
Total Impurities
Control Potency CBD CBN D8-THC Tncrease
40°C % % % % % 1%
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 | B 92.49 | 0.20 | 0.96 | 0.56 | 10.15 | 6.19
3 Months | | 90.02 | 0.41 | 1.50 | 0.53 | 12.29 | 8.33
[0235]  The results of stability testing of Examples 9C at 55 °C are set forth in
Table 53 below.
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[0192] The results of stability testing of Exanples
7A-i - 7A-v at 40 OCare set forth in Table 25

of Exanples 7A-i - 7A-v at 55 0C are set forth in
Tabl e 26 bel ow. Tabl e 26 Exaﬁ;gﬁ 7B Dr onabi nol
Solution in Sesane G| Sour o"’?rom Croda, with

whedomediabl e 25 [0193] The results of stabilitpCcT/@stoosgs437s

Var){l ng AmMouUnts o d ycerl n—Added UJ.B‘I-] T Exa*['(ﬂclﬁnpuriﬁes

t he af fmehcyof | added varyiosyr anpupksug! ICETT M TN Increase

ronabi ngl fé&f nul ati o usiing $esane oi % sodrceds from +%

Croda _was evaluated. |In each of Examples 7B-i - 7B-v,

Zero

t e specilfied%8fblint of 9Bllyceri A5hlded wb¥ |Dreoa|8é®ll in

e _7 The formyl ations were then

and 2

of Ex3ep! edn ERrhple 9BEHY efféct gﬁhQ@r@tra%ra‘iﬂtof Eé%ﬁrﬁ@m'l Used in the
Table 27 beI ow Tabl e 27 [0196] The results of

st adrnebipolfayulation sras eyaliatide The formulatippwas prepated 0C ar e
set ab@kdallcd With' R R1iR8 &8N HABkEnAB9-i. 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.

[0237] The results of stability testing of Examples 9D at 25 °C are set forth in

|
A £ ] nrm» Irn:.n |p§?b|. i or\Q’\SA'IH:\nr‘n6\9\4 h 2.98
UDCU O 11 T oo —goT ottt uu|u. OTCo T T acouruartoc—wn —
2 Weeks l:)(|allpi € % Th@G.'l’Pr Tt atd'ﬁi'rs ¥
initial ty tested, then tested—at—2
mont hs; 40 OC for 1, 2 and 3 m)nt hs and at 55,0C for 1
xample 9B Eifectaf Arisia Brand Sesame Qi) om; Stz ials

Table 54 below.
Table 54
Czosnct’r((:)l Potency CBD CBN D8-THC Tote! Impuritriz:ease
% % % % % +%
Zero | | 100.00 | 0.08 | 0.50 | 0.57 | 4,36 |
3 Months | | 96.92 | 0.25 | 0.55 | 0.55 | 6.91 | 2.55
6 Months | [ 99.65 | 0.14 | 0.60 | 0.51 | 7.49 | 3.13

[0238] The results of stability testing of Examples 9D at 40 °C are set forth in
Table 55 below.
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[0197] The results of stability testing of Exanples

7B-i -

Sesane Q|
of dycerin Added [0198]

7B-v at 55 0C are set forth in Table 29
whedteme3iabl e 29 Exanpl e 7C. Dronabi nol
Sourced from Di pasa, with Varying Amounts
In Exampl e 7C,

Sol ut i oPCT/HS2005/044375

the effect of

added varyi ng anounts gl ycefitg §$ dr onabi nol
i 1280 ¢

formul ati on usi ng sesane oi

ed from Di pasa was

evat uated. tmeachr of Exanptes
g i fied apmumat
ccordange wi% h Exanpke 7.

7CTi——=
f ghycer|i n @ded
Thes f or mul agi ong

20 + |
P VLT YIS Total Impurities

Was.TREEQArea TN Increase

weree then 4o

used to fill hard ge

atin capsules in accordance with

Zero Exanple 4. ThE0Psf mil atd8ds wit BisH[t hecap¥dl es weBe]

Lnjti aLl_ﬁ_t_eefnr then tested at 25 0C for 3 and 6
lMonth,mIL}t he- 40 0C B84 2008 2 005K g 049 [55 053] 4 1.43
R . .’..\n N1.001 ' In vr\r\ll of ctahilityy +act Ny
2 Month& P2 ""‘“f"“’ ,9‘516’1”1 o100 ::_ ,(1,‘591°‘“”Ld.49‘,1{+;“;’;915 i 5.14

of Exanptes 7CGT - 7CG v at 25 0Care—set—torth—in
3 MonthsT a1 € 30 [bel owg 4Tabl e ~:‘d54l|U4UUJ 096‘13 resw 459 Of 13.67 | 9.31
stability testing of EXanplés 7CG1 - 7/CV at 40 OC are
set [02361 h iTheTeshlteof3tabilingtesiigliBxamplés 910203 °CTAi€ set forth in
r esalhabls 56fbeivabi | ity testing of Exanples 7C-i 7C- v at
55 0C are set forth in Table 32 bel ow. Tabl e 32
Table 56
Conirol Total Impurities
55 °C Potency CBD CBN D8-THC Increase
% % % % % +%
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
Example 9E: Effect of Croda Brand Sesame Oil on Stability - Vials
[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

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;

55 °C for 1 and 2 weeks.

[0241]
Table 57 below.
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The results of stability testing of Examples 9E at 25 °C are set forth in




wQ 0eAs31bn Exanpl e 7D,

Exanpl e 7D: Dronabi nol

Solution in Sesane Q|

Sour ced

fromArista, with Varying Anbunts of d ycerin Added

anounts glycerin in dronabi nol

the effect of added varBECTyS2005/044375

formul ati on using

sesane oil sourced from Arista was evaluated. In each
of Exanples 7D-i - 7Dv, the specified anount of
i daples d i th |
gl ycerin added was prepare ccordance with Exanpl e
7. The formulations were then used to fill anber gl ass
¥iudl s- The Pf ornmuljati ons wit hicgwt he \c/)]i@alﬂgq 2r @ Total Impurities
sactial |y tE&Ted,| t e ested 25 - 3 and 6 Increase
ronths— 40 08 forl 1. and 3 AontHs ar@ at |55 HC fop 1°%
X lra 'r\ﬁf'\ﬂ1"l'l,-. e el + o ~f ctabitidtar + cct 1 Ny
Z——aqd—%ero ' "V\Eﬂ:t\a. 130-160\'10] _”LII%.OETD::I l?‘A TS aU'OI.SP'iy :c°§.13”|9
of Exanptes 71T - 7DFv at— 25 0Care set fortmrmmn
3 Months 1 gDI'e SsTDel ow.ssllabl e 332[[UZU4]7.26Me TeSWlsk$ Of 2872 | 24.59

stability testin

of Exanples 7D 1

/D-v at 40 OC are

6Monthssdt forth in Taislle 34 Bebodw. Tabl.% [34 [02G8] The40.12 | 35.99
results of stability testing of Exanples 7D-i - 7D v
at H242IC afke rayltstod stehilifsriestiap EEgBMes Vit #ABE aregst forth in
Exah@itle S§mlovpr onabi nol Sol ution in Sesame G| Sourced
fromCroda, with Varying Anounts of G ycerin Added
Table 58
Control Total Impurities
40 °C Potency CBD CBN D8§-THC Increase
% % % % % +%
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
Control Total Impurities
550C 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 Qil on Stability - Vials
[0244] In Example 9F, 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. The formulation was

then used to fill amber glass vials. The formulation within the vials was then
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W@ e@ans3109 |

[0206] In Exanple 7E, the effect of added varying

anounts glycerin in dronabinol fornulation using

sourced from Croda was eval uat ed. PoT/@820005/044375
of Exanples 7E-i 7E-v, the specified anount of

7 Vel a8 et DA TOERES AR R B BB i P R

7.
Vi adng 2 wdeks.f ornmul ations within the vials were
initially tested, thentested at 25 0OC for 3 and 6

nmont hs; 40 0OC for 1, .2 and .3 ths a f ;
and043)eek5he T%‘%@ ?ﬁlStalbdlétyrt%S%‘ﬁg @)@fnpgels ggiaﬁ% %?rgg?tif%h th
of BbERAROWE-| -  7E-v at 25 0C are set forth in

Tabl e 36 bel ow. Table 36 _[0208] The results of
stability testing of Exalhle® 7e-i 7E-v at 40 OCare

set forth in Table 37 bel ow. Table 37 [0209] The _
Cornraul ts pf stabillity test|{ng of Exanpl es 7F-i_-Totifmpurities
29tc 55 0Car @oget flor t9¥0i n TabfRN 38 | belgMiCTabl e 38 fnerease
Exanpl e IZF: bi-ndt—Soluti-8a—i-A—Sesare—O-+Setreet——
f rom Dinasa AL h \Marvi nmn it o ~F | H A1l 1
OB >t G i vuuledéJ ru;:}uubt‘ﬁ ;Jl \?Ibgﬁ: T 11 T\% (L
Zoo {210t i ExAMEPe 7R e ef et —added Vary g
3 Months Cl'I'W”t s—gtycesd3g IIT” drgpapi not AUl at io@d | UST Ngr.26 | 3.30
sesarne ol I-sourced from D pasa was evaluated. In
6 Months | | 98.27 | 0.23 | 0.92 | 0.60 | 8.41 | 4.45
[0246] The results of stability testing of Examples 9F at 40 °C are set forth in
Table 61 below.
Table 61
Total Impurities
Control Potency CBD CBN D8-THC Increase
40°C % % % % % 1%
Zero | l 100.00 | 0.02 | 0.51 | 0.57 | 3.96 |
1 Month | | 96.49 | 0.12 | 0.75 | 0.53 | 6.50 | 2.54
2Months | | 92.98 | 022 1.07 | 0.55 | 10.22 | 6.26
3 Months | | 88.64 | 0.43 | 1.70 | 0.55 | 14.19 | 10.23
[0247] The results of stability testing of Examples 9F at 55 °C are set forth in
Table 62 below.
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each of Exanples 7F-i - 7F-v, the specified amount of
gl ycerin added was prepared in accordance with Exanple

w(@ 2006l0631b®r mul ati ons were then used to fill anbeeT/gbA85044375

Copfol Exanm| egyefdy- |

yials. The formulations within the vials were
initially tested, thentezlt@ql‘h@] 25 0C for 3 and 6
mont hs; 40 OC for 1, 2 an ths and at 55 0C for 1

alre rnna441 Tl [
eKST— [ UZLL me 1mesurts o bldDIII[y [@&Qkﬁﬁhm%

p ¢bpv at 2mNOC aresggt florth in Increase
Tabl e 39 belwow. Tabl & 39[0212} The results of % +%

stability testing of Exanples 7F-i 7F-v _at 40 QC are

Zero skt fortlh inlovable 40 WBllow. TAKI J= 40[ 0] The 3.96 |
results nf st abi I ity testing of Exa nhl es 7ZE-i . 7E-v

IWeek o1 55 0¢ are &Y 1f or t AL} Tabl @321 1 bel 0L Tabr 8941 2.98
r"\214'| As—-cah—ber-seen + N PPN NP & o

2 Weeks |’_‘ = . Q6117L €1 d 2\-.[III C IIC 1 IETUI TS @5_4 VT, 8 ng_s | 549
atdtt-ofn——of glybCIlH Hcha dr-onabinot nglly unstabte:

The amount of dronabi nol chem cally degraded is
pr gpp48] i orizdsed an thh eesgltsyseefoith icanee mbieatit io nleakiiadhe source

Dr onabi nol r edat,i ncon u th.in

o o oeme i PR & PRt OR oM bl of gfoBfif Rl fhuions.

SoWwcgtlafidng rasmlaamaga\m gradel sginye oibfors tAaista ahd Difexgs shovaed on
hi s st abi.l i s, believed to be

i nduced b cerin t
duegr?aéertsﬁé ‘f%f%‘ﬁn %HIPFH? ?e&asﬁﬁamc?&ﬂlt#é?\{qﬁﬁj dsesame 0i |

sour ced

Example 10: HPLC Analysis of Formulation 9-iii

[0249]  In Example 10, the dronabinol solution of Example 9-iii was further

analyzed. In Example 10a, the formulation of Example 9-iii was stored at 55°C
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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from D pasa, nost notably |ecithin. Exanple 8:

Stability Studies [0215] The International Conference
worookksitoni sation (1 CH) of Technical Requi r enePtBUSIING/044375

Regi strati on of Phar maceuti cals for Human Use (1 CH)

has ado tlf s fo tabiljt
oS Ot AL 85 i laf o Debeierg r S L e repes)-
JUITHRRERS tRURALIING QSf blyanalhﬁbl mu(a@mmqmed LCSl‘nglstillﬁhu $etffny5d
QA). The pur pose of stabilit e Sb

ev iserame Ol Spprerhiramm £ ol Apavihy atiy o %dz éfef‘ya sfog R “}(;‘ Seflsets
v a%éﬁ&lﬂntspecﬁﬁc”q he'@ﬁecﬂ’fﬂfaﬂ&ﬁ%f HPAe @it daAbRained fioimWasibed
product isassigned a tentatjve two- _ygar exp iration

datverdgratArisieoRipeeaneqdat Golampysrovesle fthﬁ*e%mla fas pregent

st I S,
30 B R B R S s

t espercat fivefroden Exanpl e 8, a dronabinol formulation
in sesane oil (super-refined, from Croda) was prepared
i n accordance W|th Exanpl e 1 and packaged in a round,
anmber Eqhag ity\Rxj ddig bty AciH(8)
terrperat ure and hum di ty I eveI s, 40C/ 75% rel ative

M3§itl ﬁ%qs&aﬁg%%nf@r%k@%a Bo?llielﬁ‘lg r{stp¥ %?ﬁjifugltﬁ food \/%ade

gg&gahﬁsiﬂ&dil wtto 2nvdstld@te fﬁtﬁleﬁlﬁ@%ﬁebﬁﬁhvemhmesl int s)csaamﬂjoﬂ
% re t h
of (bt Py A kit RRARpadl SeSAREANohals A or

more free fatty acids, of which myristic acid is prominent (Beckstrom-Stemberg 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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[ DBTHC, Cannabi nol (CBN) and Cannabidiol (CBD)] are

determ ned by using the conpendial (USP) HPLC net hod
wa@bdaoencHIDr age for pre-determ ned tinme peri odsPeEnUS2005/044375

conditions as set forth in Table 42. The results of

the stahjlity test.ing  of le 8.ar o, Jorth i

Tabl o 2Bl Skip S gt R frotarfiel (kb s
nmor @yfidrmcldGr s@ase 6l soprpicagsdayi il Odday] The above
stability studies are believed to denponstrate that by
renmovi ng gl.ycerin/glycerol, a dronabinol oral drug

pr o@gsd) t hatsum$nabt eithecdnPositivls of BRArbplaé 1 T-00M -viii is set forth
tenperature is obtained. [0218] It is hypothesized

t ha Tehlecp3dwloxti n capsul e shells do not contain

gl ycerol and therefore a major cause of instability
for the active pharmaceutical ingredient dronabinol is
eliminated (as conpared Table pd reference standard

product., Marinol, which is encapsulated in soft
Ofk@lhdbn®@psulles) . Al so, by util¢eipoghddard gel atin

ceancil-p + N

< capbeancil ata deanalinal el 4 i ol 4 lan oo
capsur-es—to—efcapsyrat,e pronaptRgr Sortton S ne nest
Exa%ﬁle p§ AT TLTZRT UUB P wh 1) 1T o] ©T T IGgTTAl S SHaAtilc Acid¥0.5%)
Example@%ii O D TTETENG opf gWMOS OT[ S€SRE U 11 ONvigatsedIAdidl (8. 1)
Example 11-iii 3.03% w/w QS Myristic Acid (0.05%)
Example 11-iv 3.03% wiw QS Myristic Acid (0.007%)
Example 11-v 3.03% w/w QS Myristic Acid (0.5%)
Example 11-vi 3.03% w/w QS Myristic Acid (0.1%)
Example 11-vii 3.03% w/w QS Myristic Acid (0.05%)
Example 11-viii 3.03% w/w QS Myristic Acid (0.007%)

[0255] The formulations were tested for stability while stored in amber glass

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 | 138 | 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
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[0219] In order to study of the effect of the type and
source of sesane oil on the stability of the active

WO p@oedilent dronabi nol, different sources of SPCHIB2005/044375
were obtained fromthe follow ng vendors: Super
Refined NF grade from (Erﬁld . NF grade fromArista &
Di pasa; and food grade fP8M Col unbus. Fornul ations of

active inarediant (dron Lnal) _in v
7 \

 qssepruATionre | paepavell dQTAH gRERATHD SHESTANCE
described in Exanple 1. | EMBRRRIEYQ-DSTHCy 5CRY | CBD
ir onabi nol (3.08% w w) sol ut/hon iln Lésane ¥l , [NF% by
Ar i sEsanpleEMainpl ¢ Qoid. i 5 a drlonabi nq| 03%
sodmmﬂwﬁstido.syesangggo% sup P ol n‘ZZi NE, é@OQOG%W
—X aFRAEpI9-11dd 1$ 3, dr opabi nql 06%
5unﬁ1iy§ﬁgti'bmoﬁ,e)san3)0(ﬁ(ﬂT? NF %@Fom Di égga) . &g)nxl Q- |
S &xh 1dxpnabi nol (6] 06% W w) [solutidn I n tagod
gr@q%l;gglg@@gmi I (6(§b6c1ai ned 3££8m Col Qn%us) : 8{2@22 O]OW

S UM G1OT 1-H€ conmposit{ons of Exanples (9-1 - 9-1V 1S
5 ' bl €848 bel owd T8bl @ 487f 022134Ghe 052

+ [l =Y

b . 1 1 1
T, ol UI'TU T 11 [¢3 R VAvi] UI A0 O Vi Al O U JJ A\
roda

U Uy

[0256] As can be seen from the results set forth in Tables 64 and 65, the
addition of myristic acid to dronabinol formulation resulted in degradation of the
active ingredient dronabinol. The results may also be explained in whole or in

part by the fact that the super-refined sesame oil from Croda has no sesamin.

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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tested for stability under elevated tenperature

conditions (initially ("zero tine"),
w@naheex1oneeks,

respectively).

55 for

presented in Tabl e 44. Tabl e 44 [0222] Based on the

Souleef of T

for

3 obp S

e 44

ove

e BF

s

st afa,hhlnzu"mge 561&1@01 i ve ingredient dronabinol.

Dr onabi nol

oi |

one week
The results sShorCI/E8E05/044375

Pes “@are set

fornul ati ons prepared from NF grade sesane
sourced from Di pasa showed i ncreased stability

when conpared to sim |l ar f@ablelb@ti ons prepared from NF
from Croda and Arista and

grade sourced sesane oil

food grade sesanme oil sourced from Colunbus Fxtended
MyriSlcaki | i ty Resul td fect|of Different Brahds gptalImpuritics
P&t C)S - . Increase
2%esame Jd | ;P tclbl 19Xy [p223] It s.pel i eved,t hat N
L ) (] % +%
tNe—SourCce 01 ocodllT UI I JDUU I I I. IIU Ul UIId.JI 1TU1
{ LTHEbEt [ OTT T150.doTJPOT L algh3 Ot ey ss @bt I T ogo Pi T1e5 55
Zero  Hormiloat [ on. 1ddpodonT i T goahet heroohe Tacksol suffiqilent
antioxidants in certaln brands of sesane oil caused a
3 Higcilo.58f st abi 48y and &A% ncreds®@ |i n dr @a&bi nol 5.25 1.30
Months | -9 86l | npur 88¥es sucKl&s del t!d48- THC 068D and!4N, 6.77
stahility studies at roomtenperature and at
6 N of od o8I i ons Taver—an—cxtended REF-od—aFti-Fe—
Months ‘r‘fA“u“o 1% 1, -~ ~8832 ] "~ 93T S 3 ~ 12197 T 8.28
fMefre—eonaucte U3l Ilg STCoAllt Ul I rUlrmArt st q, T UOdAa ditd
D' pﬁﬁ&)] The results of stability testing of Example 11A-i-ii at 40 °C are set
forth in Table 67 below.
Table 67
N 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-ii 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 0.32 137 0.48 10.56 6.65
2 11A-1 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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waeiostesihy and of sesane oil

Exanpl e 9A: Effect of Arista Brand Sesane QO |

Stabilit

y [0224]

I n Exanp

| e 9A,

on

the effect of the
used i n the dr onabP@DUS2005/044375

formul ati on was eval uated. The fornmul ati on was

prepared in accordance wt

Srbiige

met hod descri bed for

Exanple 9-i. The fornul ati then used to fill
hard gelatin capsules in accordance with Exanple 2.

Myn;[@gm{ ornul ati on Within the capsul s was i n|tiallptlImpurities
ssested, | héptlest ed 25| OCCF%r 3 d%%qTHéf bt hg: -~ 4C Osrease
for—1—2 and"3 FOAL hqo and-at— 85 0Cf of—1ahd—2 weeks— 2
32934 _The Teswhis of shaptHity:sh bt'”9093 Exammfes 9A

Zero at PP T AT € 1GRb [ OT UITohd| Tabl &% belows; [rabl e 49
Total ITnpurities Control Potency CBD CBN D8-THC 25 OC
1 Tncnsgase] % % 5% % +% Aey p 100.1680 [0. 08 05950 0. 51.3B 6.38
Week | 1lA3R0.B8 Mont hs8794 /72 0. 801 0. 84 03249 11. 04%| 6. 8013.11 9.20
2 11A-10.5% 88.83 0.01 2.10 0.55 12.76 8.81
Weeks [ 11A-ii 0.1% 71.58 0.03 2.16 0.58 23.69 19.78
Example 11B: Dronabinol Solution in Sesame Qil
Sourced from Croda - Capsules
[0262] In Example 11B, dronabinol formulations 11B-i and 11B-ii were

prepared in accordance with Examples 11-v and 11-vi using sesame oil sourced

from Croda. Formulation 11B-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.

[0263] The results of stability testing of Example 11B-i-ii at 25 °C are set
forth in Table 69 below.
Table 69
Myristic acid Total Impurities
y 0500 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 12.56 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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6 Months 92.71 1.01 1.16 0.47 11. 16 6.80 [0226] The

results of stability testing of Exanples 9A at 40 0OC
wae@oemeilod orth in Tabl e 46 bel ow Tabl e 46 Tot abCT/US2005/044375

I mpurities Control Potency CBD CBN D8- THC I ncrease 40

0C % % % % % +% Zero 100.00 0.08 0.50 0.57 4.36 1

Month 95.18 0.59 0.74 0.48 9.86 5.50 2 Mounths 93. 22

0.43 0.88 0.52 10.41 6.05 BabloTths 91.36 0.53 1.16 0.5

1 10.98 6.62 [0227] The results of stability testing

of Exanpies 9Aar 55 C arje set fofth in Tabl € #dal Impurities
My%ﬁ%?%\/v. Tlabbgend7 Tot @aBpl npur ideNes ComisiTeic Increase
% % % % % +%

Zero | 11B-10.5% 100.00 0.03 0.48 0.65 5.69

11B-ii 0.1% 100.00 0.02 046 0.62 2.29
1 11B-i 0.5% 62.73 1.00 8.49 0.97 31.26 25.57
Month | 11B-ii 0.1% 91.93 0.84 1.16 0.60 12.04 6.75
2 11B-i 0.5% 88.49 021 221 0.57 12.51 6.82
Months [ 11B-ii 0.1% 87.83 0.49 1.45 0.62 13.49 8.20
3 11B-i 0.5% 85.11 034 2.82 0.58 15.11 9.42
Months [ 11B-ii 0.1% 86.43 0.53 2.08 0.58 14.70 9.41

[0265] The results of stability testing of Example 11B-i-ii at 55 °C are set
forth in Table 71 below.

Table 71
e Total Impurities
Myrslzttccamd Potency CBD CBN D8-THC Increase
% % % % % +%

Zor 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-i 0.5% 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-1i 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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Pot ency CBD CBN D8- THC | ncrease 55 0C % % % % % +%
Zero 100.00 0.08 0.50 0.57 4.36 1 Wek 90.42 0.08 0.68
WO 26b8/063188. 06 8. 70 2 Weeks 44.67 0.02 2. 63 0. 5BCHUS2055/044375

43. 09 Exanple 9B: Effect of Croda Brand Sesame QO |

Stability [0228]
Croda brand of sesane oil
f orjppéAat i ovhevasuIE\baktakalite Gestili6f F-@kipld FIC-i0i a#5S°C are set
prepared in accordance with the nmethod described for
Ex dpysh & Bablg 72 sl or nul ati on was then used to fill
hard gel atin capsules in accordance with Exanple 2.

The formulation within thegéﬁggyl

In Exanpl e 9B,

on

the effect of the

used i n the dronabi nol

es was initially

tested, then tested at 25 3 and 6 nonths; 40 0OC
for 1, 2 and 3 nonths and at 55 0OC for 1 and 2 weeks.
10228 The resuttrsof staprtTty testTng of | EXanghisnais |
Myrzlﬁfa% 0G apgeset |fordsp i nl Tabke 48 halow Table 48 Increase
Tdtal | npuri%i es |Conta ol % % % %
Zero 11C-10.5% 100.00 0.06 0.53 0.54 3.81
11C-ii 0.1% 100.00 0.02 0.56 0.60 3.96
3 11C-1 0.5% 92.81 0.05 0.89 0.53 5.80 1.99
Months | 11C-ii 0.1% 93.55 0.05 0.70 0.55 6.11 2.15
6 11C-1 0.5% 94.79 0.29 1.20 0.56 7.10 3.29
Months | 11C-ii 0.1% 93.80 0.43 0.98 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
MyIZBthCaCId Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 11C-1 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-10.5% 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-1 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 testing of Example 11C-i-ii at 55 °C are set
forth in Table 74 below. '

99



Pot ency CBD CBN D8- THC | ncrease 25 0C % % % % % +%

Zero 100.00 0.08 0.46 0.59 4.13 3 Months 87.36 0.32
wO2@28/063162 13. 61 9.48 6 Months 91.63 1.33 0. 78POT/4S2005/044375
14.87 10.74 [0230] The results of stability testing of

Exanpl es 9B at 40 OC are set forth in Table 49 bel ow
Pot ency CBD CBN

Tabl e 49 Tot al

D8- THC 40 OC | ncrease

I mpurities

ol

bl

% % % % % +% Zero 100. 00 0.08

M ri596a4ci% 0.539 4.13 1| Month 91.25 0.97|0.62 0.53 12Td8nBulfss
y 55 0C Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 11C-10.5% 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-1 0.5% 97.34 0.01 0.81 0.59 6.29 2.48
Week | 11C-ii 0.1% 96.34 0.02 0.73 0.54 6.53 2.57
2 11C-1 0.5% 93.76 0.01 1.32 0.59 8.81 5.00
Weeks | 11C-ii 0.1% 91.41 0.01 1.17 0.51 9.05 5.09

Example 11D: Dronabinol Solution in Sesame Qil Sourced from Arista -

[0270]

Vials

In Example 11D, dronabinol formulations 11D-i and 11D-ii were

prepared in accordance with Examples 11A-i and 11A-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 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.

[0271]

forth in Table 75 below.
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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

W@ t@biobitvy testing of Exanples 9B at 55 0Care BET/USZNS/bM4375
in Tabl e 50 bel ow. Table 50 Tot al
Pot ency CBD CBN D8- THC 55 q,C Iggrease

Zero 100.00 0.08 0.46 0.5912P351 \week 85.53 0.09 0.69

I mpurities Control
% % % % % +%

0.51 15.38 | 11.25 2 Weeks 38.10 0.20 2.72 0.57 57.40
5327 Exanpte9CT Ef fect pf—Drpasa Brand Sesamer Githp@ies
Myigeatd ity [pOea2] |1 n deeanpl e 9k the mifigct [Of TNE | increase
f]‘f)asa br andxof gsesame oi| us®d in theedronabi nol +%
fornmulation was eval uated. The formul ation was
Zero | DMDE@APeed] i n 100.00 0.03 0.52 0.50 3.95
11D-i1 0.1% 100.00 0.02 0.49 0.51 3.91
3 11D-i 0.5% 94.69 0.25 0.73 0.48 5.44 1.49
Months | 11D-ii 0.1% 92.42 ©0.32 0.56 0.48 5.61 1.70
6 11D-i 0.5% 97.08 0.30 1.14 0.50 7.22 3.27
Months | 11D-ii 0.1% 94.41 0.38 0.82 0.46 8.08 4.17
[0272] The results of stability testing of Example 11D-i-ii at 40 °C are set
forth in Table 76 below.
Table 76
c e Total Impurities
MYIZ(S)tlocCamd Potency CBD CBN D8-THC Increase
% % % % % +%
Zor 11D-i 0.5% 100.00 0.03 0.52 0.50 3.95
0 11D-ii0.1% 100.00 0.02 0.49 0.51 3.91
1 11D-i 0.5% 94.98 0.16 0.72 0.53 6.21 2.26
Month | 11D-ii 0.1% 93.33 0.16 0.53 0.55 6.33 2.42
2 11D-i 0.5% 91.54 0.32 1.12 0.47 8.02 4.07
Months | 11D-ii 0.1% 89.55 0.42 0.75 0.54 9.37 5.46
3 11D-i 0.5% 88.57 0.36 2.00 0.50 12.95 9.00
Months | 11D-ii 0.1% 85.47 0.54 1.35 0.52 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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accordance with the nethod descri bed for
with a dronabi nol
wo eooatobabe on was then used to fill

9-iii,

Ex

concentration of 3.03%
har d gel at i PCT/US2005/044375

anpl e

The

capsul es in accordance with Exanple 2. The fornul ation

wi thin the capsul es wasi ni t’i‘ﬁ)h%ﬁ)t est ed,

then tested

at 25 0C for 3 and 6 nont hs; Cfor 1, 2 and 3
mont hs and at 55 0C for land 2 weeks. [0233] Th; o
Mylis@Sadidt S of stabil [ty testiing of Expnpl es 9C at 2&alO@purities
“sre set flor ¥, 7n TabF%DS 1 betPlv. TgBF'%Hgl Tot Increase
1 P ~70 . Datl A ~pR® ~APpAE DO L _llneay a/&oa DR +%
| IIPUI FtTres—Cort1T O FPOTCTTC OO COt DO T T Caste (<
UH-70.5% Y0770 70 Tigoed FT 01089000850 ST P97 39431
Lo INDDTD3%95. 72 Wold| U. 68 (0245 5. 4badl 45 6 Tt 39100
0.38 0.76 0.55 8.49 4.53 10234] The results of
1 JixI% ty testiiny| of Exedpl es 9CsaE 40 B9dr e Sem.33 6.38
Week  [f1i0-i B 1%n | Tahl 789! bel owW.01 0.92 0.49 13.11 9.20
2 11D-1 0.5% 88.83 0.01 2.10 0.55 12.76 8.81
Weeks [ 11D-ii 0.1% 71.58 0.03 2.16 0.58 23.69 19.78

Example 11E: Dronabinol Solution in Sesame il Sourced from Croda -

[0274]

In Example 11E, dronabinol formulations 11E-i and 11E-ii were

Vials

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

[0275]

2 weeks.

The results of stability testing of Example 11E-i-ii at 25 °C are set
forth in Table 78 below.
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Tabl e 52 Tot al

2 Months 92.49 0.20 |
0.41 1.50 0.53 12.
of stability testing of Ex

90. 02 |

TRl

I mpurities Control

Pot ency CBD CBN
D8- THC I ncrease 40 C % % % % % +% Zero 100. 00 0. 02
w@O@28/06318% 3.96 1 Month 97.56 0.16 0.67 0.55 6PGBU065044375

0.96 0.56 10. 15 6.19 3 Months
3 [0235] The results
9C at 55 0OC are set

forth in Table 53 bel ow. Table 53 Total Inpurities
Cont v nl nt anecv  CRD-_CRMN m THC lneronen BEE C 04 04 04 04 OF
M r.\;J%;Ia'LZ[éU] 16[ blluyo\_dé)z \./L)l\ll 3 5II L\ | 5\6JI CUOC T A3 /U,l.(ol%allrmb\ﬁri/tres
y;-l; oC ro Q’otgxgy : QBI§ : %Bﬁ D8-THC Increase

N % % % % % +%

Zero 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
3 11E-i 0.5% 80.55 2.17 2.98 0.61 17.38 11.69
Months | 11E-ii 0.1% 81.10 3.13 1.26 0.52 19.40 14.11
6 11E-i 0.5% 73.95 1.48 6.08 0.78 24.05 18.36
Months | 11E-ii 0.1% 74.74 3.36 2.78 0.53 24.73 19.44
[0276] The results of stability testing of Example 11E-i-ii at 40 °C are set
forth in Table 79 below.
Table 79
- . Total Impurities
Myi;(s)“o"ca‘“d Potency CBD CBN D8-THC Tncrease
% % % % % +%
Zero 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 1.22 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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1Week 97.60 0.11 0.82 0.54 6.94 2.98 2 Weeks 96. 17

0.12 1.14 0.54 9.45 5.49 Exanple 9D. Effect of Arista
on Stability - Vials [0236] P@T/US2005/044375

w@eaaadeSesane O |

Exanpl e 9D,
oi |

used i n the dronabi no

the effect of the Arista brand of sesane
fornul ati on was eval uat ed.

The formul ati on was prepared in accordance with the

met hod described for Exanpl®abe$0 The fopnul ati on was

then used to fill

anber gl ass vi als.

The formul ati on

Myt .t@ln the vials was initijalTy tesfted, then test®fingtrites
YRR HE fon Pommd 6 nofRDS; |40 @S for DETECand 3 mont s merease
and at 5% QC% or 1 anfl 2 week$ [0237]%Thelresits lof +%
stapility testing of Exanples 9D at 25 QCare set forth
Zoro ML oo g B O ORE O T PP e s ConfH)
AIB-i B 1%~ L2 QP01 002 a0 ] T 0621y, o 3,29
FUL Ullby CDOLU CDOIN ST 290 1T11eT ©aAas’T 7070 707U 70 T 70
1 11E-i 0.5% 87.77 0.01 1.99 0.63 14.67 8.98
Week 11E-ii 0.1% 85.94 0.03 0.96 0.52 17.11 11.82
2 11E-i 0.5% 46.26 0.05 10.13 1.16 45.43 39.74
Weeks | 11E-ii 0.1% 33.85 0.09 5.57 0.65 57.47 52.18
Example 11F: Dronabinol Solution in Sesame Oil Sourced from Dipasa -
Vials
[0278] In Example 11F, dronabinol 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
e Total Impurities
Myrzlgtloccamd Potency CBD CBN D8-THC Increase
% % % % % +%
Ze 11F-i 0.5% 100.00 0.06 0.53 ' 0.54 3.81
" 1P 0.1% 100.00 0.02 0.56 0.60 3.96
3 11F-i 0.5% 92.80 0.21 0.82 0.52 5.56 1.75
Months | 11F-ii 0.1% 93.41 0.23 0.74 0.53 5.55 1.59
6 11F-1 0.5% 95.57 0.29 1.28 0.55 7.66 3.85
Months | 11F-ii 0.1% 94.87 0.37 1.06 0.58 7.86 3.90
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Zero 100.00 0.08 0.50 0.57 4.36 3 Months 96.92 0. 25
0.55 0.55 6.91 2.55 6 Months 99.65 0.14 0.60 0.51 7.49
\VazmmmﬁﬂﬁBS] The results of stability testing BET/US2005/044375
nmples 9D at 40 OCare set forth in Table 55

beI bl e, 55 Tot urifi e Contr Pot e CBD

?%31? rcThp Resnid subTBH a6 sromues Yt 8 eong G e etos
I 0r&fh iP Toile 42 BBlow. Mont h 98.42 0.06 0.51 0.49 5.79
1.43 2 Months 95.26 0.10 0.59 0.49 9.50 5.14 3 Mnths
90.41 0.64 0.90 0.49 13.67 9.31 [0239] The results of
stability testing of Exanplable at 55 OC are set
forth in Table 56 bel ow. Tabl e 56

Myristic acid Total Impurities
4 40 °C Potency CBD CBN 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
1 11F-1 0.5% 94.33 0.14 0.86 0.61 6.78 2.97
Month | 11F-ii 0.1% 94.02 0.14 0.74 0.60 6.34 2.38
2 11F-i 0.5% 89.60 0.26 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-1 0.5% 86.61 0.34 245 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-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
1 11F-10.5% 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 o0il sourced from

Dipasa.
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Total Inpurities Control Potency CBD CBN D8- THC

I ncrease 55 0C % % % % % +% Zero 100. 00 0.08 0.50 0.57
wd2®6/0d310¢ek 90.42 0.08 0.68 0.48 13.06 8. 70 2r0WEKRm05/044375

44.67 0.02 2.63 0.56 47.45 43.09 Exanple 9E: Effect of

Croda Brand Sesane Ol on Stability - Vials [0240] In

Exanpl e 9E, the effect of the Croda brand of sesane

oi |l used in theExhnoplab?:nStability Reswitsi-Rresence efBdse@) ed.

The formul ati on was prepared in accordance with the

le.9-ii, The .for
hedOama e i ERfpled oot AR ELRGR past K P T
Wi t Redamielsl svsluagﬁ was\/a'hﬁieﬂj 8l dayh bfﬁs}taﬁmesgnendltzgﬁtw &ﬁlet ﬁt .
25 0C f{ 3 t or. 1, an nont hs
and SB¥! : %%Sb? 5%?%? a d‘?féé@ @%{r@%ﬂl pigparef 4 pcprdapge

st akwdhlEgém{p&SII ng of Exanples 9E at 25 0C are set
forth in Table 57 bel ow. Tabl e 57

Example 12-i is a solution of dronabinol (3.03% w/w) and 2% (w/v)
ethanolamine in sesame oil, NF (by Arista). A

Example 12-ii is a solution of dronabinol (3.03% w/w) and 1% (w/v)
ethanolamine in sesame oil, NF (by Arista).

Example 12-iii is a solution of dronabinol (3.03% w/w) and 0.5% (w/v)
ethanolamine in sesame oil, NF (by Arista).

Example 12-iv is a solution of dronabinol (3.03% w/w) and 0.1% (w/v)
ethanolamine in sesame oil, NF (by Arista).

Example 12-v 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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Total Inpurities Control Potency CBD CBN D8- THC 25 0C

I ncrease % % % % % +% Zero 100.00 0.08 | 0.46 0.59
wd2008/081dnt hs 71.55 3.62 1.26 0.56 28. 72 24. 5BCBUS2005/044375

Mont hs 61.65 4.36 1.96 0.68 40.12 35.99 [0242] The

results A %
OCare se?g P ﬁl|tpi)‘lﬁu| Jr‘1l§’%(saabsl%i;uttl @gég‘{%gv&%ﬁﬁ/ %ﬂ«ﬁﬁl}dﬁ 1% (wiv)
| mpathanplemin€dnsesaine Pib by ACBR).CBN D8- THC 40 C

I ncrease % % % % % +% Zero 100.00 0.08 0.46 0.59 4.13

[0284] A summary of the compositions of Examples 12 i — 12iv is set forth in

Table 84 below:
Table 84
Formulation No. Composition
Dronabinol Sesame Qil Other Ingredients
Example 12-i 3.03% wiw QS Ethanolamine (2%)
Example 12-ii 3.03% wiw QS Ethanolamine (1%)
Example 12-iii 3.03% wiw Qs Ethanolamine (0.5%)
Example 12-iv 3.03% w/iw QS 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% w/iw 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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1Month 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 4.21 1.94
wW@28/08099 30.86 [0243] The results of stabilPCHUS2005/044375
testing of Exanples 9E at 55 OCare set forth in Table
59 bel ow. Tabl e 59 Tot al flj g‘@érsiti es Control Potency
CBD CBN D8- THC 55 0C I ncré % % % % % +% Zer o 100. 00
—0—08-0-46-0 59 4 13 1ol 35 53 0Q 0 g0 0 51 15 38
11. 25 2 Weeks 38Ak8A% 20 POTALy. 57 BELAJER SYBSEANGHES
BRERMELALION #0j pasa Br AMPEREGY e PSTHEN| SICGBN | it yCBD
Vials [0244] |In| Exanple 9F, “the effe¥t of the Dijpas®
br dixdmpte Keisane| oj sed i he dropaki npl {97 myl at.iQn
was (Avi2A 4 ed. Thbei' ’Por Tul at%iogn wals g'r%gparedl‘élba 058
acEgardplad2-iiv t h| t t hod scrilbe or | g
9- i(AREATIEYY orrrulgﬁégﬁ was 393 B.a50r | BREP 0.32
Example 12-v

(AYEA 0.05%) 93.82 6.18 0.43 1.20 0.15
A ﬁ;‘:;ﬁrlﬁiﬁ'g.‘é‘l% )| 9514 4.86 0.35 0.64 0.49
E(’jfgfﬁ%" 95.01 4.99 0.56 | 0.86 035
E’%’}gﬁ 11%/'0;“ 94.56 5.44 0.45 1.23 0.48
lz‘éirggeoﬁﬁ 94.65 535 0.50 1.22 0.12
Pxample 12-xil 94.09 5.95 0.47 1.24 0.25

(C+EA 0.007%)
* A = Arista, C = Croda, EA = Ethanolamine

Table 86: Stability of Dronabinol Formulations in the Presence of Bases at
55° C, 2 weeks
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then used to fill

wWorwei0631040 OC f or

anber gl ass vials.
within the vials was thentested at 25 0C for
1, 2 and 3 nonths and at 55rPOCURIIN5/144375

The formul ati on
3 and 6

and 2 weeks. [0245] The results of stability testing
of Exanples 9F at 25 OC are set forth in Table 60
bel ow. Table 60 Tot al Inpublag}il%Control

CBN D8- THC I ncrease 25 0C %% 9% % % +% Zero 100, 00

Pot ency CBD

8=62—06-51-—-06-5+3-06-3 vbntﬁT%éé%e%% - - —£0=0- £
7.26 3.30 6 Mnfhgsa§: p7 5033lo. op BEEATEINSUBSTANCES
FORMBJLARIONESu| t sopf SUBBIYRIEY tlepsTHG [of CBManyl e€BHF
at 40 0C are sef forthlin Téble 6 1 %el gw. ¥abl g 61%
TotEdamblepi2Lil t1 ep
(A+EA 2%) 91.16 8.84 0.51 2.00 0.67
Example 12-iii
Example 12-v
(A+EA 0.05%) 92.07 7.93 0.46 1.87 0.10
Example 12-xiii
(A+Meglumine 0.01%) | > 7.83 048 1.30 0.42
Example 12-xiv
Example 12-viii
(C+EA 1%) 93.53 6.47 0.53 1.70 0.65
Example 12-x
(C+EA 0.1%) 92.68 7.32 0.54 1.51 0.13
Example 12-xii
(C+EA 0.007%) 91.49 8.51 0.47 1.78 0.06

*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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Control Potency CBD CBN D8- THC 40 OC I ncrease % % % %
% +% Zero 100.00 0.02 0.51 0.57 | 3.96 1 Month 96. 49
WO 208/06319b 0.53 6.50 2.54 2 Months | 92.98 0. 2PCT/URH05/044375
0.55 10.22 6.26 3 Months | 88.64 0.43 1.70 0.55 14.19
I 1 3..[.0247], Theg, resulis of .stability testing. of
e e e N
bel than Tiadal te fiB Aarfgtetltin lcagsules in aesorioiot with HRampla Ry TEBD
- 05 0H 0H 05 O 0,
ngl ?%u&iﬁgﬁlvgl rirl\e ﬁ% %@;gslsﬂegwér)e {%i(i%.l{}g te/gtg ,othze%rtgsteld a% %) °8 Qor 3

and 6 months; 40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

[0289]  The results of stability testing of Example 12A-i-iii at 25 °C are set
forth in Table 87 below.
Table 87
. Total Impurities
Monoe;};a? glamme 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
0 M2aqi
0.01% 100.00 0.02 0.50 0.54 3.71
12A-1 1% 97.48 0.11 0.81 0.51 5.13 0.23
3 12A-i1 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-1i 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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W@ ed06fea1bdh
of sesane oil

1 Week 97.60 0.11 0.82 0.54 6.94 2.98 2 Weks 96. 17
Based on the results

0.12 1.1

4 0.54 1|

9. 45 5.49 [0248]

i n above tabl es,
plays a vital

it

is clear that tpPer/sOM0TGI4375

roIe towards the stability

of dronabi nol fornmnul ations rgul ations containing NF
grade sesane oil from Ari s?ﬁ 1588 Di pasa showed greater
stability than super refined sesanme oil from Croda.
Monoetha@iiRlce [10: HPLC|Anal ysis| of Formil ation 9riii Tp@24@iities
sb fc Exanp| e PIGY t he dBShab| nofB¥ol gt it Exanpl e Increase
O- i was f ||4’f het ané! yzed_ ] ﬁ Exé nrp! é" 10a t hé& +%
Rnrat-en—ef ratpt 603'2' H e 3t of-et;gfT55C-Fgptwe
PRERSsoand—t Ilcfbb sg b ectgg o HPEGgamatysyg [ The TAgutts
Zero  mrELprovided T fFigure L. {1 0250] \,hrorrat% ans
obbai ned| by tHE%H gh P&P% pr mand®Pli qui d®€ht omat ot aphy
(HPLC) analysis of dronabinol drug product stability
es show B.Speak at 0-&pproxi Mélely 4. 45 nutes.Which 029
1 Parit&¥nonds_t #-54esani n%2h] naj or®7ant i - oxP4hht in Sdégame 157
Month m‘“(ﬁ SEre 13150[ 0251] 03h) s pr emgnce of ogepani niwas 6.78
CORrrred uy' Spiki-Rg—the—sanpte—sohuton—w-th—sesatih-
2'A-1H%!“ utar g 1 T Exanghger 10bfhe forngkat om ofy; 0.33
2 RAGTDSF 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-i 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-i 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
O M2Aq
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 2.42
2 12A-ii 0.5% 97.17 0.01 1.17 0.53 7.23 3.09
Weeks | 12A-iii
0.01% 97.56 0.01 0.53 0.51 7.77 4.06
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9-iii was spiked with 1% w w sesamn (purity: > 95%
obtai ned fromlndustrial Research Ltd., Lower Hutt,

woewedernband. The formul ati on of Exanpl e 10b WeST/BSmO®M4375

at 55C for two weeks and then subjected to HPLC
anal ysis. The results are provided in Figure 2. [0252]
Most inpurities including all the sesane oi

anti - oxi gahsle B HRXRYRE SUHifidhdn (Se POl fSot Adell GronPf

NF grade to super refined NF grade sesane ol
(SuperRefined G ls PN—2§¥DE£QEQEEE§., Dat a Sheet,
hereby incorporated by reference). Therefore, the

i ns it f dro i.nol r tJO r.e
SuplBOALt T el CRAR g Pl S B B e B e 2b

at t wikepréedrddan hdnerdaﬁxmemde&ca‘lnp&@tlzwﬁx i1ddntsd 158gepedively
speci.fic. The. s eC|f|&3éﬁ&gs of the ane o]

obt WSRO sPHeS 48 r%"“(‘ﬂf“i‘?’t tf%%?é%?d 1% oda,

Col mizhotshanbRi@R| Remblaaén B A TblaiM&S. mw&mmﬂla{mh@and
Food and NF grade sesane oils but not in the super

r ef 1 #fesdll eudadind O] 1Po wangethanolpmisg “é%%rana@éamlamns were
St ameh bid t5ReA mhﬁsgerau{r\egbsakm aeéorfail@@wﬁﬁﬁa&xmﬁe hd(rse

[0 The instability of dronabinol fornulations
pr e&amelatlw Wighi $e sanjkﬂ&aye@e@aﬁ’e/ tegted, theg tepsedtap25 °C for 3

| V&R ¢ 918 tﬁs f4W°€: 1, bR d@fn{o%ﬁ{s%ncpét 5QtBehr | TR Eék?s in
qitg T A

sesane oil (inclu ree fatty acid on dronabi nol
formul ati ons). Sesane oil contains one or nore free

2t logodic! Iy LMK SHLK b8l br BGkHhL P25 AR are st

(Be trom St er nber
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 2B
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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al .,

1994).
of aci ds oxidi ze dronabi nol ,
w@eiod/os3109r onabi nol
was eval uat ed.
fatty acid was added to fo
accordance with Exanple 1.
of 5 nig dronabi nol

In Exanple 11,

In order to exam ne whether the presence
the effect of added fatty

formul ated as a sesane oi | PEDUNL0DHMMA3TS
t he specified anount of

@l&’ﬁ}i ons prepared in
le 11-i i

is a solution

(3.03% and 0.5% nyristic acid in

i i -0l i Total Impurities
MonoeB S8R Ol I, NF (by Arista). Exanplie 11-ii is a Totallmp
sokut i on fPO‘Sn%fg dr of#bi nol  (BN039p BAIID. 1% nyri st clncrease
aci-d—in :,esarf"e L —NE(by Arfsta)l Exénple 1140 js %
A f = Ay nnnlni nal (D 20A and N NE0
ng fo),ll. l Tl UI.lOUOdI Ul Ul C IITI :IUI '\"\_0360 \J/l}A O.Ib:$3 U U:/U 6.71|
. '1!13-195% aCTUoh b PESATR oJ1 T, WM KUy AT EOLS@ EXd5BY
0 AV TSs[a sof utrjom of 5 dronabj not D3% and
0.0007% nyri sti®®%%cid i #%esame | NF (OB§/ Ari st &y
Exanple 11-v is a solution of 5 ng dronabinol (3.03%
APRY % 500 nyri 967 acid GlA|sesan®8loi |, suWder refi fesd] NE_ -0.25
1 . (APRii 9% d 7). EX4 e 11-%pPlis a R ution08f 15 ny 724 1.89
Mont cé?%ﬁ'abl ndl (39089 and 0@1 1% nyro&tfi c aciodsin sesame 8.35
v v of 1 o~ Aldl f"-pnnln\ Cvarmal o 1 A1 H o
UII, oup r—refnred—NF \uy Ci ) —oahpre——Tr—vt—+S—=&
TSR _Pej ONTT Of S oprgg AT omaty ot (3 P& —and @ P5% ¢33 033
2 12B-ii 0.5% 93.34 0.15 1.41 0.52 7.40 2.05
Months | 12B-iii
001% 87.54 0.56 0.64 0.54 12.64 8.65
12B-i 1% 94.00 0.46 1.44 0.52 6.47 -0.24
3 12B-ii 0.5% 93.05 0.30 1.75 047 7.69 2.34
Months | 12B-iii
001% 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
e 12B-ii 0.5% 100.00 0.03 0.55 0.58 5.35
0 M2B5
001% 100.00 0.01 0.44 0.58 3.99
12B-i 1% 96.00 0.01 0.94 058 7.79 1.08
1 12B-ii 0.5% 97.27 0.07 0.99 0.57 7.30 1.95
Week 12B-iii
0.01% 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 1.45 058 7.71 2.36
Weeks | 12B-ii 31.14 0.08 2.79 0.56 63.47 59.48
0.01%
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walp@aabiinol

nmyristic acid in sesane oil,
Croda) . Exanple 11-viii

super refined NF (by

is a solution of 5 ny

(3.03% and 0.007% nyristic acid i PICEESEN®044375
[0254] A sunmmary of

| - 11 Viii
SesanreQil Soy

oi |, super refined NF (by Croda).
t he conpositions of Exanpl es 11-
forth i pplecl 2673 Dyopaiy Hitiong e
formul ati ons were testeﬁl agx‘.{ é& Igleglty while stored in
anber gl ass vials at one week (Table 64) and
two weeks (Tabl e 65), respectlvel y. Table 64 A =

Ari m%] Cm Eimg&ﬁabﬂ @roffbifol Armubtibss BRC-CREtada 12C-ii
[0256] As c be seenfr the results set forth in
TabVeE PR in agsordae widiemples LBy i eipectivgl ripg esame
dr ofjefurtel rbarmiphsal Femlarulibed chmtaided Baahb&hardiantiie
active ingredient dronabinol. The results _may also be

ex ploamylatipn; 12 Cojhemiaingd §.376 mgnpethapolaping @étw@ﬂa@orﬂweed
SUPEH 1% GlohSRhrd RRARE el drdrbBMBIGHAHAIAS wWeRR RGSABA B fill
Ext ended Stabi | | ty Results - Addition of Free Fatt
Aci lehrd pelatpzspiulepan aesardangs leﬁt%eﬂ&cféﬁnﬂl%wnéwl%ﬁéhe
fre t °
t or e Qe sn EFENTUICR, hn Bk L0 ETTRNAM W honths: 40°C for 1,
i nc2 eakempnthohandrea b AGIfor 1 and 2 weeks.

is set
d

[0297]  The results of stability testing of Example 12C-i-iii at 25 °C are set
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 0.56 545
12C-ii 0.5% 100.00 0.02 0.61 0.54 4.31
Zero  oci
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-ii 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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related inpurities such as delta-8-THC, CBD and CBN,
stability studies at roomtenperature and at

waecweloeyiad ed conditions over an extended peri oRCDUS1005@44375
wer e conducted using sesane oil from Arista, Croda and
D pasa. Exanpl e HA; Dronats;)da Solution in Sesane Q|
Soureed fromArista - p'é§4[ 0258] I n Exanple 1IA,

dr onabi n(cj)l fornul ati ons 11A— and 1l A-ii_were prepared
- i i T lImpurmes
Monoethannlarg.gco ance wijth Exanplles 11-i |and 11-ii_usi
405 i IPoswsur ged $Bm Ari SBY. ForPf&Ei on 1] Ai | Increase
f‘ﬂnf al d 0/5% nyri sticacid’andforAiH-ati-on—T-A— s
cO I n d O 104 '\lri St i o aet A Th A Aol 1
12C- M‘ N M_wddo St FET Y gl T U6 Y 545
1A TS oall ST ||C|b_0§_:)cu top & T MaTgz geT at T ji3g
Zero  [E@pSUT e TTaccgrdance with Exanpie 2. _[he
ofop% mul atl onst%f% |hi n t B3 ¢apsul &F were iMPdial | y*®°
tested, then tested at 25 Cfor 3 and 6 nmonths; 40 0C
12@r1%4d, 2 and 9373nont hs %dAd at 5&760C f or 951and 2 529 -0.16
1 | 19@eRE%[ 0259] 99K resul%!é [of StAHIl ity t0921! | ng of38 1.07
Month | 186 i | e|11A-iosid | at 2520C are set| forthsn Tabl 766 2.94
: OPQL’( W Ahl A 6 o260]1 T v il + £ + We .
CH aT— 00| UZ20U] mre—TecsurcS Ol bl.clllll.y
H o~ £ | - 44_A H L " AN PN c L .
123? 1,‘% ,9! b F’@Zf‘b'ﬂfc LTIRge T T AtV UL args79€t TORRM TN -0.13
2 13@0b s, 671 el a7 [Tabl e (g 1.16 0.53 5.55 1.24
Months | 12C-iii
0.01% 91.05 0.16 0.82 0.55 9.25 5.45
12C-i 1% 93.60 0.28 124 0.47 5.45 0.00
3 12C-ii 0.5% 93.68 0.13 1.47 0.52 6.21 1.90
Months | 12C-iii
0.01% 90.49 0.33 1.19 0.56 10.39 6.59

[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-1 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 Maci
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-1 1% 94.76 0.01 0.51 0.52 6.85 1.40
2 12C-1i 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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whedooinssiabl e 68 [ 0262]

[0261] The results of stability testing of Exanple
11A-i-ii at 55 0C are set forth in Table 68

formul ations 11 B-i and 11 B-ii were prepared in
accordanc
0|I m ' REot ar ey

.5% nyristic ac:ld and formaiamtlon 11 A-ii contai ned

O 1% nyristic acid. The dronabi nol fornul ations were

then used to fill hard gelatin capsules in accordance
wi {6308k angh ExampleHaDs isenabingt foomulatiprsHiZR-it K-8 apd LPladii
vverelnltla 3 and
6 e %rgl;)arez‘fjo n&&écgﬁe{nggwmgﬁ%}%ﬁlgssfﬁgl :%Agn gtzkgg 0C Tor
1 aegpedivelyaking s¢aR6 3]l sdih@drfesm ArlstaoF otuddbioh 12 4x-itcenfrinedy

beI l%\}n%ago]g@nteog) al;llat%ﬁl { élsl ﬁ ?talgéc%(g %E{brﬁo&P;—&@nﬁngg

t eshi NPA Gfi cdntingl @01Rh Bohodthanalandite. ('Kﬁaldmnslﬁholffmmdhatlons

Tabl e 70 bel ow, 6 sults.o .

e ey eddy TR Gt eliss ko e fetulefioi il e viglovas,

f orihiallytediadkifon fested@b DU fof 3lahe 6 fonths; 40 °C for 1,2 and 3
months and at 55 °C for 1 and 2 weeks.

[0301] The results of stability testing of Example 12D-i-iii at 25 °C are set
forth in Table 96 below.

I n Exanpl e 11 B, dr onabi mot/US2005/044375

Table 96
. Total Impurities
MO“OeE};afglamme Potency CBD CBN D8-THC Increase
% % % % % +%
12D-1 1% 100.00 0.02 0.72 0.52 4.90
12D-i1 0.5% 100.00 0.01 0.58 0.49 414
Zero oo
0.01% 100.00 0.02 0.50 0.54 3.71
12D 1% 95.00 0.10 1.07 0.50 5.98 1.08
3 12D-i1 0.5% 95.26 0.34 0.86 0.48 5.53 139
Months | 12D-iii
001% 95.34 0.12 0.52 0.48 4.83 1.12
12D-1 1% 99.49 0.06 1.48 0.51 6.62 172
6 12D-110.5% 99.30 0.13 1.09 0.52 6.23 2.09
Months | 12D-iii
001% 98.65 0.16 0.59 0.48 6.22 2.51

[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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Exanpl e HC. Dronabi nol
from D pasa -
W@l e@aakiling|

Sol

Capsul es [ 0266]
formul ati ons 1l Ci

ution

and

i n accordance with Exanples 1l B-i

sesane oi

| sourced from D pasa.

in Sesane G|
In Exanple 11C,

UCii we
and 1l B-i

Sour ced

r ePQT/EPENBH4375
I using

Formul ati on 11 G-

contained 0.5% nmyristic acid and fornulation 1 Gii

contained 0.1% nyristic aciktb

lef{e dr onabi nol

fornmul ati ons were then used to fill hard gelatin
Monoet %81%.%” es|in accoridance w th Exanplie 2. The Total Impurities
at il orkstegiyt hi n €BR capsBs res-r¢ tijal |y Increase
r th prl then” estled af 2510C far and®6 monthg 40 QC*%
for 2and—3 ymhrths—and at-55-0C for 1 and 2
1213-;}%%,460, 67 tgg‘[% rest t%jo. stapiHity t:rgs%i rg—ef 2l
i 100! 0 gtV oAl 4
Zero q.m{ﬁp?e HE =TT at—25 Dtare—setFHorth— r-Tabte—72
helow. Tabl e P200/0268] “Phe resuf-i%s| of stlaBijlity 371
testing of Exanple 1IGi1-11 at 40 OC are set forth In
Tzl 8 73 | bel ows.67Tlabl e 036[0269] I.MMNe r esulses of  6.13 1.23
1 42xhpPPty test7hg of EXdAple 11 @2|-ii at0.58% 0C a8 |set 1.41
Month | f12fp- -th in|Tabl es#4 bel ow,oFabl e 76146Exarrpl Q)5|2;|DZ 5.62 1.91
B bhabi-rél—SelutHon—i-A—Sedame— O Sourcedflrom-Arista
12D-i 1% 93.49 0.09 1.31 0.58 6.21 1.31
2 12D-ii 0.5% 93.65 0.16 1.04 0.54 6.30 2.16
Months | 12D-iii
001% 93.46 0.17 0.53 0.55 7.51 3.80
12D-1 1% 93.40 0.48 2.03 045 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
12D-ii 0.5% 100.00 0.01 0.58 0.49 4.14
Zero Do
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-i 1% 96.66 0.01 1.38 0.52 732 2.42
2 12D-ii 0.5% 97.17 0.01 1.i7 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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Vials [0270] In Exanple 11D, dronabinol formnulations

11 D-i and 1IDii were prepared in accordance with

wez@apbae 11A-i and 11A-ii using sesane Oi | SORECT/EB2005/044375

fromArista. Formulation 11A-i contained 0.5%nyristic
aci d andEg‘ llklﬁ Ibﬁ*[ t ai O. AA
acid. Thed ,
fill anmber glass vials. Tﬁeodaer\ﬁulsatl ons wt h| n the
vials were initially tested, then tested at 25 0OC for
3 and 6 nonths; 40 OC for 1, 2 and 3 nonths and at 55
oC 0304] adaEpample k2E, drmabinpl fymenlations || 26-i,02Esi andi IRE i}
tes hin
rabl s SRR ARl iuiesiand, BEiEh 181,
st abispeqtiyely asing sagamé oiEsamgsiddioni Croda.i Foratuladion 0ZE-heantaindd
fort L, The suI ts
of Sli% %Bll‘lcl;g?eh@arzgc bt%%n%ﬂatg](;aﬁbql O, %a%ge%?)%ﬁ n}on% aﬁe mine
set afidi2Hxiii sonthaiot 6. OT% lbaiaﬂmaﬂ'CAhhlee 7Théhrangdig] Fimnulations

Dr O%pé tﬂQA us§8 k uﬁli Sloer gla‘?s? \%glmeThe orm oluglgnes%vghm trlpe v1afs) were
1n1t1ally 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.

[0305] The results of stability testing of Example 12E-i-iii at 25 °C are set
forth in Table 99 below.

Table 99
i
. Total Impurities
Monoe;};a? glamlne Potency CBD CBN D8-THC Increase
% % % % % 1%
12E11% 100.00 0.01 0.60 0.53 671
Joro | 12E-i105% 100.00 0.03 0.55 0.58 535
ézoEl'o‘/i‘ 100.00 0.01 0.44 0.58 3.09
12E-1 1% 9338 0.08 1.02 0.54 6.94 023
3 12E-1i 0.5% 04.64 027 0.94 0.54 6.26 0.91
¥ onii
onths (l)_ZOElo‘/t‘)‘ 95.25 0.14 0.48 0.52 5.30 131
1261 1% 97.78 0.03 1.40 057 743 0.72
6 12E-1 0.5% 99.21 0.05 127 0.56 6.67 132
Month
onths (1)20131;)1 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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[ 0274]

wdab®eioezand 1l B-i i
Formul ati on 1l E-i

formul ation 1l E-ii

I n Exanpl e 11 E, dronabi nol
and 1l E-ii

usi ng sesame oil

formul ati ons 1l E-i
were prepared in accordance with Exanples

sour ced fr opeZUSTIAS/044375
contai ned 0.5% nyristic acid and

contained 0.1% nyristic acid. The

dronabi nol formul ati ons were then used to fill anber -

gl ass vials. The formul at Tohke M0t hin the vials were

initially tested, then tested at 25 0C for 3 and 6

" months; @0 0C for I, 2 and 3 nont s and at| 55 G6wllurides
onosthgpplPmnc nelek soienf,025] CBbe rlesutrns of sisabicl i fy testi g mncresse

bt Exanple PhE-itii & 25 0CY%re set forth in Aable 78t%

bel ow. Table 78 276] The results of stability testing

BE-iFanple 1080 1i] at0dg 0C alélset fo 3 in THle 79
zero | BBHAG% Tapl 10980 ] 02771 08 ras St of Pt ity 030

gﬁg;tl ng lof Examwple 1l Eedl-lii at 035|0C aresslet fordt%|in

Fabi-e—80—betow Tabte 80— ExanpteHF—Dronabrnof

PRI, TOTT T SB36 U ToIurced 137 0m D pasal - Vi .13 0.41
1 [283i03ps TN Exagspbé 1T F, ocrjonabi nal [T or nubet | ons 178 | 039
Month | BRAii 1T F-1'1 weg g 0.57 0.54 0.58 16.05 12.06

0.01%

12E-i 1% 93.25 0.11 1.26 0.58 752 0.81
2 12E-ii 0.5% 91.93 0.17 1.21 0.71 7.90 2.55
Months | 12E-iii

0.01% 70.93 1.27 0.93 0.54 26.35 22.36

12E-i 1% 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 5.35
Zero  IMoEn

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 12E-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 2.36
Weeks | 12E-iii 2 3

0.01% 31.14 0.08 2.79 0.56 63.47 59.48
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prepared in accordance with Exanples 11 CGi and 1l Cii
usi ng sesane oil sourced from D pasa. Formnul ation

wdabkdesioeiont ai ned 0. 5% nyristic acid and for mul BET/O82005/044375

L F-ii

contained 0.1% nyristic acid. The dronabi nol
for [

the edtof|II : ss xials
form 50 45858 elale G B hnlS:

t est ed, then t est ed at 25 0®1ﬁl@r 3 and 6 nonths; 40 0C
for 1, 2 and 3 nonths and at 55 OC for 1 and 2 weeks.
[0279] The results of stability testing of Exanple

11 FI0B308]i aln Banple iRFedronebifi fermujationsalie, B2Ftiilg bwm
Tab t | 1
Exalﬁgrleg)}éf é%% ac_g&%a&%%&%ﬁ( ar eéelt%) olrzt@{h11 %‘ﬁﬁﬁj(gﬁle 82
bel wapecﬁaﬁj/ esigiPsefapR81] sonirved ﬁemul])mssaoF omuddsioni12§-i contained
testd,n le 1l F t550 S th .in
Ta b? Y0 0 thianozila%qeagcfrmuéaélotld%@ﬂ]co%gmg’;l &5 °em§ne0§ h%éorl%nrﬁne

t hearabl@¥eiircestainéds).0 1% mombetharadandnd. rifhardrenabinst fabmblatiops

t o dronabi no | atjon.at all_.tenperat

C o PR B it avats. BiembbiREnS b dteshss giat

S ouweledmﬁﬁlgme&dg %A tdsked €35 A B ahd6 dR@hICEN IOfor T,2040d 3

months and at 55 °C for 1 and 2 weeks.

[0309] The results of stability testing of Example 12F-i-iii at 25 °C are set
forth in Table 102 below.

Table 102
: Total Impurities
MO“OGE};a?glam‘“e Potency CBD CBN D$-THC Tncrease
% % % % % 1%

12F- 1% 100.00 0.02 0.72 0.56 545
Zero | 12F-i0.5% 100.00 0.02 0.61 0.54 431

12F-i 0.01% 100.00 0.03 0.53 0.58 3.80
Z 12F-11% 93.57 0.15 0.96 0.52 5.9 0,51
> fonths | 12F50.5% 93.74 0.12 0.85 0.51 533 1.02

12F-i 0.01% 93.39 0.15 0.61 0.52 5.10 130
; 12F-1 1% 100.19 0.08 128 0.55 655 1.10
S onihs | 12FH10.5% 98.39 0.08 112 0.54 5.87 1.56

12F-ii 0.01% 97.06 0.19 0.74 0.52 725 3.45

[0310]

The results of stability testing of Example 12F-i-iii at 40 °C are set

forth in Table 103 below.
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exposure to nyristic acid to sone extent.

Thi s

stability can be attributed to the presence of high

wo eweloes1od t he anti oxi dant n
sourced from Di pasa. Exanple 12: Stability Results -

Presence of Base(s) [0283]
i n dronabi nol

of added

bases

lecithin

I n Exanp

i n sesane PCT/US2005/044375

le 12, t

he effect

formul ated as a sesane

oi | solution was eval uat edTabl¢ 183ch of Exanples 12-i -

12-xiv, the specified anbunt of base was added to the
tijon prepared I n adcordance] w t h EXgNpl €Tkl Impurities
M , : : i
Onoe%%{é% ng 12-Foteng gl sofB®i o) of CAl onpbDARTHC ( 3. 03% W W) Increase
and 2% (W v) %t hanol atine lin desane oit, NE_(bys +%
Ari st a) Exa..-. e 12-ii js solution of dranabinol
nmb B vy —a 80y g BOL bonel il ne | P¥6dsane 843
Zero  [\IZP-iY(.3% i ”/ “1od.og] "™\ 0021 ol - a4l . 43l
VEF- 186199 T St 800,09 Xa"P' Q.053 1T s B SOTHKI B4, N
dronabi nol (3. 03% W w —and 0. 5% (wv) et raroram et
: sesiame Olll, Nesgdy Arl Sixa). EXam IZ-T0611[S @ 692 1.47
Month |S8-0.5%n | of drogsealbi nol of18.]03% Wh.6) and_m.35% (W V05 0.74
dehidAdl’am ne i%lklesane 00BI[, NF 0.by| Ari stesp. Exanpbe 245
12-v is a solution of dronabinol (3.03% ww and 0.05%
2 Ao ot hanol e in ddane oi 126 NE (hySAl| st a) 692 1.47
Months 12F-il 6.5% 91.69 0.09 112 °0.63 5.94 1.63
12F-iii 0.01% 92.28 0.24 0.73 0.58 8.15 435
3 12F-i 1% 91.51 0.47 2.02 0.55 9.15 3.70
Months | 12F-ii 0.5% 92.52 0.09 1.72 0.50 7.25 2.94
12F-iii 0.01% 89.34 0.41 1.15 0.52 12.31 8.51
[0311] The results of stability testing of Example 12F-i-iii at 55 °C are set
forth in Table 104 below.
Table 104
. Total Impurities
Monoe;};a? glamme Potency CBD CBN D8-THC Increase
% % % % % +%
12F-i 1% 100.00 0.02 0.72 0.56 545
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
Weeks | 12F-ii 0.5% 97.43 0.02 1.35 0.54 6.96 2.65
12F-iii 0.01% 97.56 0.01 0.73 0.54 8.48 4.68
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Exanpl e 12-

Vi

is a solution of dronabinol

and 0.07% (w/ v) ethanolam ne in sesane oil,

wa@\eiosed109 Exanpl e 12-vi i

(3.03% w w)

NF ( by

(3.03% ww and 2% (w v) ethanolanine in sesame oil,

super
solutio

et hanol am ne i n sesane (AlristaS(J@ﬁ};illeEefl ned NF (by

Croda) .

(3.03% w W)

and O.

5%

Exanple 12-ix is a solution of dronabinol
(W v) ethanolam ne in sesane oil,

is a solution of drone®i/msto0s/044375

supl@B1lef i freBxanplq B, @dovabinolHemmbdtion Was prapgred in accordance

50\l RRafbI S I RRAN AR skl B

ethano

super

¥8d%e‘ﬁ’)fr ﬂrlg% ]l:'\

t&p@ﬁ 0.1%
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Table 105
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
Mefé‘fgi“e Potency CBD CBN D$-THC o Impuritriz?ease
% % % % % +%
Zero [ 0.1% | 100.00 | 0.05 | 0.50 | 0.54 | 4.78 |
1Month [ 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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[0284] A sunmary of the conpositions of Exanples 12 i

- 12iv is set forth in Table 84 bel ow. Table 84 [0285]
wab@efeinul ati ons were stored i n anber gl ass VPEl/BSEN5/044375

550C and pl aced under accelerated stability conditions

at 55C. The results of the stability study after one

week are presented in Table 85 and after two weeks are

presented in Table 86. Talabled®7 Stability of

Dr onabi nol

Formul ations in the Presence of Bases at

550C, la‘weeklabi
e

Mﬁ§§y%ano| m Pgndabl
rmul atli ongein {
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i st a,
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nses¥at 55 C%2

Increase
+%

eksTable 86 *A =
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Example 12H: Dronabinol Solution in Sesame Oil Sourced from

[0316]

Croda - Capsules

In Example 12H, a dronabinol formulation was prepared in accordance

with Examples 12G using sesame oil sourced from Croda, 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

[0317]
Table 108 below.

and 2 weeks.

Table 108

The results of stability testing of Example 12H at 25 °C are set forth in

Meglumine
25 °C Potency

%

CBD
%

CBN
%

Total Impurities

DS8-THC

%

Increase
+%

%

Zero [ 0.1% | 100.00 |

0.06 |

0.43 |

0.58 |

4.11 |

3Months | 0.1% | 88.79 |

0.68 |

0.51 |

0.53 |

11.38 | 7.27

Months [ 0.1% | 88.49 |

0.93 |

0.67 |

0.56 |

14.27 | 10.16

[0318]
Table 109 below.
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The results of stability testing of Example 12H at 40 °C are set forth in
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nmonoet hanol am ne.

The dr onabi nol
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e capsul es
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sted 09hen t et

2859

at

C forl!403nd

9.99

6 nont hs;

40 OC for

1, 2 and 3 nonths and at 55 0OC for

1an@®3Plwe ekbe resulis gbjtabilily testing pt ExagpplestZhbat| 55t ¢ aresst forfg in
at 25 0C are set forth in Table

of I -
fﬁﬁ?é'ﬂoeoic%ﬁ. n-
7 bel ow. 'IQaIe 87 [0290] The results of stability

testing of Exanple 12A-i-iii

Table 110

at 40 OC are set

Meglumine

55 °C Potency

%

CBD
%

CBN
%

D8-THC
%

Total Impurities

%

Increase
+%

Zero

[ 0.1% | 100.00

0.06 | 043 |

0.58

| 4.11 |

1 Week

[ 0.1% | 86.96

0.03 | 0.55 |

0.53

l 14.35 |

10.24

2 Weeks

1 0.1% | 23.63

0.11 | 2.35 |

0.62

| 68.45 |

64.34

Example 121: Dronabinol Solution in Sesame Oil Sourced from

[0320]

Dipasa - Capsules

In Example 121, 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 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]
Table 111 below.
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The results of stability testing of Example 121 at 25 °C are set forth in




forth in Table 88 bel ow. Table 88 [0291] The results of

stability testing of Exanple 12A-i-iili

at 55 OCare set

wo eooblociim Tabl e 89 bel ow. Tabl e 89Exanpl e 12B: PCT/US2005/044375
Sourced from Croda -

Dr onabi

nol

Solution in Sesane Q|
Capsul es [0292]
fornmul ati ons 12B-

dr

! n’ E)l(ggpb%ﬁw&’BlﬂB-l i

accordance with Exanples 12- VI i,

onabi nol

were prepared in

12-ix and 12-x,

I 'aWa H
T copcul 1

£
ceu 11T Ul

VCI y UDI ||g Sesane UII S Oul CI U‘ii'&allmpurities
MegRinqul at | Ofyl, cempai ned &3q nonoegjshggaol pm ne, Increase
2§61 mul atj on o4 B- H comt ai ned 0%45% nonoet hanpl arkne and +%
IZB-111 contai ned 0. 01% nonoet hanol am ne. The
Zero____df orfabi npol _f oomwalati on8okere tWehlused P64 Fill Bdtd
gelatin capsul es | n_accordance with Example 2. The
3 Months f f bP-HA] ations Wi 0 pQII| &és\lxnr e Qb% all y 5.19 | 135
sted,—fhertested—at-25r0Ctaf3—ant—frpht hs;66-§([‘ 0C€——=5
GV GAD AP AHE: ) & M v I ) Sl EL ARG b St
Theresul t bi.lity.tes aml .
0283k o1 B A b D8 Bl BB

TabT&léBDlz[b@R»%] The results of stability testi ng of

Exanpl e 12B-i-iii at 40 OC are set
Table 112
Meglumine Total Impurities
40 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ 0.1% | 100.00 | 0.01 | 0.51 | 0.54 | 3.84 |
1Month | 0.1% | 93.78 | 0.21 | 0.61 | 0.53 | 7.31 | 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
Meglumine Total Impurities
55 °C 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% | 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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forth in Table 9 1 bel ow. Table 91 [0295] The results

of stability testing of Exanple 12B-i-iili

at 55 0C are

wa@edchedivh i n Tabl e 92 bel ow. Tabl e 92Exanpl e BCLUS2005/044375
Sourced from Di pasa

Dr onabi nol
- Capsul es
f or ReaURINEN

Solution in Sesane Q|

s Sohqpinok ooy vasted 100 Rl Smper sass et

ac CrcG8RaRatintWithix@ePlaRSvab 2Btiblly tedted, tHef s3dtat ¥R+ for 3 and
usi ng sesane ojl

sourced from

128 mortBsSiRder oA swnihasad

Aok ot LA

cont ai ned 0. 5% npnoet hanol am ne and 12C-iii

0. 01% nopnoet hanol am ne.

The dr onabi nol

ation

£9%8n 12c- U
cont ai ned
fornul ati ons

wer 933len Thegsuls of yiahilitydesting el Bxamplecked st L i set forth in
aCO?Jb?@ﬂQ%eW.h Exanple 2. The formul ations within the

capsu
f or

3 and 6 nont hs;
55 0C for

1 and 2

es were initially tested,

40 0OC
weeks.

f or

then tested at 25 C
1, 2 and 3 nonths and at
[BAS¢114The resul ts of

stability testing of Exanple 12Ci-iii at 25 0OC are

set forth in Table 93 bel ow. Table 93 [0298] The S
Mez%%f%lct Z.I‘ gf §§gn%)l/o e yCBtDeSt ngCgItI i arggl-T%Clz e el puri‘;(ens'ease
% % % % % +%
Zero [ 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 | 0.53 | 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
Mellg(l)ltrgme Potency CBD CBN D8-THC Increase
% % % % % +%
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

Table 116 below.
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forth in Table 94 bel ow. Table 94 [0299] The results of

stability testing of Exanple 12C-i-iii at 55 0OC are
wa@edachedivh i n Tabl e 95 bel ow. Tabl e 95Exanpl e BCDUS2005/044375

Dronabi nol Solution in Sesame Q| Sourced fromArista

- Vials [0300] In Exanple 12D, dronabinol fornulations

12D-i, 12D U and 12D iii \;%"lb? 1p‘t6epared i n accordance

W th Exarrpl es 12A-i, 12A-ii and 12A-iii, respectively

Me
5

Lpa"ﬁc

%)
+%

sugg sgsane oil {sourced {from Ari $ta. Fornul at Tga Impurities
-1 cant Bdged 1% &§BRoet han@ﬁ“‘ém e D¥IgFmul ati on Increase
cont 2fned !0 ,?g_n:g.p m-ne & and 1’)AA>| i

N1904 o :
Yoo, 0 ToTTo

(ool S
< o_
=)

Zero

LI%IB 1WI T nl(pozqne Vi &y4§1vvere ggy |[I at i Ya.71 | -0.07

1 Week

“HTD P

ested, then tested at 25 0C1or 3 and 6 nonths; 40 0C

2 Weeks T 0019, 2 and &.sspnths @and at 5940C for ds4and 2 veezel{s. 1.49

[0301] The results of stability testing of Exanple

12D i
Tabl I
Exanpl e

[0328]

S21eD

12D-i-ii i

abih&l St tian tSQszl
at 40 0OC Xiads set

A Rb &2 G Phda -

In Example 12K, a dronabinol formulation was prepared in accordance

with Example 12G using sesame 0il sourced from Croda, containing 0.1%
meglumine. 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 and 3 months and at 55 °C for 1 and 2 weeks.

[0329]
Table 117 below.

The results of stability testing of Example 12K at 25 °C are set forth in

Table 117

Total Impurities
Increase
+%

Meglumine

25 oC Potency CBD CBN D8-THC

% % % % %

Zero | 0.1% | 100.00 | 0.06 | 0.43 | 0.58 | 4.11 |

3 Months | 0.1% | 93.99 | 0.27 | 0.46 | 0.55 | 5.67 | 1.56

6 Months | 0.1% | 96.45 | 0.12 | 0.47 | 0.54 | 6.99 | 2.88

[0330]
Table 118 below.

The results of stability testing of Example 12K at 40 °C are set forth in
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forth in Table 97 bel ow. Table 97 [ 0303]
stability testing of Exanple 12D-i-iii

The results of
at 55 OCare set

wo eooblociim Tabl e 98 bel ow. Tabl e 98Exanpl e 12E: PCT/US2005/044375

Dronabi nol Solution in Sesane Q|
Vials [0304] In Exanple 12E, draqnabi nol
12E-i, 12E-H and 12E-ii i 355?‘%6 {J‘%epared

Sourced from Croda -

fornul ati ons
i n accordance

with Exanples 12B-i, 12B-ii and 12B-iii, respectively
;g sepane oil |sourced from Croda. For mul at i diqtali@parifies
4§emt ai nefl P9gneonoet H&Rol afri n€EN f on mi%atin| 12E. H Increase
_—_gg_n_t_al ned O_%O/n n \nnnf hanol am e and 1’)/t i r\néf ai-ned +%
Fa¥aX |n am-neoe hi ~~Al A y H
Zoo O 9w opeeth b\ﬂ aff-fegdhe—erqRghtnol e u-at oS
WCT T lllc.l USTU LI I dll I yrass Vldl.b.. .IIIC ]

[ Month | POAR4I At [ OIS YA T thgsy[als wagg 1 ni tha [y testsd, 7.78
then tested at 25 OCfor 3 and 6 nonths; 40 OC for 1,
2Months 2 [amd 3 pont hg.1lahd at §57 DC foros2 [and 2 oveeks. [Q2805] 14.17
The results of stability testing of Exanple 12E-i-ijj
3Months aff 02% 0Cl are % [fart h0#h[ Tahl €839 hpl a7 Tahl p”tﬂf) | 17.64

0306] . The_results of tablllt tes
EZE[_OF’,]&][]i i ke rgg;lt@egﬁtéblﬁ‘@/ttestmgo Examp e 55% ar set forth in
Table 119 below.
Table 119
Meglumi Total Impurities
esgsuorrclzme Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | 0.1% | 100.00 | 0.06 | 0.43 | 0.58 | 4.11 |
1Week [ 0.1% | 86.96 | 0.03 | 0.55 | 0.53 | 14.35 | 10.24
2Weeks [ 0.1% | 23.63 | 0.11 | 2.35 | 0.62 | 68.45 | 64.34

Example 121.: Dronabinol Solution in Sesame Qil Sourced from Dipasa -

[0332]

Vials

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.

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.

[0333]
Table 120 below.
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The results of stability testing of Example 12L at 25 °C are set forth in



forth in Table 100 bel ow. Tabl e 100 [0307] The results

of stability testing of Exanple 12E-i-iili

at 55 0C are

wa@edchedivh i n Tabl e 101 bel ow. Tabl e 101Exanpl BC/RE2005/044375

Dr onabi n
- Vials
12F-i, 1

Sourced from Di pasa

ol Solution in Sesams al
[0308] In Exanple
2F-ii and 12F-iii

r onabi nol

fornul ati ons

%1 repared in accordance

with Exanples 12Ci, 12Cii and 12Ciii respectively
ustng—sesane—or t sourced frombrpgsa. FOT I at TR Impurities
Meog.l‘ganel cont abeRd 1% ngpwet hanebam ne, pdmarulati on IZF-fekrease
ont ai ned 0. %% nonoethanol am we and 12k-iii comt ai ned +%
0. 01% nonoet hanol am ne. The dronabi nol formul ati ons
Zero __ \W@08%t heh usd0.40d fill 0OAhber gl®dd vi al 954The 384 ]
formilations within the gjrass_\u_a_hg_ugr_g_ﬁ_;_t_pa!!v
3M°“thsté§fl%d then #8ded at 0981 o0 ¢ 4553 and 8-5kbnths*Yd oo 083
o 2—and nt hs—ang at 55, 86 for—gnd—2 wggtqs.——
6 Months | ';[,Q,l%, il §7z4L S QAT Y057y ! ST 3 2.35
[UoU9T heTresurts o stab | rty testing of Exanpre
12F: p r Tahl & 40¢ hel
3311 B g | %ﬁ%‘taﬁhgyet% tin o# ng%e & e sePWrth in
Tab[d 102 [ %T‘]‘ 1 SEbY [ y testing 0%1
Exafmable 1APbelow.i i I at 40 OC are set
Table 121
Meglumi Total Impurities
efo‘fgme Potency CBD CBN D8-THC Increase
% % % % % +%
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
Meelumi Total Impurities
esgsltnéme 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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forth in Table 103 bel ow. Tabl e 103 [0311] The results

of stability testing of Exanple 12F-i-iii at 55 OCare
wa@edachedivh i n Tabl e 104 bel ow. Tabl e 104Exanpl BCT/R&R005/044375

Dronabi nol Solution in Sesame Q| Sourced fromArista

- Capsules [0312] In Exanple 12G a dronabi nol

formul ati on was prepared in accordance w th Exanpl es

12-xii1 U%ﬁﬁgﬁ%mﬂg méamsceﬂregmabmhﬁt@mams
cont ai ni ng 0. 1% negl um ne. ronabi nol fornulation
was then used to fill hard eI atin capsules in |
ac cl93¥Anc e Adpreriopsty mgntoned, tipentipgidaif|cAEFtoh s¢rmp Pih hasheen
cap i

étg'i g‘@%ﬁlﬁgﬁsidg’@ Iog %’ev%r%ﬁ%rﬁigxull%r@ @ﬁbnh@eﬁg ﬁ%%nei&laﬁguging
55 ©sdmin, sesanl, spsaedik end fegizhia] Inﬁ:@mpéeslﬁl the effpct of added anti-

For PHeA e R S AFBR B S Bimid e s flebariil souton

Megivengvabiated: Brmeyh GBIDXaGPisD8a TR, thaspeeéed amount of anti-
oxidant was added to the formulation prepared in accordance with Examples 1 and
2 (except for Example 13j, which was not encapsulated). Well-known anti-
oxidants (Featured Excipient: Antioxidants, 1999) d-a-tocopherol, butyl hydroxyl
anisole (BHA), butyl hydroxyl toluene (BHT), L-ascorbic acid-6-palmitate,

lecithin and propyl gallate were added to Dronabinol sesame oil formulation.

Example 13-i is a 5 mg capsule of dronabinol (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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25 0C % % % % % +% Zero 0.1% 100. 00 0.05 0.50 0.54

4.78 3 Months 0.1% 90.70 0.40 0.57 0.48 9.57 4.79 6
wO/RWEH63109 0. 1% 92.35 0.65 | 0.64 0.5 1 11.19 6PAI/US2005/044375

[0314] The results of stability testing of Exanple 12G

at 40 OC are set forth in Table 106 , Tabl e o
Total | Bt B A Ha Chs BaY Sreigh b S gt 0 0b1o
0 e e 0 47 9. 21
. . . nt . . N . . )

4. 23 2 NEFRe B-3bg 85 meospyylaef dongking] @éﬁgfwgw agd 365"@

Mon 1 InlsebheBoil, superdéridd ¥b b} 1oréik).6. 89 [ 0315]
Theb{bggu at g&gf%"gt agi li t)} i@gt ifngd of z;rrp? e 12G at 55

OC are set forth in

[0338]
Table 123 below:

A summary of the compositions of Examples 13-i- 13-xii is set forth in

Table 123
Formulation No. Composition

Dronabinol Sesame Qil Other Ingredients
Example 13-i 5 mg/capsule (3.03%) QS Tocopherol (0.001%)
Example 13-ii 5 mg/capsule (3.03%) QS Tocopherol (0.05%)
Example 13-iii 5 mg/capsule (3.03%) QS BHA (0.001%)
Example 13-iv 5 mg/capsule (3.03%) Qs BHA (0.01%)
Example 13-v 5 mg/capsule (3.03%) QS BHT (0.001%)
Example 13-vi 5 mg/capsule (3.03%) QS BHT (0.01%)
Example 13-vii 5 mg/capsule (3.03%) Qs L-ascorblioagxii (;06)-palm ttate
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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Tabl e 107 bel ow. Tabl e 107 Total Inpurities Meglum ne
Pot ency CBD CBN D8- THC I ncrease 55 0C % % % % % +%

W@ e006/0631896 100. 00 0. 05 0.50 0.54 4.78 1Week O0.RO4H/982003044375
0.02 0.48 0.52 4.71 -0.07 2 Weks 0.1%96.55 0.01 0. 47
0.54 6.27 1.49 Exanple 12H: Dronabi nol Solution in
Sesane Q| Soureed from Croda - Capsules [0316] In
Exanpl e 12H, a dronabi nol frapleubk#ti on was prepared in
accordance with Exanples 12G using sesane oil sourced

from Crjoda, contai ni ng Q. 0, JET WOTAE. TRELOFEY UBSRRANCES |

CONDITIONGt | CRORMIZLAT@N# US ed % f i e biRrTer omsirati|n CBN CBD

capsul ds in accordance W th Exanpl & 2. [Thés f dr ntd atli obe

i thin |t he Exapwpld €8 was |i giLial|l y Lgst ed,, &hen tgstie
Ze\g? ng@ecccnbamti-axidmdaédadbnt Eé‘?bﬂ 0CTor 1,0'75 enc}'gs %'29

mont hs |and at 55 OC for |1 and 2 weeks.

Example 9-ii*
(no anti-oxidant added) 67.41 32.59 1.06 4.96 0.29

Example 13-i: A07

92.40 13.18 0.75 2.13 1.05

Tocopherol (0.001%)

?:ggj%lzrgfzg.‘oﬁ% 8672 | 1446 | 086 | 2.34 | 1.40
Engglxe(é%'éilijygw 8268 | 1263 | 078 | 211 | 1.04
ExaBmplf,lf(l(féilvf% /)*10 0227 | 1337 | 099 | 198 | 127
EXS“P}%]‘ZOI,SE)V&/’SI Dol ssse | 1358 | 0s2 | 213 | 1
Exglgf(&&?u 90.66 | 1340 | 089 | 215 | 110

55°C
(2 weeks) Example 13-vii: A13
L-ascorbic acid-6-
palmitate (0.01%)
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%)
Example 13-x: A16
Lecithin (8.25%)
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%)

87.57 11.74 0.84 2.23 0.83

92.19 12.08 0.89 245 0.72

94.24 9.69 0.90 3.22 0.17

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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wok@hbosdine Tot al

[0317] The results of stability testing of Exanple 12H

at 25 0C are set forth in Table 108 bel ow. Table 108

OC Increase % % % % % +% Zero 0. 1% 100.00 0. 06 0. 43
0.58 4.11 3 Mont hs. 0. 1%88 79 Q. 68 O
7.27 6 Montixensledgitaiil ‘

I mpurities Potency CBD CBN DBPAHICSRB5/044375

3 ‘ '
[0318] The results of st abl I|ty testl ng of Exarrpl e 12H

at 40 OC are set forth in Table 109 beI ow Tabl e
Tot BB4 Inpuke fursr igrestigsis aethesthsadgditionst
| NCLRES8scHBicGcid- g—%dﬁnﬁ’a%’td’ e dronabinol formulations created more

stabile formulations, stability studies at room temperature and at accelerated

Nntmxrﬁp{t;s lecnthm

conditions over an extended period of time were conducted using sesame oil from

Arista, Croda and Dipasa.

Example 13A: Dronabinol Solution in Sesame Qil Sourced from

Arista - Capsules

[0342] In Example 13A, dronabinol formulations 13A-i, and 13A-ii were

prepared in accordance with Examples 13-x and 13-ix, respectively using sesame

oil sourced from Arista. Formulation 13A-i contained 8.25% lecithin and

formulation 13A-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.

[0343]  The results of stability testing of Example 13A-i-ii at 25 °C are set
forth in Table 125 below.

Table 125
Lecithin Total Impurities
25 °C Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13A-i 8.25% 100.00 0.04 0.52 0.55 4.03

13A-ii 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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Zero 0.1% 100.00 0.06 0.43 0.58 4.1 1 1 Month 0.1%

89.79 0.74 0.46 0.52 11.09 6.98 2 Months 0.1% 85. 70
wO280/06314¥ 0.52 12.16 8.05 3 Months 0. 1% 84. 98PO1/8%2005/044375

0.63 0.52 14. 10 9.99 [0319] The results of stability

testing of Exanple 12H at 55 OC are set forth in Table

110 bel ow. Table 110 Tot al qbfﬁ)h?rq ties Meglum ne

Potency CBD CBN D8- THC I ncrease 55 0C % % % % % +%

to 0.1P0 100.00(0.06 0.483 0.58 1 |4.1 1 1 Week Totallifpurities
96 O D3P@ersH (. 53BP4, 35 10BR4 2 WBelK | | 0. 1% 23.|63ncrease
B5_0%62 68.4% 64, 34 Eanplle 139: DronaBinol +%
So! ||t!np n—-Sesanme GO H-ced frcm Pipasa Capsules
Zero 13A-1 8.25% 100.00' 0.04” 0.52 P35 Fr o3
13A-i1 0.3% 100.00 0.01 0.49 0.53 3.67
1 13A-1 8.25% 101.18 0.01 0.70 0.50 5.16 1.13
Month | 13A-1i 0.3% 094,92 0.06 0.88 0.50 7.72 4.05
2 13A-i 8.25% 96.72 0.04 0.93 0.55 6.13 2.10
Months | 13A-ii 0.3% 92.12 0.01 1.06 0.53 8.11 4.44
3 13A-i 8.25% 93.30 0.02 1.36 0.47 7.00 2.97
Months | 13A-ii 0.3% 93.24 i 0.07 1.25 0.52 8.79 5.12
[0345] The results of stability testing of Example 13A-i-ii at 55 °C are set
forth in Table 127 below.
Table 127
Lecithin Total Impurities
55 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 13A-1 8.25% 100.00 0.04 0.52 0.55 4.03
13A-ii 0.3% 100.00 0.01 0.49 0.53 3.67
1 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
2 13A-i 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] In Example 13B, dronabinol formulations 13B-i, and 13B-ii were
prepared in accordance with Examples 13-x and 13-ix, respectively using sesame
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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[0320] In Exanple 121, a dronabinol formulation was
prepared in accordance with Exanple 12G using sesane
wRloemaainzed from Di pasa, containing 0.1% negl BOT/NE2005/044375

The dronabi nol fornul ati on was then used Jto fill hard
| afy ' L1 h £ Jhe
D07 pinC aneh RusRr AESALIANGE Mhtohre ARLE o5 L g ot

t henfotte gt Eablat282&13C for 3 and 6 nonths; 40 OC for 1,
2 and 3 nonths and at 55 OC for 1 and 2 weeks. [0321]
The results of stability testing of Exanple 121 at 25
OC are set forth in Tabl e fHablpB8ow. Tabl e 111 Tot al

I mpurities Meglum ne Potency CBD CBN D8-THC 25 C

I Rerease 04 Of 0L O n+0A-\ Zaro 0O 194100 00 0 01. 0 51 0O 54
IE ! L@ ¥e 3 vy /70 /7077070 A 70 Z=CT O U U oY oOY T ] —
3eidi 3 Mont ps,.0, 1% 94591 0. 08,9, 55 o};@_ H 19— Jgagrpuies
' Bt hs 0.{1% 99.721 0. 1¢, 0.6/1 O. 6.6 s 83 [032%] The 1%
results of stability testing of Exanpte 121 at40—0C
Zero r3e-iset% flor t higowo 0.02 0.45 0.58 3.73
13B-ii 0.3% 100.00 0.04 0.42 0.56 3.67
3 13B-i 8.25% 96.19 0.04 0.69 0.57 4,97 1.24
Months | 13B-ii 0.3% 96.70 0.08 0.57 0.54 4.87 1.20
6 13B-i 8.25% 97.98 0.06 0.76 0.59 6.65 2.92
Months | 13B-ii 0.3% 98.09 0.15 0.77 0.57 7.14 3.47
[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-ii 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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Tabl e 112 bel ow. Table 112 Tot al

[ mpurities Meglum ne

Pot ency CBD CBN D8- THC 40 OC I ncrease % % % % % +%
wQ@e006/0631896 100. 00 0.01 0.51 0.54 3.84 1Mont h OrQBAISBOTB44375

0.21 0.61 0.53 7.31 |

Tabl e 113 Tot al

3.47 2 Months 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
Exanpl e 121 at 55 0OC are s&abledd®h in Table 113 bel ow

I mpurities Meglum ne Potency CBD CBN

L!c-giéc}-xirl HC 53 0UU T nCrease Total Impurities
55 0C 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% 97.01 0.03 1.25 0.58 6.43 2.70
Week 13B-ii 0.3% 88.98 0.13 2.51 0.58 12.47 8.80
2 13B-i 8.25% 92.29 0.02 1.89 0.53 8.50 4.77
Weeks | 13B-ii 0.3% 43.06 0.16 10.13 1.19 49.26 45.59

Example 13C: Dronabinol Solution in Sesame Qil Sourced from

[0350]

Dipasa - Capsules

In Example 13C, dronabinol formulations 13C-i, and 13C-ii were

prepared in accordance with Examples 13-x and 13-ix, respectively using sesame

oil sourced from Dipasa. Formulation 13C-i contained 8.25% lecithin and

formulation 13C-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.

[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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% % % % % +% 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 2 Weks 0.1%
wW@®2008560091 0.56 0.54 6.96 3.12 Exanple 12J: Dpeonabiondb44375

Solution in Sesane Ol Sourced fromArista - Vials

[0324] In Exanple 12J, a dronabj nol formul ati on was

prepared in accordance w t# lEi | e 12G usi ng sesane

oil sourced from Arista, containing 0.1%egl um ne. The

dr-onabi-fet—tormy-aton—was—then—used—to it e purites
Lecgiiimss vil al §encf e fogmiil ati ol t h '

g Ao I npg-gc vifal' s was Increase
iPhitiallly tested, then testee at 25 0& forfl 3 and 6 +9%

mont hs; 40 OC for 1, 2 and 3 nonths and at 55 0C for_ 1

Zero 1aniB.Z%weeks.100.0325] THeé2nesul t &5%f stafiPilty t e&f3 ng
18-ii XAl e 100005k 25 Mare se?S¥iorth i%%Table 394
bel ow Table 114 Total lnpurities Megluymi-nePotency
3 Tleeis 3N g T hereaddSis € N E I AETDGR 4 - A ]
Months | 13GrR034 A ~c Q085 ~ ca 0P335 0.1 0.56° ="V a7 1.24
LTOUU. U UTUOU UTJIU U 9 &, O
6 13C-1 8.25% 98.70 0.04 0.97 0.50 5.56 1.63
Months | 13C-ii 0.3% 98.81 0.10 0.95 0.50 6.30 2.37
[0352] The results of stability testing of Example 13C-i-ii at 40 °C are set
forth in Table 132 below.
Table 132
Lecithi Total Impurities
Zglo Cm Potency CBD CBN D8-THC Increase
% % % % % +%
Ter 13C-18.25% 100.00 0.02 Q.SS 0.59 3.93
% 3¢ 0.3% 100.00 0.03 0.53 0.59 3.93

1 13C-i 8.25% 96.94 0.04 0.94 0.55 6.05 2,12
Month | 13C-ii 0.3% 96.81 0.06 0.84 0.52 6.96 3.03
2 13C-18.25% 94,44 0.01 1.39 0.57 7.08 3.15
Months | 13C-ii 0.3% 93.21 0.04 1.14 0.58 8.91 4.98
3 13C-18.25% 92.31 0.03 2,13 0.56 8.53 4.60
Months | 13C-ii 0.3% 90.99 0.05 1.77 0.53 10.54 6.61

[0353] The results of stability testing of Example 13C-i-ii at 55 °C are set
forth in Table 133 below.
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3 Months 0.1%94.70 0.06 0.51 0.50 4.64 -0.14 6 Mnths
0.1%97.71 0.09 0.53 0.49 6.01 1.23 [0326] The results
w@boostedind i ty testing of Exanple 12J at 40 0C BCBUSED5/044375
forth in Table 115 bel ow. Table 115 Tot al

Megl um ne Pot ency CBD CBNI,
% % +% Zero 0. 1% 100. 00 O.

ohle 455,

[ mpurities

40 0OC I ncrease % % %
0.54 4.78 1 Month
0.1% 96.40 0.01 0.45 0.55 4.67 0.11 2 Months 0. 1%

Lecﬁl%n 86 0/10 0.46 [0.57 6.66 1.88 3 Mont hs 0.1% 9Potayfppurities
550c10 0. 59 P@t.f% 8| 689‘?? 90| 033?}7‘] TheD?'o @l t's of Incrfase
stability t&sting of *Exanple’t2) at 580clareSet aal
forth 1 Tablae 116 bal aw-Tahl o 11 Tt ol 1 HEFH
. IBCJ—E 8.25%I T |uu1|0&001.J.u UCIO'T()‘QV' a1 CO.S'S'L 'Ot %{59' LI AL 393&:‘
0 3C10.3% 100.00 0.03 0.53 0.59 3.93
1 13C-i 8.25% 98.48 0.01 1.16 0.56 5.74 1.81
Week 13C-ii 0.3% 97.97 0.04 1.42 0.55 6.70 277
2 13C-i 8.25% 94.16 0.01 1.75 0.55 7.10 3.17
Weeks | 13C-ii 0.3% 96.66 0.05 2.27 0.52 8.73 4.80
Example 13D: Dronabinol Solution in Sesame Oil Sourced from Arista -
Vials
[0354] In Example 13D, dronabinol 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
s Total Impurities
L;gltolgn Potency CBD CBN DS8-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
3 13D-i 8.25% 97.24 0.04 0.66 0.50 4.66 0.63
Months | 13D-ii 0.3% 95.91 0.10 0.65 0.61 5.86 2.19
6 13D-i 8.25% 100.94 0.01 0.83 0.52 5.26 1.23
Months | 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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Megl um ne Potency CBD CBN D8- THC 55 OC I ncrease % % %
% % +% Zero 0.1% 100.00 0.05 0.50 0.54 4.78 1 Week

WO 26088043 0. 02 0.48 0.52 4.71 -0.07 2 Weeks BCLUS2005/044375
96.55 0.01 0.47 0.54 6.27 1.49 Exanpl e 12K: Dronabi nol
Solution in Sesane O Sourced fromCroda - Vials
[0328] In Exanple 12K, a dronabi nol formul ation was
prepared in accordance w ThbIEX3hpl e 12G usi ng sesane
oi | sourced from Croda, containing 0.1% nmegl um ne. The

]E:irionabi Mot formuration Was then used to fi[lT  ard@mpurites
10 ass vilalmstencfhe| f ocwmil atli orecswi t hj npg-ec vijal s was Increase
initiallly tésted, thén testet at 25 ¢ for 3 &nd 6 +%
months; 40 0C for 1, 2 and 3 months and at 55 0C for 1
Zero 138 25 pek s 109-00320]  THD4 5 B¥ilty tedfd ng
i p3% ol o 118000k o5 P81ar e el et (43 Table 197
haol _-sar Al o .. 1417 ANoaltirma-nrne Tat ol | soaa44et—F 1
1 13D-1 895% |V o83’ VEETHOY TV | TTPYT 15092 4.71 0.68
Month | 13D-ii 0.3% 98.39 0.02 0.77 0.50 4.90 1.23
2 13D-i 8.25% 95.96 0.01 1.10 0.48 5.80 1.77
Months | 13D-ii 0.3% 94.97 0.02 1.18 0.47 6.52 2.85
3 13D-i 8.25% 94.41 0.07 1.72 0.48 8.18 4.15
Months | 13D-ii 0.3% 93.70 0.10 1.92 0.49 8.83 5.16
[0357]  The results of stability testing of Example 13D-i-ii at 55 °C are set
forth in Table 136 below.
Table 136
s Total Impurities
nglzlgn Potency CBD CBN DS8-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
1 13D-i 8.25% 98.88 0.01 0.92 0.51 5.13 1.10
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
Weeks | 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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Pot ency CBD CBN D8- THC 25 OC I ncrease % % % % % +%

Zero 0.1% 100.00 0.06 0.43 0.58 4.11 3 Months O.

1%

wQ@30080680027 0.46 0.55 5.67 1.56 6 Months 0. 1% PET/452005/044375
0.12 0.47 0.54 6.99 2.88 [0330] The results of
stability testing of Exanple 12K at 40 OC are set
forth in Table 118 bel ow Tabl e 118 Tot al

soy neTE@ie@ﬁlfé)bf GRBi

% % +% Zer o
o.M%T&@eéﬁk‘Bﬂ@Me 0. 58 11. 89 7.78 2 Months 0.1%
78.10 0.57 0.54 0.64 18.28 14.17 3 Months 0.

1% 100. 0

I mpurities

oFEI@nIl €1 HABR ats Qa0 %
0. 43 o 58 4.1 1 1 Month

0.48 0.82 0.57 2 1.75 17"§§ble137

1% 74. 65

Lecithi Total Impurities
gg‘o C‘“ Potency CBD CBN D8-THC Tncrease
% % % % % +%

Zero 13E-i 8.25% 100.00 0.02 0.45 0.58 3.73

13E-ii 0.3% 100.00 0.04 0.42 0.56 3.67
3 13E-i 8.25% 95.66 0.06 0.69 0.56 5.27 1.54
Months | 13E-ii 0.3% 95.91 0.10 0.65 0.61 5.86 2.19
6 13E-i 8.25% 98.93 0.03 0.91 0.58 6.29 2.56
Months | 13E-ii 0.3% 98.55 0.08 0.92 0.59 7.34 3.67

[0360] The results of stability testing of Example 13E-i-ii at 40 °C are set
forth in Table 138 below.
Table 138
Lecithi Total Impurities
Zg‘o Cm Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13E-i 8.25% 100.00 0.02 045 0.58 3.73

13E-ii 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]
forth in Table 139 below.

The results of stability testing of Example 13E-i-ii at 55 °C are set
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[0331] The results of stability testing of Exanple 12K

at 55 0C are set forth in Table 119 bel ow. Table 119
wdaedaoalosdinpurities Megl um ne Potency CBD CBN D8PAHA0S2005/044375

I ncrease 55 0C % % % % % +% Zer o

0.58 4.1 11|

Week 0.1% 86,9
10. 24 2 Weeks 0.1% 23. 63 62

hig 139

0.1% 100. 00 0. 06 0.43

3 0.55 0.53 14.35
35 0.62 68.45 64. 34

Exanpl e 12L: Dronabinol Solution in Sesanme Q| Sourced
Ledihi@m Dipasa - Vials [0332] In Exapple 121, a TotalImpurities
sgiconabi ol Poawnu| at CBR was piBpar ed PPritacqor dance i thirease
Exanple [12G%si ng se€ane loi | "ourced ¥romiDipaba; %
r\r\nf al n: Rg O 1 04 Ibn! unﬂ n The Ar —\nnbi nnl for el o A~
7 13E-18.55% | 9 100,00 | ~9 "0.02 N SR e < T N 1
€ro S 9]
19BN 09 CT USCHobP| T T e grgap| VI alSpselne 3.67
fornmuratTomr Wt the viars was tnmitral iy testeda,
1 BAEELKEJL €d ay.okp C TOgo3gy and 1.25 0.58 6.43 2.70
Week 13E-ii 0.3% 88.98 0.13 2.51 0.58 12.47 8.80
2 13E-i 8.25% 92.29 0.02 1.89 0.53 8.50 4.77
Weeks | 13E-ii 0.3% 43.06 0.16 10.13 1.19 49.26 45.59
Example 13F: Dronabinol Solution in Sesame Oil Sourced from
Dipasa - Vials
[0362]  In Example 13F, dronabinol formulations 13F-i, and 13F-ii were
prepared in accordance with Examples 13-x and 13-ix, respectively using sesame
oil sourced from Dipasa. Formulation 13F-i contained 8.25% lecithin and
formulation 13F-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.
[0363]  The results of stability testing of Example 13F-i-ii at 25 °C are set
forth in Table 140 below.
Table 140
Lecithin Total Impurities
25 0C Potency CBD CBN D8-THC 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 13F-i 8.25% 96.62 0.06 0.80 0.55 5.37 1.44
Months | 13F-ii 0.3% 96.46 0.09 0.89 0.53 5.75 1.82
6 13F-i 8.25% 99.94 0.02 1.08 0.56 5.82 1.89
Months | 13F-ii 0.3% 100.60 0.04 1.39 0.55 6.39 2.46
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6 nonths; 40 OC for 1, 2 and 3 nonths and at 55 OC for

1 and 2 weeks. [0333] The results of stability testing
wo@bookned e 121 at 25 OC are set forth in Tabl BC/RS2005/044375

bel ow. Tabl e 120 Total Inpurities Meglum ne Potency CBD

CBN D8-T I ncrease 25 0C % %.% % % +%. Zer 0ol %0
T894 o heaus B Sy gaing alfime (RATGROLC o

0. B5tt0in %K 187 b8lew3 6 Months 0.1% 1 97.44 0.1 0 0.57
0.54 6.19 2.35 [0334] The results of stability testing
of Exanple 12L at 40 OC are set forth in Table 121

bel ow. Table 121 Total | nfableti#es Megl um ne Pot ency
CBD CBN D8- THC I ncrease

Lecithin Total Impurities
40 °C Potency CBD CBN D8-THC 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
1 13F-i 8.25% 97.40 0.01 0.95 0.51 5.16 1.23
Month | 13F-ii 0.3% 98.37 0.03 1.10 0.52 5.69 1.76
2 13F-i 8.25% 93.01 0.01 1.53 0.51 6.82 2.89
Months | 13F-ii 0.3% 93.86 0.03 1.98 0.53 7.85 3.92
3 13F-i 8.25% 92.48 0.12 2.53 0.52 10.97 7.04
Months | 13F-ii 0.3% 91.50 0.17 345 0.52 11.87 7.94

0365 The results of stability testing of Example 13F-i-ii at 55 °C are set
g p
forth in Table 142 below.
Table 142
cps Total Impurities
ng‘ff(‘:‘“ Potency CBD CBN D$-THC Tnorease
% % % % % +%

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]

prepared in accordance with Examples 13-viii and 13-vii, respectively using

In Example 13G, dronabinol formulations 13G-i, and 13G-ii were
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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40 0C % % % % % +% Zero 0.1% 1 100.00 0.01 0.51 0.54
3.84 1 Month | 0.1%93.37 0.05 1 0.48 0.59 5.54 1.70 2

wWO/REH63109 1% 91. 71 0.04 0.55 0.60 6.90 3.06 3 ROTUBR05/044375

0.1%90.02 0.1 0 0.78 0.54 9.03 5.1 9 [0335] The
results of stability testing of Examle 12l at 55 0C
ar gansales fnceprdange _v&é Fisanpls 3o i formyipes 5 Fcapeules

| MRKEd thitRRy Mgl URdnestRod e ey &BRnas hiéatia3hh BB fokHC and 3
| ncrease % % % % % +% Zer o 0.1% 100.00 0.01 0.51 0.54
3. gwnthsywpd it B, “ofpobagle? eaks: 0. 52 0.56 5.00 1.16 2
Weeks 0.1% 1 94.25 0.01 0.56 0.54 6.96 3.12 [0336] As

can be seen fromthe above results, the addition of
or {E367L b ddhegesults of stability testing of Example 13G-i-ii at 25 °C are set

forth in Table 143 below.

Table 143
. . Total Impurities
Ascorbzxcsz-gglm ttate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13G-i 0.1% 100.00 0.01 0.54 0.52 3.73

13G-ii 0.01% 100.00 0.02 0.50 0.51 3.10
3 13G-i 0.1% 97.70 0.05 0.71 0.52 4.21 0.48
Months | 13G-ii 0.01% 96.30 0.05 0.64 0.52 4.99 1.89
6 13G-i1 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
% % % % % +%
oo | 13G-10.1% 100.00 0.01 054 0.52 373
13G-11 0.01% 100.00 0.02 0.50 0.51 3.10
1 13G-1 0.1% 9835 0.02 0.63 0.52 433 0.60
Month | 13G-11 0.01% 96.00 0.16 0.72 0.50 721 411
2 13G-10.1% 96.14 0.04 0.84 0.50 5.02 2.19
Months [ 13G-ii 0.01% 90.97 025 0.93 0.53 10.06 6.96
3 1361 0.1% 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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Crod

38 e oil sourced from Croda. Formulation 13H-i contained 0.1% L-ascorbic
acid-6-palmitate 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
. . Total Impurities
Ascorbzlg-op(a:lmltate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13H-1 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
3 13H-1 0.1% 97.23 0.06 0.75 0.56 5.14 1.29
Months | 13H-ii 0.01% 93.93 0.07 0.56 0.56 6.31 2.00
6 13H-1 0.1% 97.66 0.20 0.90 0.60 6.91 3.06
Months | 13H-ii 0.01% 98.02 0.39 0.66 0.55 8.55 4.24
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Exanple 13-iii is a 5 ng capsule of dronabinol (3.03%
w w) and 0.001% butyl hydroxy anisole (BHA) (wWw in
waemans3109 | , super refined NF (by Croda). ExanptBUSB0$/044375

is a5 ng capsul e of dronabi nol

rettiah” N b B el el o e aR e e

(3.03%ww and 0.01%

4 st o

oi.l

of tekiipmabbral7 6alo@3% W w) and 0. 001% but yl

t ol uene
Croda) .

(wW'w)
Exanp

in sesane oil,
le 13-vi
(3.03% and 0.01% butyl

super

Hal—lsdt

hydr oxyl

refined NF (by
is a5 ng capsul e of dronabinol
hybleXdgl t ol uene i n sesane

oi I, super refined NF (by Ckoda) Exanple 13-vii is a
S—ngcapsute of —fromabi gt (3 03% ww —and 0 0% tmpurities
ASCOYb;Q'_P&%"étéIFbl C ®&hd- 61 paksbt atle (W) | Nnpsasi@Mg 0i I, SUPEMncrease
i ned |NF Gby Croda¥. Exanple 13tviiv is ja 5%y +%
capsul e of dronabinol (3.03%ww and 0.1% lLascorbic
7o |BUILA1%B- pal mi 1080@| (W w) 0B sesafdSnil  shjfar refBddd NE
1{3H\u0(611% a) B080hl e 13042 j g o086 g e _of 431
nnhl al (2 N0, AN and O 204 Lot thin (g w1+ N
T S VA NI % S5 i 10 SO T M. O E
Month | 3HA00T%,]' | @ JYBE] "ETTo5Y ™ A K¥e I VA 0.56 J‘“"P'l‘§4s~ Y
'S A bUI ot T om0 urorraptr mor (5. 0396 WI W) dr U 8 45‘70
2 BEGOIR 1T (WWhsi T Sesagm [0i I, SUPET 1 ef p.6080 NF by 5.91
Months | BAGGA) % EXanplge21B- XI 1&45d 5 ngieapsul e af4 [dr onabianpl 9.13
(3.03% ww and 0.001% propyl gallate (wyv) in sesane
3 1814 0.1%uder r 87hbd NF ¢ Cr oda¥? 0.59 11.17 7.32
Months [ 13H-ii 0.01% 84.36 0.75 1,63 0.57 15.03 10.72

[0373]

The results of stability testing of Example 13H-i-ii at 55 °C are set

forth in Table 148 below.

Table 148
. . Total Impurities
Ascorbslg-gglmltate Potency CBD CBN D8-THC Increase
% % % % % +%
Zero 13H-1 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
1 13H-i 0.1% 95.77 0.10 0.80 0.57 6.84 2.99
Week 13H-ii 0.01% 87.54 0.12 0.61 0.50 15.28 10.97
2 13H-i 0.1% 91.07 0.01 1.05 0.56 11.52 7.67
Weeks | 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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Exanpl e 13-xii is a 5 ng capsul e of dronabinol (3.03%
ww) and 0. 15% propyl gallate (wWv) in sesane oil,
waweneyied i ned NF (by Croda). [0338] A summar yPOI/US1065/044375
conpositions of Exanples 13-1- 13-xii is set forth in
Tabl e 123 bel ow. Table 123 [0339] .The drona}bl nol
f opGeATdanGeOHish Bramplexhpl issformulations yighip, the aBRHlen Wirnpitialy
oxtegﬁfi‘ttﬁetﬁt%st&leét 26 of ik PRREMYRAE 40P@ 684, YBAES months and at
accel erated stability testing at 55C for two weeks.
ThéS Pesulltandgrveekfe study are presented in Table 124
(including a conparison to the results of Exanple 9ii
(no anti-oxidant includedTable 124 *Control [0340] The
r ek | ﬂ‘dic ccaulisof stabilityt testingd Exanople d31-itibati ASHCraregetiforth
L- 6-palmtate to these dronabi nol
%Sf%ﬁe{)l ons kxgl ps stabilize the active ingredient
dronabl nol . Extended Stability Results - Presence of
Anti-oxidants [0341] To f4ghfleghei nvesti gate whet her
the addition of the anti-oxidants |ecithin and
L ascorbi c acid-6-palmtate to the dronabi nol

Ascorblc rm [afii ons crdated nore stabil e fornul atli onsTotal Impurities
ssgabl1i{y Botenrdi s a€BR oo t er at uPETRRd |at Increase
ar‘mzl erat ed%conditiofs o 3 v Lade t %
were-—conductedustnrg—sesare—otH-—from
Zero 1315°0.1% 100.00 DT 0.54 0.58 3.99
131-ii 0.01% 100.00 0.03 0.53 0.54 3.81
3 131-i 0.1% 96.89 0.02 0.84 0.55 4.52 0.53
Months | 131-ii 0.01% 95.50 0.03 0.69 0.53 572 1.91
6 131-i 0.1% 97.83 0.13 0.94 0.56 5.79 1.80
Months | 131-ii 0.01% 98.16 0.30 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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and 13A-ii
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| eci thin.

respectively using sesane oil
Formul ati on 13A-i

Soureed from Arista -

Capsul es

f or mul at i oNBCT/BA2005/044375
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sour eed
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[0378]

Example 13J: Dronabinol Solution in Sesame Oil Sourced

from Arista — Vials

In Example 13J, 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]

in Table 152 below.

The results of stability testing of Example 13J-i-ii at 25 °C are set forth

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 127 Exanpl e 13B: Dronabi nol Solution in Sesane

O Sourced from Croda - Capsules [0346] In Exanple
wa3dp/oerionabi nol formul ati ons 13B-i, and 13B- HP@EUS2005/044375

prepared in accordance with Exanples 13-x and 13-ix,

respectively usjng. sesane oil urc rQm a.
Foﬁﬁiﬁ tio efgﬁgh? gf&?ﬁs‘ﬁ}' P?été"%‘)f %‘P'@gﬁs it &‘ggare set forth
f onpuwhiit 1 9NbeldB- U cont ai ned 0.3% | ecithin. The

dronabi nol fornul ations were then used to fill hard
gelatin capsules in accordance with Exanple 2. The
formulations within the capablell838 were initially

tested, then tested at 25 0C for 3 and 6 nonths; 40 0OC

for—t; and—3npnths—andat— 55 0C for I ant 27, impurities
AscorbiopalEi&e [ 0347 Jendine| r esbt s [of @habi | i by.Thesting of Increase
4OEfarrpI e |13B-%-ii|at 5 0Q aresset|fortwh in Takbke 1P8 +%
bel ow. Table 128 [0348] The results of stability
zero | BEXTNg lof EXAH e 13RLQL1i i at 0401 OC ar@®Sklet foltThlin
FhiB0-21% 29 el W | Tapl 0-0229 [m&gg__-me_r_%ﬁ. Lts of310
nhlllf\/ tectina nf Evanml e . 12B F E C arpo _cpt
RN 5N 1 P A Y A 5 A Y
Month | 13551 0.01% '] "9M'97.00PY VETO08 [TV S oY 0.50 5.49 2.39
2 13J-10.1% 95.10 0.08 1.05 0.50 6.06 2.33
Months | 13J-ii 0.01% 93.36 0.11 0.86 0.49 835 525
3 13J-1 0.1% 91.36 0.33 1.70 0.49 9.53 5.80
Months | 13J-ii 0.01% 89.30 0.42 124 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-opglm ate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13J-1 0.1% 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-10.1% 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

Example 13K: Dronabinol Solution in Sesame Qil Sourced

from Croda — Vials

[0382] 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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Exanpl e 13C. Dr onabi nol

from D pasa -
W@l e@aakiling|

FoF

Solution in Sesane Q|
I n Exanpl e 13C,
and 13C U wer eP@T/E8pENEM4375
in accordance with Exanples 13-x and 13-i x,
respectively using sesane oil

Capsul es [ 0350]
formul ati ons 13C-i

foamplationsathin e Kiats ke ng

3

ur C
d/%sﬁe

from

daheriese

Sour ced

f o5 11H AbhBS 4b3C-1bi 1,0088 3nitRthsAnd¥pslsecibni And THeeks.

dr onabi nol

L oles

g

D8 ERa

f or

ki

foforlil,lnialdndSSb@i@‘Mt hs and at 55 OC for

[0351] The results of stability testing of Exanple

13Ci-ii

fornulations were then used to fill
eI atin capsules in accordance with Exanple 2. The

3t i Gy ikt UrRiabile, €&H
then tested at 25 0

har

(ElﬁtSZ% % for 3

d

& S3 iitak 8k P are set

and 6 nonths; 40 0OC

1 and 2 weeks.

at 25 0C are set_forth_in Table 131
bel ow. Tabl e 131 [0352] Th&2bleddfts of stability
testing of Exanple 13C-|-||

at 40 0C are set forth in

Tabl-e—132—betow T Tabte 132 {6353 Theresytts ’P'dtallmpurltxes
Ascorbiogplaititd i {y fogsdi Ng ofpgxanpl esk3C-fi -pdTied $5 0C AT €] SHtrease
Zferth in Takl e 133 bel ow| Tabke 133 Exanpl ¢ 136 +%
Dronabinol Solution in Sesane Ol Sourced fromArista
Zoro | 13K-10.1% 100.00 0.03 0.48 0.56 3.85
© 13K-ii 0.01% 100.00 0.02 0.56 0.60 431
3 13K-i 0.1% 94.37 0.23 0.63 0.57 5.77 1.92
Months | 13K-ii 0.01% 92.48 031 0.52 0.58 6.59 2.28
6 13K-10.1% 94.76 0.20 0.86 0.62 7.88 4.03
Months | 13K-ii 0.01% 94.19 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
. . Total Impurities
Ascorbig-g(a:lm ttate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13K-1 0.1% 100.00 0.03 0.48 0.56 3.85

13K-ii 0.01% 100.00 0.02 0.56 0.60 4.31
1 13K-i 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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Vi al s [0354]

1301,

wEx@apbHas 13- x and 13-i X,

sourced from Ari st a.

I n Exanpl e 13D, dronabi nol
and 13D-i i

fo
were prepared in accordance wth

rmul ati ons

respectively usi ng SPCHIB2005/044375

Formul ati on 13D-i

con

tai ned 8.25%

|l ecithin and formul ation 13D-U contai ned 0. 3%

| eci thin. The dronabi nol Tablgdfhti ons were then used
to anber fill glass vials. The fornmulations within the
were initijally tested, then tested at 25T@0mpgities
AscorbiopuBl
seor ‘C:?aml 'd 6| ndweivs; 40 CRD forl 1,CBY and B-F¥hths and at| 5Herease
0C f ar ant 2 weekgt [n’a’;’—‘ﬂ %The resufts of stfabillity
testing of Exanmple 13D —at ”': 0C-are-set—ftotth—in
SN - &1 AR (01 It 1 D VAP 5 IRl T A &
l:K‘-il U]IO/J- P :JCIIO il ICl;JI 3.02\ Luodid. e IO%BUI LIRS Uh.31
St |||Ly resting—ol l:)(dllpll:‘ ISBFi=11at U C are set
1 ngJ_;(}.f%l T Tablog7AR85 Detpqw] Tabl €0.d3b [03DAp [The Tesaf TS 2.99
Week [10C-no0BRITTTY gh.esfti ng afizExanpl esllBD-1 -1os50at 55 168 are  10.97
set forth in Table 136 below. Table 136 Exanple 13E
2 1BX-0hdbi nol  SeL.Ot i on | W08esane @9 | Sour d4 |f r am11.52 7.67
Weeks | 13K-ii 0.01% 23.06 0.11 3.39 0.66 67.78 63.47
Example 13L: Dronabinol Solution in Sesame Oil Sourced
from Dipasa — Vials
[0386] In Example 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] The results of stability testing of Example 13L-i-ii at 25 °C are set
forth in Table 158 below.
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-1i 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 0.53 8.82 5.01

150




Croda - Vials [0358] In Exanple 13E, dronabi nol
formulations 13E-i, and 13E-H were prepared in

waewenaanze W th Exanples 13-x and 13-iX, respeCT/USENY044375
usi ng sesane oil sourced from Croda. Fornul ation 13E-i

co ined 8.25% lecithin and farnul ation.13E-]i
coMBhod T8e St Stanite e g of BHABE Ao Hidh ML G s
wekst ingabeasdvélewf i | | anber gl ass vials. The
formulations within the vials were initially tested,
then tested at 25 0C for 3 and 6 nonths; 40 0OC for 1,
2 and 3 nonths and at 55 Tablkdf91 and 2 weeks.[0359]
The results of stability testing of Exanple 13E-i-ii

—at 25 0Care setyforthr Ty Tabte 187 bet ow] Tabt&il trpdrities
Ascorbigtg@@gﬁi Thepotesul t s oBp St @bi IdBiy t esbe-mgc off EXanpl €]  Increase
TSE-i-iil at %0 OC ar® set foeth in Table 138 bel ow{ +%
Table 138 [0361] The results of stability testing of
Zero | 1EXCE e [13E-19004 | at 5P0E are &84 | fort W38 Tabl %439
Bleii 6l rabl o W8 Exanp|W313F; DP-dhabinol®d¥al uti oAdd
SesARE—OH—Sqprepd—Hombrpasa;—Vi-als
1 135 0.1% 98.21 0037 F 0.77 0.53 4.50 0.51
Month [ 13L-ii 0.01% 96.57 0.15 0.76 0.54 6.97 3.16
2 13L-10.1% 93.96 0.09 1.15 0.57 6.09 2.10
Months | 13L-ii 0.01% 91.98 0.15 1.14 0.57 10.09 6.28
3 13L-i 0.1% 89.30 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-opglm itate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13L-i 0.1% 100.00 0.01 0.54 0.58 3.99

131L-ii 0.01% 100.00 0.03 0.53 0.54 3.81
1 13L-10.1% 96.37 0.05 0.92 0.58 531 1.32
Week 131-ii 0.01% 99.37 0.06 0.67 0.61 5.70 1.89
2 13L-10.1% 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.
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wda 3s0%/063100 13- X,

[0362] In Exanple 13F, dronabinol formulations 13F-i,
and 13F-H were prepared in accordance w th Exanpl es

from Di pasa. Formul ation 13F i contained 8.25%

|l ecithin or.mul at i on tai ned 0, 39
ot t BatandelibaiiBt Sl vomBluiion P dedaditmidh eritiingn

to fill anber gl ass \drah;a,mo“[mn{lﬂmaﬂ ations within the
vials were initially tested, then tested at 25 0C for

3 and 6 nonths; 40 0C for 1, 2 and 3 nonths and at 55
O0Cié390] 1 andied df’ﬁfé‘%%bﬂiz@?gﬁy% et P 8f [eBBhth bifovi in Headdbld t Y
testln of Exanple 13F-i-ii at 25 0C are set forth in
Talskamnlesp spseifisally Panf St pudies yerepsripeagd) tp gvadyate the
St %ﬁkét lof )écitt}ﬁﬁ Mtﬂ %eo.i‘ddﬁ?&ﬁ %péle%ra%l%s lsuc'hI as %Eycé@q RleistlrEarRPt
forth in Tab 41 bel ow. Tabl e % The results
of mirighi¢ adid tp dr@@binﬁbfoaflulammﬂ@rei aFdl fegent tamp@wu@(: are
se Tabl e 142 Exanpl e 13G
tgﬁlgcﬁ|1%J§If6r%nzgt?#%g]p%aogg@§¥r§e GOl Sourced fromArista
- Capsul es

Example 14A: Control Dronabinol Solution in Sesame Qil Sourced

from Arista

[0391] 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.

respectively using sesane oi | PEDUSTIOH044375

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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[0366] In Exanple 13G dronabinol formulations 13Gi,
and 13Gii were prepared in accordance wth Exanpl es

wda 3sosiositoand 13-vii, respectively using sesanePOIi/lIS2005/044375
sourced from Arista. Forrulation 13F-i contained 0.1%
L-ascorbic acid-6-palmtate and fornulation 13GH
cont ai ned 0.1% L-ascor bi c 188led%8- palnitate. The

dr onabi nol fornul ati ons were then used to fill hard
el atincapsules | n accordance wth Exanple 2. Tha Impurities
ad F mul at|i oPengyi t hi NnCBRe capstiNes weP8-THF t|i al | Increase
tested, lthettested % 25 0C%or B an® 6 nonthe: 40 0C%
————Lﬁp—l——%—and 3paths—and—-at—55-C for—1 and 2-weeks-
Zero rnag7] he 100001 " ¢ DRI 7 3 IO 1 4 el 208 T
[ YI9VUT] rmrc 1T Coul =] Ul SQ0AauT T l_y T COol1 II\J Ul LI\C[IIPI <
1Month P T=1T[ Al 2o oo dl © @l TOTUiggh T AT F51+S NEFEYV 6.23

Tabl e 14310368 The resufts of stabitity testing of

2Months EXaNpPl € 713G 1o4)is [ al 400.4%] are s@d [T orthosan Table2dfd 7.20
bel ow. Table 144 J0369] The results of stability

3Months tpsting lof Exdfgple 13@37fii at 135/ 0C ar@Sslet forehlin 817

Tabl e 145 bhel 2, Tabhl e 1'% Example 13H Dronabino

6 Months

[0394] The results of stability testing of Example 14A at 55 °C are set forth in
Table 163 below.

Table 163
Control Total Impurities
55 0C 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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wda 3sosiositoand 13-vii,
sourced from Croda.

[ 0370]

I n Exanpl e 13H, dronabi nol

fornmul ati ons 13H 1,
and 13H-H were prepared in accordance w th Exanpl es

L-ascorbic acid-6-palmtate and fornulation 13Hii

contained 0.1% L-ascorbic acid-6- palmtate.
dr onabi nol

The
fornul ati ons w&abletlthén used to fill

har d

gelatin capsules in accordance with Exanple 2. The

respectively using sesanmeP@Ii/IS2005/044375

Fornmul ati on 13Hi contai ned 0. 1%

formulations within the capsules prpinitiml% 1 _
n tal Jgpugisjes
cohepted, |[then tested at 25 OC for B ? € rreaths 244
260r 1, 2 aff’d npnt H%D and at55 of go],,EH and 2, weeks. 5.
—-03F+—Fhe+esutts—or—stabtttytesting of Exanpte
7 _“ﬂSH-i =i at o000 ar e ¢l fortig7y T Tabligs 146 Delsgw
Tabte 146{0372] The results of Stability testing of
3 Months EXanpl e [13FF1oiug | at 40L.0C are set[forth.dil Tablesidy 6.98
bel ow. Table 147 [0373] The results of stability
6 Months tlestinglof Ex@&aple 13HGL]ii at 08%5] 0C arlSs foPthlin 811
Tabl e 148 bel ow. Table 148 Exanple 131: Dronabi nol .
Sol[@R97bn iThe Sewkisref s@ibilitGtsstinged Bxpople bitB 4540 °C are set forth in
Table 165 below.
Table 165
Total Impurities
Control Potency CBD CBN D8-THC Tncrease
40°C % % % % % +%
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
Total Impurities
Conzrol Potency CBD CBN DS-THC Increase
55°C % % % % % %
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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waewenaance with Exanples 13-viii

- Capsul es [0374]
fornmul ati ons 13I-i,

I n Exanpl e 131, dronabi nol

and 131-ii were prepared in

and 13-vii, PCT/US2005/044375
respectively using sesame oil sourced from Di pasa.

Formul ati on 13]-i cont ai ned O 1% L ascor hi C
aci d- 6- palx3male 4CGontrol Drons pl £34
L- ascorbi ¢ aci d- 6- palsm"tc@ag.omeﬁ,aglg onabi nol
formul ati ons were then used to hard gel atin capsul es

i naccordance wi th Exanple 2. The formulations within

t Ney39gPS UL ExNRPIE 111@ | oL dréHab¥of &ﬁﬁl‘%ﬂforrﬁthﬁ[bntv@a%tp%%a%ﬁ i O

oC'for 3 and 6 nonths; 40 OC for 1, nont hs and
at 285rdaare with Example 2, uiinggesamp @H?sgljlrcenf@m Eém!m sThst

st

F o kel BRI s e AT hihid g Shpstee HERLBIRE
of withalxamptey2. tetfonmylatibn Fithimshecapgyles wasjinitipllygstoddiren

- odsiefat 8 ‘SRl g s prudt rof £l 3 b Brigih fhy A8 oC e
0Cdred 3etecknrth in Table 151 bel ow. TabI e 151 Exanpl e
13J; Dronabinol Solution in Sesame Q| Sourced

Ha 0. 1%

[0400] 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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fromArista - Vials [0378] In Exanple 13J, dronabi nol
formulations 13J-i, and 13J-ii were prepared in

waewenaanze Wi th Exanples 13-viii and 13-vii, PCT/US2005/044375

respectively using sesane oil sourced from Arista.

) (PG e Ther 2 aF o B i ergomal T o raes B

L- apdrilsb @elaei. d- 6- pal mitate. The dronabi nol

fornmul ati ons were then used to fill anber glass vials.
The formulations within the vials were initially
tested, then tested at 25TaBldl® 3 and 6 nonths; 40 0C
for 1, 2 and 3 nonths and at 55 OC for 1 and 2 weeks.

[0379] The resut s of stapitity testing of| EXamh@mpurities
(;? -i-ii| apotedby OC araspset| f octth i n Tabise 1527 DEl OW] Tnorease
abl e 152[0380] The ®esuljts db stabil %y tlesti%g of +%
Exanple 13J-i-iji at 40 OC are set forth in Table 153
Zero bel ow.__ Tabl o 10098 | [ ()QR1902T|hp reditds of 8§5dbilit y'3 99 |
cflnn nf l:v:\rml 1'21 i [ at BEE AC.ara cat. foarth in
Ve (001 e debot DAL Labt eLdsls Exadiid_ 1ok Llonabirdrl 21

1
2 Weeks °1J' tt OTl - Sgsae O ourced 55 | 0.55 | 11.12 | 7.13

Example 14D: Control Dronabinol Solution in Sesame Qil

Sourced from Arista

[0403] In Example 14D, a dronabinol control formulation was 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
Cz"snffgl Potency CBD CBN D8-THC ot Impur;triz:ease
% % % % % +%
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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fromCroda - Vials [0382] In Exanple 13K, dronabi nol
formulations 13K-i, and 13K-ii were prepared in

waewenaance with Exanples 13-viii and 13-vii,
respectively using sesane oil sourced from Croda.
Formul ati on 13K-i contai ne afe 198 L ascorbic
acid-6-pal mtate and formu lf

PCT/US2005/044375

on 13K-H contai ned 0.1%

L-ascorbic acid-6- palmtate. The dronahinol —
chaonul at { ons werd th used to filll anber glasslotlImpurities
wel s. The ?8?ﬁﬂ|at|o s wi thi f,t'he vi'dt nefe |9|t|all aroase
tested—thentested—at—250€C IUI 3—and—6rnonths: 0c—=~
Zero __1Qr I, 27and jgo.deqnt s _amgiTat 550G forFggnd—2 V\g,;@gr«la.
[ 0383] The results of st abl [MTTy testing of Exanple
1Month 13K-i-ii[at 2%.@[are sebk3forth .69 [Tabl e 0565 Del oao | 8.02

Tabl e 155 [0384] The results of stability testing of

2 Months FJarmI e 13K-i8590]at 402aClare sE¥ f ort h 0isH[ Tabl @0.8296 16.54
bil oW IEb' e 156 [0385] The results of stabhility
3Months, 1 s i ooy be f3slle 1ok 2750 oy 343 |nr~ ard3%ht f optW i n 27.12
CCTOoT1 IIU Ul LATAT I A2 LOTN T T AT T A>3 o T O T—Cc T LI
Taoll 17 . T hl o v anrnald 21 NDenanahi nn
6 Months ’I‘cilUI © 190 |I CI 2@[92 Ia I .QZSJ EAG.IIH—&JJ.\)'I__\ I.d.lsglllau: T g 00 I 55.92
Sotutiom T Sesanme O+—Sourced frombi pasa—=Vialrs
[0406]  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
71.45 | 2.67 | 1.54 | 0.60 | 27.11 | 23.03

2 Weeks | |

Example 14E: Control Dronabinol Solution in Sesame Oil

Sourced from Croda

[0407]

accordance with Example 14B, using sesame oil sourced from Croda. The

In Example 14E, a dronabinol control formulation was prepared in

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]
Table 173 below.
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The results of stability testing of Example 14E at 25 °C are set forth in




[0386] In
and 13L-ii

wa osiositoand 13-vii,
sourced from Di pasa.
L-ascorbic acid-6-palmtate a

Exanpl e 13L, dronabi nol

fornmul ati ons 13L-1,

were prepared in accordance with Exanples

Formul ati on 13L-i

1%

respectively using sesanmeP@Ii/IS2005/044375
cont ai ned 0.1%
formul ation 13L-U

cont ai ned 0. 1% L- ascor bi c Takl¢ - palmtate. The
dronabi nol formul ati ons were then used to fill anber
Coggogss vijal s. The| fornul atli ons within the vi al sTagmgurities
2dopl tial lly Roesswed| t RBR test éBNat P5P&EHFor 3 and 6| Inorease
nonths: 140 #c fo 1. %2 and 3%pnths afd-at 55HC for T
Aand 2 wnaolce [ N2907] The vrpococul t o aof ct aht HIE W BV P
ZCI'O uu:lu'_: \'J rr\q:‘w_.UoJrJ.lJ Il .}I C;)\il C 8'7 L :-)l. _?UO 1: C y T 53‘54 [U
O1 cXarpre—roc=1r=11 dl- 20 0OC dI'© St 1T Ul IT T1T TAdODT ©
3 Months ! - J 2 0. )98 4 12.88
testing of Exanple 13L-i-ii at 40 OC are set forth in

6 Months 1[abl € 139 belepws | Tabl e3.3899 [ 0389 The re®dl t s oh.45 |

24.92

stability

testing of Exanple 13L-i-ii

at 55 0C are set

f 004091 N TabkaulkooX spdlilnymesthgif €xdbPle[1@BADJ0 Asars kardarth in

fro

L debisGy b

sults above, the addition of
Q% d-6-palmitate to the dronabi nol

formul ati ons hel ps stabilize the formul ations.

| ecithin or

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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The hi gher the concentration of anti-oxidants, the
better the stability of dronabi nol fornulations.

wo pooe®pH0EY i ve of the source of sesane oil usedPCT/US2005/044375

lecithin is better at stabilizing dronabinol than
L-ascorbic aC|d Both antl-OX|da hel.p in
mai nt ai ni Bxamplsd4k; Gantrel Dy QU PEME T i ty
Resul t s- conbi nati on Q%mQ&gh%ﬂﬂDt sspth lecithin in
dronabi nol fornul ation [0390] In view of the
stabilizing property of lecithin shown in the above
exi{%‘gﬁlﬂes Iy Eﬁ&h;ﬁlé G4, |a)ﬂro1n§ﬁm'5_1 coht61t{B@RulF o WaE PrepRein
0

rired to eval uat’e the effect _of lecithin wth the
ad dicordanceowitiiBxgranlehi G using pesame gil yeweqdrronnBingsa reand

g#&lgblﬁol%ﬂn%létgn QR 8R! 1o ki ramﬂef"élhég' RalS 10k ?&nﬁﬂaﬁon

erent tenperature conditions an ext ended
pervnﬂndl thé vialsrves tiEendestddat 2_54,&3 forgd mld 6Im®ﬂt§hﬁb iGher 1, 2, 3 and
Solut| ed fromArista [0391] In
Exan'p? gh fﬂg rona?t?!](}lo {:kgntrol fornul ati on was

prepared in accordance W th Exanple 1, using sesane
oi | rc fro t The QD&

Oflﬁt 3@18 aespg] ﬁr ﬁta[smlﬁ\éte 1n§ec1 amegggi; u{ ﬁrd@%lrgtsét ?h in
acqabmameeemwth Exanpl e 2. The fornul ation vvlthl n the
capsules was initially tested, then tested at 25 0C
for 3 and 6 nonths; 40 OC for 1, 2, 3 and 6 nonths and

at 55 0C for Table 176
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
[0413]  The results of stability testing of Example 14F at 40 °C are set forth in
Table 177 below.
Table 177
Control Total Impurities
40 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
1 Month | | 95.74 | 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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1 and 2 weeks. [0392] The results of stability testing
of Exanple 14A at 25 OC are set forth in Table 161
whedens310abl e 161 Total Inpurities Control
CBN D8- THC 25 OC I ncrease % % % % % +% 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

Pot POT/YSIOBE044375

[0393] The results of stalabktly8testing of Exanple 14A

at 40 0OC are set forth in Table 162 bel ow Table 162

Totat— %’pm rties Controf TPotency

D40 0C CBNifBmpliacs

%‘;ﬂrlgbr ease¢ %olado % % adb 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 14G: Dronabinol Solution in Sesame Oil Sourced from Arista with

Lecithin and Different Degradants Added

[0415] In Example 14G-i - iii, dronabinol formulations were prepared in

accordance with Example 14A, using sesame oil sourced from Arista, with 8.25%

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] The results of stability testing of Example 14G —i - iii at 25 °C are set

forth in Table 179 below.
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Zero |

| mpurit

100.00 0.05 0.44 0.60 4.08 1 Month 94.87 0.76
0.80 0.5 1 10.3 1 6.23 2 Months 94.16 0.59 1.09 0.55

wad 20088631020 3 Mbnths 94.61 0.57 1.3 1 0.56 12.P6r/85W085/644375
Mont hs 89.15 0.06 1.90 0.57 14.64 10.56 [0394] The
results of stability testing of Exanple 14A at 55 0OC
are set forth in Table 163 below Table 163 Tot al

i es Control

55 0C Tablkenty CBD CBN D8- THC

I ncrease % % % % % +% Zero 100.00 0.05 0.44 0.60 4.08
| Week 88.90 0.19 0.61.0 55 14 72 10 64 2 \Meks 71_45

- ol.54|0. 60 27.1 1 23|03 Exanp| e . Conty bytal Impurities
Lecu:l%?%%a/%i nol ngjl’%‘ﬁti on‘Fh Sesar%l\b'nlp S%%f%%d from Cr oda™ee
o % [ % % g2 +%

14G-i Glycerin
0.9% 100.00 0.09 0.46 0.56 3.76
14G-ii Myristic

Zeto | oo 100.00 0.10 0.47 0.56 3.77
14G-iii Moisture
100% 100.00 0.09 0.46 0.54 3.69
14G-i Glycerin
0% 100.41 0.01 0.70 0.52 5.18 1.42
14G-ii Myristic

3M
aoid 0.1% 100.81 0.01 0.73 0.51 5.27 1.50
oo i Motsture 100.93 0.01 0.71 0.54 5.18 1.49
14G-i Glycerin
0.2% 98.62 0.01 0.83 0.49 5.45 1.69
14G-ii Myristic

6M
i 01% 98.34 0.01 0.99 0.53 5.59 1.82
14G-iii Molsture 99.01 0.01 0.85 0.51 5.64 1.95
100%

[0417]
forth in

The results of stability testing of Example 14G —i - iii at 40 °C are set

Table 180 below.
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[0395] In Exanple 14B, a dronabinol control

formul ati on was prepared in accordance with Exanple 1,
waigioageHesane oil sourced from Croda. The dr onedi/msto05/044375

formul ati on was then used to fill hard gelatin

capsul es in accordance wi th Exanple 2. The formul ation

within the capsul es was idPled®ly tested, then tested

at 25 0C for 3 and 6 nonths; 40 OC for 1, 2, 3 and 6

Lecitﬁﬁ%‘&fé and at 55/ 0C for 1 and 2 weeks. [0396] TaImpurities
iesul'ts of Boteawi| it §BRest|i ng°BF ExaRPpllEC14B at 25 pClnerease
are set fortiinl Table 184 hefow Tabl® 164 Tot%| %
Lrpurities—Control—Pot-engy—CBB-CBN-B8—FHC25—C
14 -1'Gryéerin a0 0/ 40 7 p
odpCrease % Y8009 % +% F¥rio 100080| 0. 03 @647 0. 8376| 53
128 sits 9148 1101 0- 62 0-61 1P-51 6,98 6 MONths
Zero | 28.85 1.11 019940p. 59 1%064 g. 1047 0.56 3.77
igOGOZ“ Moisture 100.00 0.09 0.46 0.54 3.69
(1)42(;’/;‘ Glycerin 95.91 0.07 0.80 0.51 547 1.71
1M ;jg'(‘)‘ll\’l%y““‘c 96.58 0.04 0.79 0.53 5.80 2.03
}gOG/;” Moisture 96.38 0.02 0.79 0.52 5.38 1.69
(1)42(3/;‘ Glycerin 99.79 0.02 1.12 0.53 6.39 2.63
2M ;jg'(‘)‘f”%y“m 98.30 0.01 1.07 0.52 6.43 2.66
}gOG/'“ Moisture 98.42 0.02 1.10 0.48 6.57 2.88
(1)42?/;‘ Glycerin 97.27 0.01 1.63 0.54 7.63 3.87
3M iji(g'(‘)‘llv[%y“m 96.59 0.01 1.48 0.56 7775 3.98
ig(?/‘“ Moisture 96.72 0.01 1.43 0.53 8.06 437
(1)42(3/;1 Glycerin 93.62 0.01 2.55 0.50 9.52 576
6 M ;:‘ig'(‘)‘llv[%y”“‘c 93.81 0.02 2.41 0.52 9.76 5.99
}ggzﬁM"i““re 94.06 0.01 2.56 0.51 10.08 6.39

[0418] The results of stability testing of Example 14G —i - iii at 55 °C are set
forth in Table 181 below.
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[0397] The results of stability testing of Exanple 14B
at 40 0OC are set forth in Table 165 bel ow. Table 165

waedoalosdinpuriti es Control

Pot ency CBD CBN D8- TPI/4SIM5/044375
I ncrease % % % % % +% Zero 100.00 0.03 0.77 0.81 5.53

1 Month 87.89 1.22 0.67 0
0.98 0.84 0.61 12.49 6.96

i f

01 6.48 2 Months 90. 94
lhs 87.61 0.95 1.00
0.62 13.45 7.92 6 Months 86.92 0.61 1.25 0.49 14.63

Lec1%1rggqs{60398] The nesults of stabilijty testipg ofTotal Impurities
Bxeqrpl e 14BPHv0 0CBBre set CBMrt |I?§T1"§bl e 166 bel|ovincrease
Table-166 Tnt{é! ] wpln/ci tels % Yo +%
(1)42(;,‘ Glycerin 100.00 0.09 0.46 0.56 3.76
Zero ;;‘g'(‘)‘ll‘f/zr‘“‘c 100.00 0.10 0.47 0.56 3.77
oo i Moisture 100.00 0.09 0.46 0.54 3.6
(1)“2(‘,}/:)‘ Glycerin 98.10 0.04 0.97 0.57 5.36 1.60
W ifﬁ'élff/f re 97.69 0.02 0.89 0.60 5.25 1.48
13k i Moisture 99.09 0.02 0.78 0.72 4.86 117
3451 Glycerin 96.94 0.01 1.57 0.55 6.73 2.97
2w ;:S'(l)'lM%y”S“c 97.68 0.01 141 0.55 6.68 2.91
146 Moisture 98.85 0.02 117 0.55 5.98 229

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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Contr ol

+% Zero 100.00 0.03 0.77 0.81 5.53 1 Week 81.35 0. 26

Pot ency CBD CBN D8- THC 55 C I ncrease % % % % %

wW@209/063168 21. 10 15.57 2 Weeks 65.26 3.41 1. 31rOr/682005/044375
Solution in

29.70 24. 17Exanpl e 14C. Control Dronabi nol
Sesane O | Sourced from D pasa &0399]
a dronabi nol control formieRle1§

I n Exanpl e 14C,
was prepared in

accordance with Exanple 1, using sesane oil sourced
'Frnmr\innc-n Theo AdAvr anabt Al farvrall aF o~ o
.l .I T o I IIIC Ul UIICUJI I U1 T UI oy at 1 UTtl Vlva ! al ieS
Lecithip 82% | hclrgteggl ati pggapqul esn N acepigance with Tnoroase
B&npl e 2. fornul atijon within the capsul e was  +u%
|n|t|allytested thentested at 25 0Cfor 3 and 6
14roirtihsin  4( Og) E and § 45bnt hs d at 55.,9C
0.0 0 ; 935
02%r 1 and 5 [04081 The res Jltq 0 tability
Zero 1‘tHe‘SWrﬁ‘§f of Emr(ml e 14G@t| 25 0Gsale setodgdrth i n4Tabl e
A7 el owFabler167
14H-1i1 Moisture
L00% 100.00 0.01 0.47 0.57 3.37
14H-i Glycerin
0% 99.26 0.02 0.67 0.55 4.99 1.47
14H-ii Myristic
3M . : .
acid 0.1% 97.69 0.01 0.68 0.56 5.24 1.81
145L-4ii Moisture 99.34 0.01 0.65 0.59 526 1.89
100%
14H-i Glycerin
0.2% 96.02 0.05 0.81 0.60 6.90 3.38
6M | l4H-i Myristic 96.04 0.02 0.86 0.62 6.15 2.72
acid 0.1%
Lo Moisture 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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Total Inpurities Control Potency CBD CBN D8- THC 25 0C
I ncrease % % % % % +% Zero 100.00 0.02 0.44 0.55 3.99
W@ 20db063189 99. 70 0.12 0.61 0.56 6.46 2.47 6 MonpdBEUSHN0EA44375
0.23 0.80 0.52 8.20 4.21 [0401] The results of
stability testing of Exanple 14C at 40 OC are set

forth in Table 168 bel ow. 4t 83168 Tot al I mpurities
Control Potency CBD CBN D8- THC 40 OC I ncrease % % % %
9% +9%.7Zero [100.00|0.02 0.44 0.55 3.199 Total Impurities
Lec“ﬁ‘(‘)“of:‘%% Potency CBD CBN D8-THC Tnorease
% % % % % +%
14H-i Glycerin
020 100.00 0.05 0.47 0.56 3.52
14H-ii Myristic
zZ
ero | A v 100.00 0.02 0.47 0.58 3.43
14H-iii Moisture 100.00 0.01 0.47 0.57 3.37
100%
14H-i Glycerin
0208 93.05 0.12 0.82 0.55 6.41 2.89
1M | 148 Myristic 93.65 0.03 0.79 0.59 5.80 237
acid 0.1%
{4H"” Moisture 80.84 0.05 1.30 0.59 8.58 521
00%
14H-i Glycerin "
020 94.03 0.02 132 0.55 9.04 5.52
14H-ii Myristic
2M
e 95.18 0.03 1.43 0.55 0.13 5.70
14H-ifi Moisture 92.78 0.06 1.62 0.55 10.00 6.63
100%
14H-i Glycerin
0208 93.16 0.01 1.69 0.60 10.45 6.93
gmM | 14H-i Myristic 90.68 0.02 1.82 0.58 10.16 6.73
acid 0.1%
}g‘oj‘/‘" Moisture 91.73 0.01 1.96 0.61 10.67 7.30
14H-i Glycerin $8.53 0.01 2.81 0.56 12.62 9.10
0.2%
6M | 14E-ii Myristic 88.78 0.03 2.89 0.56 12.34 8.91
acid 0.1%
}3};{;‘“ Moisture 88.61 0.02 3.08 0.55 12.90 9.53
0
[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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1 Month 95.26 0.19 0.70 0.52 6.70 2.71 2 Months 97. 65
0.30 0.93 0.53 9.63 5.64 3 Months 95.26 0.34 1.18 0.54
WA 20068631049 6 Months 91.99 0.03 1.69 0.51 12. S5ECT/US2005/044375
8.52[ 0402] The results of st abi lity testing of Exanple

14C at 55 0C are set fort

Tabl e 169 bel ow. Tabl e

169 Total Inpurities Contr bl 4ency CBD CBN D8- THC
Increase 55 0C % % % % % +% Zero 100. 00 0.02 0.44 0.55

Lecﬁm%)lSJ‘V\éek 96. 16 ]0.05 0.7/ 0.58 7.]13 3. 14 P _\V\e@ksl lnpurities
2202 0.12 Yooy . 55BP1. 12 7 11?3 ExanptBIC14D: Contrql [Inerease
W nnnhl nod Qn'ﬁ)llt lohn |/9'1 Qosanr‘e e Soug/&ed r Qnr'ﬁ”A“ri dt a +%
lrIQIAé}] eri f E'\anl € 14D, & rorabtrgl—econtro
ober ‘fa i agn We0pr epar 86F i n 0.47 0.56 3.52
Zero | 14Tl Myristic 100.00 0.02 0.47 0.58 3.43
i Moisture 100.00 0.01 0.47 0.57 3.37
(1)4;1/;‘ Glycerin 90.92 0.04 2.11 0.65 8.95 5.43
bW ;gilj-(l)llM%ynStlc 88.54 0.04 1.81 0.63 8.22 479
o i Moisture 87.62 0.06 233 0.64 9.64 627
(1)‘;1;1/;‘ Glycerin 88.34 0.01 3.63 0.61 12.60 9.08
2w ;:ilj'(’)lll\d%y”sm 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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accordance with Exanpl e 14A, using sesane oil sourced
fromArista. The dronabi nol fornulation was then used

W0 eoobiobitoanber gl ass vials. The fornul ati on w p@ii/nS100®044375
vials was initially tested, thentested at 25 0C for 3
and 6 nonths; 40 OC for 1, 3 and 6 nonths and at 55
OC for 1 and 2 weeks. [04@2ijier]f§ results of stability
testing of Exanple 14D at 25 0OC are set forth in Table

170 below. Table 170 Total Inpurities Control Potency

Leci®BR26BN DB- THC 25 C |ncrease % % % % % +06 Zero TQderfm;ﬁes
Q585 0.44 (074408 G Mont hs“0Xy O CO,J'Y 1. 54,0.77 "
0524791671 6 Wonths—71—21+—1—"295162 0562729
lqug,émh 0405} Theresurts of stapi ity testyng of
okwanpl e 14D a%%0 oC at¥ |set fHA¥H in 2 3.73
141-ii Myristic

Zero acid 0.1% 100.00 0.07 0.44 0.55 3.66
141 Moisture
100% 100.00 0.09 0.43 0.54 3.66
141-1 Glycerin
0.2% 100.44 0.01 0.68 0.52 5.38 1.65
141-ii Myristic

3M
20id 0.19 101.36 0.01 0.71 0.50 5.16 1.50
141-iii Moisture
100% 100.05 0.02 0.68 0.51 5.16 1.50
141-i Glycerin s
0.2% 99.55 0.08 0.74 0.49 5.95 2.22
141-ii Myristic

6M | 01% 99.58 0.04 0.84 0.57 6.26 2.60
14L-iii Moisture 97.88 0.04 0.78 0.49 5.76 2.10
100%

[0425] The results of stability testing of Example 141 —i - iii at 40 °C are set
forth in Table 186 below.
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Tabl e 171 bel ow. Table 171 Total Inpurities Control

Pot ency CBD CBN D8- THC 40 OC I ncrease % % % % % +%
wQ@e006/04109 00 0. 05 0.44 0.60 4.08 1 Month 90. 04rPAT/RS2005/044375

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 [0406] The

results of stability testiTuploigeExanpl e 14D at 55 0C

are set forth in Table 172 bel ow. Table 172 Tot al

lnmuri 1 ne Contral
OUTITL

LA i Total Impurities
- N
ecithin 8:25% Potency CBD CBN D8-THC Tncrease
% % % % % +%
141-i Glycerin
0.2% 100.00 0.07 0.45 0.52 3.73
141-ii Myristic
Z . .
ero acid 0.1% 100.00 0.07 0.44 0.55 3.66
141-iii Moisture
100% 100.00 0.09 0.43 0.54 3.66
141-i Glycerin
0.2% 96.96 0.03 0.73 0.52 5.11 1.38
141-ii Myristic
1M
acid 0.1% 96.62 0.03 0.74 0.51 5.04 1.38
14L-iii Moisture 96.07 0.04 0.77 0.50 5.38 1.72
100%
14I-i Glycerin
0.2% 99.17 0.01 0.98 0.50 6.07 2.34
141-ii Myristic
2M 2.
acid 0.1% 99.64 0.02 1.04 0.49 6.36 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 4,21
141-ii Myristic
3iM .
acid 0.1% 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
0.2% 93.05 0.02 2.43 0.49 10.83 7.10
141-ii Myristic
6M . .
acid 0.1% 94.10 0.01 2.81 0.52 10.92 7.26
14L-iii Moisture 92.47 0.01 2.64 0,51 1136 7.70
100%

[0426]  The results of stability testing of Example 141 —i - iii at 55 °C are set
forth in Table 187 below.

168




Pot ency CBD CBN D8- THC 55 OC I ncrease % % % % % +%

Zero 100.00 0.05 0.44 0.60 4.08 1 Wek 88.90 0.19 0.61
WO 285/0831092 10. 64 2 Weks 71.45 2.67 1.54 0. 60PCTUH05/044375

23. 03 Exanpl e 14E: Control Dronabi nol Solution in

Sesane O Sourced fromCr 407] In Exanple 14E, a

dr onabi nol control formul at? ‘h s prepared in

accordance with Exanpl e 14B, using sesane oil sourced

Lec1thrn%%‘f‘:r odal The dronabino] formulation was|therfoudeprities
nb&rtengl ass GBPal s| TREN f o mH8atH%n| wi t hi n t helnorease
.0 Y % a/ % 2t%
_—_\A_aJ_s_\Aas__nm_a!!\,/ tbsted,—tRentlestelatl 25 0C for 3™
anhl 6 nmnt o /|ﬂ N fnr 1 ) 2 and 6 nmnthe Aand At | g
yE:Jerllnlh.llll. Iy A\ AN v A | .. L, J (R AY] U IIUIIL PIQ ATTO A JJ
iy x; an d IQOGﬁE=eks. ponp8] THeSnesul t 8557 stabiBijty
4B =g Of ffe I4E at[ 25 0C arfe set _forth in _rabte
Zero | Ad@sbel ow. TaBP 0173 Tof4l | I mpur%®iles  *% 366
{gf)o‘/“ Moisture 100.00 0.09 0.43 0.54 3.66
(1)421;/1 Glycerin 95.12 0.01 0.93 0.56 5.88 2.15
1w ;;I(]IBI\IAOZ,”SUC 99.31 0.01 0.94 0.58 170 536
{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 ;;Ié‘;)l\l’l%“sm 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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Contr ol

Pot ency CBD CBN D8-THC 25 C I ncrease % % % % %
+% Zero 100.00 0.03 0.77 0.81 5.53 3 Months 85.10 2.07

w@2006/063168 18.41 12.88 6 Months 69. 68 3. 38 1. 1BCDUSI05/044375

30.45 24.92 [0409] The results of stability testing of
Exanpl e 14E at 40 OCare set forth in Table 174 bel ow.
Tabl e 174 Tot al
D8- THC I ncrease 40 0C % % % % % +% Zero 100. 00 0. 03

Irrpuritie§

ablrdSB o

Pot ency CBD CBN

N_77 N O1
V. 17 U. OL1

| i o }
J.

IO Total Impurities
g o
LCCItE;HO%ZS % Potency CBD CBN D8-THC Increase
% % % % % +%
14J-i Glycerin
0.2% 100.00 0.09 0.46 0.56 3.76
. 14J-ii Myristic
Z
0| acid 0.1% 100.00 0.10 047 0.56 3.77
14J-iii Moisture
100% 100.00 0.09 0.46 0.54 3.69
14J-i Glycerin
0.2% 101.25 0.03 0.77 0.52 4.86 1.10
14J-ii Myristic
3M
acid 0.1% 100.59 0.02 0.83 0.53 5.02 1.25
147-iii Moisture
100% 101.32 0.03 0.80 0.54 5.01 1.32
14J-i Glycerin "
0.2% 98.50 0.02 0.98 0.54 5.85 2.09
14J-ii Myristic
6M
acid 0.1% 98.45 0.02 1.08 0.54 6.09 2.32
o, Moisture 99.38 0.02 098 055 5.90 221

[0429]

forth in Table 189 below.

The results of stability testing of Example 14J —i - iii at 40 °C are set
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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
wQ2@98/063186 36. 06 30.53 6 Months 23.92 2. 88 7. 0BCDUB05/044375

65.24 59.71 [0410] The results of stability testing of

Exanpl e 14E at 55 OCare set forth in Table 175 bel ow.

Tabl e 175 Total Inpuritiestabikd?ol Potency CBD , CBN

D8- THC 55 C Increase % % % % % +% Zero 100. 00 0. 03

Leci fn7Z5° .81 75.53 IWek 81.3b 0.26 0,69 0.58 21. 100tdl5mmrities
£eks 65. P@end. 41 ICBD. 31| 0. 68N 29 7@8IHC1 7Exanpl e 14 HBncrease
ntrol Dxlongminol S¥ utilon i% Sesame” | Sourfed from”
Dipasa [0411] | n Exanple 14k —a dronabinel—control
é‘g‘;ﬁpﬂﬁ”éti on wasopreparee jn 046 0.56 376
. (1]
14J-ii Myristic
Z . . 4 0.56 3.77
€ro acid 0.1% 100.00 0.10 0.47
14J-iii Moisture
100% 100.00 0.09 0.46 0.54 3.69
14J-1 Glycerin
. . 52 5.39 1.63
0.2% 96.17 0.04 0.89 0.5
14J-ii Myristic
M X R . 5.52 1.75
acid 0.1% 95.83 0.04 0.95 0.50
14J-1ii Moisture 96.93 0.03 0.92 0.54 5.15 1.46
100%
14J-i Glycerin 12 236
0.2% 99.06 0.01 1.24 0.53 6. .
14]J-ii Myristic
2M . . 55 6.35 2.58
acid 0.1% 97.53 0.02 1.29 0
14J-i1i Moisture
100% 98.42 0.02 1.25 0.57 6.11 242
14J-i Glycerin 4.02
0.2% 96.23 0.02 1.79 0.53 7.78 X
14J-ii Myristic
M ) : ) 8.24 447
3 acid 0.1% 96.52 0.02 2.00 0.53
14J-iii Moisture
100% 96.49 0.01 1.81 0.54 7.88 419
14J-i Glycerin 1 10.69
0.2% 90.81 0.10 3.54 0.59 445 )
14)-ii Myristic
6M . . . 13.89 10.12
acid 0.1% 90.37 0.01 4,12 0.54
14J-iii Moisture
100% 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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accordance wi th Exanple 14C, using sesane oil
formul ati on was then used

from D pasa. The dronabi nol

wo eoobiobitoanber gl ass vi al s.
vials was then tested at 25 0OC for
OC for 1, 2, 3 and 6 nonth
weeks. [0412] The results

Tebes

at 55 0C for
%Polllty testing of

sour ced

The fornul ati on w pti/OS1008044375
3 and 6 nont hs;
1 and 2

40

Exanpl e 14F at 25 0OC are set forth in Table 176 bel ow.

] 5 | Ig@urities
Lecg}gpgg%lm limpurities Pot ency | CBD &
D8- THC| IFa€tase B 94 % f%ﬂ}l% Zer®- 1O, 00 0. 02 (. 4Hpcrease
O. ':': 3-99 M¥at Hs—99° 25 _70%® 53 5 g%
1;@1.&1 15595 38—0—94—0-589-055-06104415 e
hesul t's ity t@$8ing of-Exanpl e 0BAF at 48760C
i fo n|Tabl e 17 rabl e 17
Zero l@t‘EM%I‘C 00 010 0.56
acid 0.1%
14J-iii Moisture
100% 100.00 0.09 0.54
(l)f‘z{;/(‘) Glycerin 98.10 0.04 0.57 1.60
14J-ii Myristic
1w
acid 0.1% 97.69 0.02 0.60 1.48
Jo0li Moisture 99.09 0.02 0.72 1.17
14J-i Glycerin
0.2% 96.94 0.01 0.55 2.97
14]J-ii Myristic
2
w a0id 0.1% 97.68 0.01 0.55 2.91
14J-iii Moisture
100% 98.85 0.02 0.55 2.29

Example 14K: Dronabinol Solution in Sesame Oil Sourced from Croda with

[0431]

Lecithin and Different Degradants Added

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]

forth in Table 191 below.
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The results of stability testing of Example 14K —i - iii at 25 °C are set




Tot al
I ncrease

I mpurities Control
% % % % % +% Zero 100.00 0.02 0.44 0.55 3.99

40 OC Potency CBD CBN D8- THC

wa 206/0631095. 74 0.23 0.81 0.51 7.12 3.13 2 Mont PST/952085/044375

0.38 1.15 0.52 10. 16 6.1 7 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 [0414] The results ofabeMi|ity testing of

Exanpl e 14F at 55 OC are set forth in Table 178
hal ow Tahl 179 Tt Al witi ne Controel Dot oanevy CRND
.U\,u A\ A A NN Ty vy =T O oAl T II’J T CICJ9 LAITTU U1 LA YA L) l\ruu ..es
Leci@BN2BB- THO Lncr edse &5 C Do %84 % Yo 196Zer o166~ 98 BB
@44 0.55 3.99 % % % % +%
14K-i Glycerin
0.2% 100.00 0.05 0.47 0.56 3.52
14K-~ii Myristic
Z
oo | 10.1% 100.00 0.02 0.47 0.58 3.43
14K-iii Moisture
100% 100.00 0.01 0.47 0.57 3.37
14K-i Glycerin
0.2% 99.01 0.03 0.69 0.60 4.87 135
14K-ii Myristic
3M i
acid 0.1% 99,05 0.03 0.74 0.57 4.88 1.45
14K-iii Moisture 99.78 0.03 0.72 0.57 4.83 1.46
100%
14K-i Glycerin
0.92% 96.79 0.03 0.95 0.60 6.47 2.95
14K-ii Myristic
6 M
a0id 0.1% 95.85 0.03 1.00 0.59 6.43 3.00
10y Moisture 98.03 0.03 0.92 0.58 6.17 2.80

[0433]
forth in Table 192 below.
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The results of stability testing of Example 14K —i - iii at 40 °C are set




1 Week 96.16 0.05 0.76 0.58 7.13 3.14 2 Weks 92.72

0.12 1.25 0.55 11.12 7.1 3 Exanpl e 14G Dronabi nol

w@ebdsam i n Sesane Q|

Exanpl e 14G i

dr onabi nol

prepared in accordance wi thaldgd¥|

e 14A

In

Sourced from Ari sta w PQT/US2005/044375
Lecithin and Different Degradants Added [0415]
formul ati ons were
usi ng sesane

oil sourced fromArista, with 8.25% 1 ecithin added.
Lec1Fo |,/a 141 al o contal hed 0. 2%|gl yceri n] f orTsul iapurities
i al sp Petemt di ne€BD. 1% mEBNst ijc RETRE and f or myl alncrease
14(‘ iii cantatned 100% noi st ute pr ppar"/@d in acordancet®
with Exanple 6. The dronabinol_fopnulations—were then
14 éfaly%ean . 7. .
f| | lo@eod gel aiom| capsud4g i n aecerdancessi|t h
IH{‘H'M%%C Fhe—fgrnmutattons—withiT—the bd%)::ui S "ere
Zero | Lmpigal |y {esfe®| then®02sted al4’25 0C 6 |3 and3®
1mein Masgre 40| O 1, 2, {2 and 6 nt hs at 55 R
1900 1 and \S\;Ag(i@ [OA‘P'(QJ The rp{ﬂl:l ts nf%rggi abili %%
t acti NnA n l:v:\rmle 14C ||| t ’)'—'\ ﬂ{" are Snt
ohot THTh Tabl @479 bel ows Tabl e g 0a17sThe resullis Lo
R hARE T Ty testing of Exanpte t at—4
IM 1 agare set forfh’li|n Tabl’& 180 be‘?fﬁw Tabl @5180 [ 0438] 2.14
levrosﬁrul t5 of gtjabi Ti{y, testing,af Exanple 14G 5] - 213
190% At B5 QCare dget
14K-i Glycerin
02% 97.03 0.01 1.24 0.60 7.25 3.73
14K-ii Myristic
2M
a0id 0.1% 95.80 0.02 1.36 0.61 7.19 3.76
14K-iii Moisture
100% 95.71 0.01 1.17 0.49 6.47 3.10
14K-i Glycerin
0.2%% 93.44 0.05 1.83 0.56 9.74 6.22
14K-ii Myristic
3IM )
20id 0.1% 92.41 0.03 2.08 0.57 9.61 6.18
14K-iii Moisture
100% 94.02 0.02 1.88 0.59 9.32 5.95
14K-i Glycerin ;
0.9% 85.96 0.03 3.93 0.58 15.24 11.72
14K-ii Myristic
6M
acid 0.1% 84.65 0.01 457 0.58 16.16 12.73
{gff;” 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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forth in Table 181 bel ow. Table 181 Exanpl e 14H:
Dronabi nol Solution in Sesane G| Sourced from Croda
wowvdaokh/okred t hi n and Di fferent Degradants Added POWLS300$/044375
Exanple 14Hi - iii, dronabinol fornulations were
repared in accordance wt | e 14B, using sesane
gi I |Osourced fromCroda, W &HE%%%% | ecithin added.
Formula 14H i al so contained 0.2% gl ycerin; formul a

Leckith bdo, @l s contaj ned 0. 1% nyristic aci d; gnd_f Gatarinparities

Isbei i1 con %i’fffé 1O@B)Qrm| t B preplf @Hcl N accor dancéncrease
Wit h E/\uupl e8> The dr"onalfl nnl ° f orlnl n °ion \Anr/h t h n %
| nnnnnn l o r da h
ILARtF%l kél} I | I Ilal u QCI aLI nl bap.otu ST —acecoraance—w Tt
(ﬁ)%an‘py e 2. Th@oﬁ(brnul atd%®ns wit Al t he c&dqul es &Y e
14RdiitNadktlcy teg g then t gt ed at 26 0C for (3 and 6
Zero | agonats: 400 0?-‘} 1, 2.%]and 6"Hont hs dird at_ 553'@)3C
W’?}IIWIS‘aﬁd 2 weeks! [042)(2)]1 The r@,@;uLts ofg.sgtlabi i gy,
lcolillg of Examle 14H j Hi+—at25-0C are-set
LR BlycdayTable 182 —betow Tabte—182 10421 —The—+esults
b, stabi ity 88 )i ng of00Exanpl e2l4H - i ®65iii at 340 0C 543
18K My@iktict ol T h abl e below, Tabl e 18304221 _The
1w .
aid8idet s of | st as%)lghl ity teéogl ng of YY@xanpl e "PAH - i 3 i i 479
%gﬁ,m%m@@ ane ek [forth g | Tabl e; 484 bel gy Tabl e § 6.27
(1)42% Glycerin 88.34 0.01 3.63 0.61 12.60 9.08
2w ;jilg'(i)ilM%yriSﬁC 89.17 0.02 2.82 0.61 10.56 7.13
i Moisture 79.64 0.06 5.89 0.69 18.07 14.70

Example 14L: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

Lecithin and Different Degradants Added

[0435] 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] The results of stability testing of Example 14L —i - iii at 25 °C are set
forth in Table 194 below.
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Exanpl e 141:

fromD pasa with Lecithin and Different
In Exanpl e 141 -i

we\dahe 631091 23]

Dr onabi nol

Solution in Sesane Q|
Degr adant s
dr onabi nPCT/US2005/044375

Sour ced

formul ati ons were prepared in accordance with Exanple

14C, using sesane oil

l ecithin added. Fornul a 14TabledP4o cont ai ned 0. 2%

sourced fromCroda, with 8.25%

glycerin; formula 14l-ii also contalned01%rryr|stic
Leccu..i d,ﬁf/and f-or-r-a—1434=iii ﬁOiﬂlt at nl —100%at-Stur ‘falIm Trities
friepzed i n Reryrdangspw th Bganplle fs.ribe rdronabrnory, o
fOrtul ati ons werel then used tae fill hasd gel atien +%
capsules in accordance wth Exanple 2. The
i Giudeeit | ons Whti N the capsul e, Mere | ilal l'y
4%st ed, _then ‘qur ed at 22 QC fot?4 and (rSHStZ nt hs: “40 oc
Zero | I ‘F‘II‘@’“S“FQ, 3 amola(ﬁ mont !’Iﬁ)7cln9 at O_E;SI 0C farss] and 266
NAD AL T ool +t o il ot A If\l t octlina nf
_(ia E\J"I‘ _"I‘J TT1TC] I COUI | e ) UT S TUDTTT y CCOUT II?J A\ A |
ewanoras 141 -10p00] i i] #0925 0C @fd set farilh in T6bl e
185 bel ow. Tabl e 185 [0425] The results of stability
les6lyevgn of | Ex e 141 |- i t 40 re set ,forth
(ll;{ﬁ’ Tabhle 186 %g?} oM. T;Ihlopo3 86 rnéﬁ%Sa] Thpqrsgcul ts gg()o 113
3IM iy 1 estoi.pg of Bvaapl e 14 i at 5546 @re
—;Ef??g %élyl i ITO?ag?e 187 bethow. Ta%?z- 187 :dslgr e 11?}% 2
1 IVIO1 -
ieonabi nol | So1%7% jon i n “S@same O1° [Sour cf4f|r om APPSSEt a 142
W th
(1)%21;/-01 Glycerin 100.52 0.04 0.80 0.51 6.40 2.67
14L-ii Myristic
6M | 1010 100.33 0.05 L11 0.53 6.51 2.85
10Goa Moisture 97.76 0.04 1.03 0.54 6.5 2.89

[0437]

forth in Table 195 below.
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The results of stability testing of Example 14L —i - iii at 40 °C are set




Lecithin and D fferent Degradants Added [0427] In

Exanple 14J-i - iii, dronabinol fornulations were
w@e@pAasHm i N accordance with Exanple 14G i -iiPCT/US2005/044375

respectively. The dronabi nol fornulations were then

used to fill anber glass vials. The formul ati ons

wthin the vials were |n|t|aPlF9§ested then tested at
25 0C for 3 and 6 nonths; 40 OC for 1, 2, 3 and 6

Lecqpmggg and | at 55 0OC for 1|and 2 weleks. [04248] Tindl Impurities
ts of S&OQEWthC]@%StI ng @GN Exjanp$-&HA84J - i - i]i Increase
nt 7'—'\ 0Care sé&t florth”®in Tabl & 188 belBw Tabl e %488 +%
[f‘/'g}IQ1 The results-of—stahility-testingof Exarnple
DM i meod0 OCarardet fooad) in Tabbd 189 373
lqgluwmltgw ¢ 189 110430]The tesul tsrof —stabitity
Zero | r@shiving of Ex‘zQPl‘ﬁﬂ e 14J %07j - P4t 55 dBArle set 3fofth
upiiMabire 190 pelow. Tabl £,190 Exgppl e 14§54 onabk po
1909 ution im Sesane Ol Sou ith )
'M'Gr"'“ ahd-bi-ff-erent—Pegr adant-s-Added{043H—n
U%s'l PIe” 14K-i 9843 i, drowsgbinol 0830’;Tml atdférs wer 16 1.64
R BRANEE T accordance witrh :xan%ue AT T
IM 1 caspact i velly. %5He drond®*nol fof#ul ati orfS2dere t figh 1.67
Ysgidotstigre f 1 1 | r gla Vi al s. e for ations
7 0 2 534 1.68
W% hin thelvials mere : : : '
14L-i Glycerin
099 98.90 0.01 1.13 0.52 6.90 3.17
14L-ii Myristic
2M
aid 0.19% 98.75 0.01 1.46 0.54 6.63 2.97
14L-iii Moisture
Lo 97.06 0.03 1.38 0.52 6.59 2.93
14L-i Glycerin
099% 95.90 0.04 1.73 0.52 9.01 5.28
14L-ii Myristic
3IM
aoid 0.19% 96.62 0.02 2.31 0.52 8.76 5.10
141~iii Moisture
1007 95.46 0.02 2.15 0.52 8.71 5.05
14L-i Glycerin
0.99% 89.33 0.08 3.90 0.51 16.39 12.66
14L-ii Myristic
6M
aoid 0.19% 89.58 0.01 4.93 0.53 15.02 11.36
ouoti Moisture 88.35 0.06 4.60 0.58 17.13 13.47
(]

[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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initially tested,
40 C for

nmont hs;

wa 2anadeAoneeks.
of Exanple 14K - i -
Tabl e 191 bel ow. Tabl e 191 [ 0433
stability testing of Exanp

then tested at 25 0OC for
1, 2, 3 and 6 nonths and at 55 0OC for
[0432] The results of stabilitRCT/ES10051Q44375

3 and 6

at 25 0Care set forth in

Pplerlfe .

The results of

at 40 OCare
set forth in Table 192 bel ow Table 192 [0434] The

I esul
Lem{éhgn%;é

5S of
0Car

annrpl e 14

st abi |
e Pgety f
Pr onabi bl

ity test

ortdBD n
Q

ng of Ex
TabF&N 193

bl ut¥on i

anpl e 14
B8gN T

K -

i Total linpurities

abl e 193
Ol »Soyr

Increase

cedt®

from Db

a—w-t-h

laecithin
=eC

and Diff

nt c
£=J

Zero

T Dag

0.2%

L AL L

5] 1bapoExanpl €0l

AL-i -045i

i, dréna

gr-adan
DI 3.73

arda
AT
nol

A% T 7O
ackdid.rob -111

IS~ WET §
R:R

prepare
ecti veld’

—1m—actT

The 81

rdance
abi nol®%

bpnul at4q

t—Examnpt

14181 Boifnlen
190%r mul atio

US&6h do Q.
s W thj

per gl ass

vialgs,

als were initial

he 54

Y, test eg

than t act a
A <

at
AT

25
=

and. 6.-n

o]
P Tu O T

ocC_f

or
JT

1w

14] A
o2y 3

nmofi 1A g

55 0C &9r

-4 A A " |

week s3.88

2.15

I RGdsnd (e
acid.1% 111

at

resutt

P3locare 84t

e
f ort B9

sting of
Tabl 8%

Vit

5.36

1h el Bvisttabl
100%

e 194,

0.84

0.57

5.02

1.36

14L-i Glycerin
0.2%

95.55

1.85

0.51

8.15

4.42

14L-ii Myristic
acid 0.1%

98.94 0.02

1.58

0.54

6.82

3.16

14L-iii Moisture

100%

96.48 0.02

1.30

0.55

6.34

2.68

[0439]

As seen from the results above, a significant improvement in the

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

Dronabinol Formulation Stability

[0440]

monoethanolamine shown in the above examplés, specifically 12A-K, further

In view of the stabilizing property of free bases meglumine and

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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[0437] The results of stability testing of Exanple 14L
-1 - 111 at 40 0C are set forth in Table 195

whedoeme3iabl e 195 [ 0438] The results of stabiliPgr/US2005/044375

testing of Exanple 14L - i - iii at 55 0C are set

forth in Table 196 bet-ow. Tabl e. 196 [ 0439] As seen from

the resul tExagglg,I5A: Control Dronal : i} he

stability of dr onabl noboﬁﬁgmbﬁtA,qgg was observed when

lecithin is added. The a@bove results indicate that

lecithin inparts stability to dronabinol by preventing

degipadt | Ofh EAHIRES DY d?aﬁ%lﬁaeeﬁ@oﬁmlﬁen gJay 68barBd in

moi sture and nyristic¢ acid. Extended Stability

Re safcprslancefwithidixapipleBa y&ing %@nw srairegd drom An%m olteni ne

on @oﬁ%ﬂ%ﬂl Mnuﬁﬂf)wgﬁbl?ﬁ]se?{oaﬂl hérggellagﬁl é%]swlllesnin Ub&oWa gée
tabiTizing property of free bdses um ne an

rmnweh Fawmopladi ke @hmmhtwmwttfhethab;emleemmlmély tested, then

spe I [ [ r s

eva ste(il gtajtS &fl Zifan}éﬁ m?nt&xp % étfcﬁrgl g%d%r%fo ﬁggﬁhg "ﬁ‘g:g?gs Cfor

W t hatdizweekdi ti on of degr adants such as glycerin,

noi sture and nyristic acid to dronabinol fornulations

stored at different tenperature conditions for an

ext @agrd pEhé esulifof tthbitityHuinpbfEdindple (3AbA51°C are set forth in

DroFg)tfe P9Q;be oI ution in Sesane G| Sourced fromArista

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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wasioageHesane oi l

[0441] In Exanpl e 15A, a dronabinol control

formul ati on was prepared in accordance with Exanple 1,
sourced from Arista. The dr opabURIN5G/044375
fornmul ati on was then used to fill hard gelatin

capsul es in accordance with Exanple 2. The fornul ation
wWithin the capsules was initially tested, then tested

at 25 0C for 3 and 6 nont hEabld®OC for 1, 2, 3 and 6
nonths and at 55 OC for 1 and 2 weeks. [0442] The

reSU| ts of stabrtity testing of anpi e I5A al 2l Bburites

‘i%rl‘ng set {1 orffnci N |Tabted 197 bebow. Talb)sLEHdQ Tot al Increase
urities Contral Poktency CB® CBN D8-AHC 25 06 +%

ncrease % % % % % +% Zero 100.00 0O 05 0.44 0.60 4.08

Zero '4 Mont hs!94 580.89 66 0 59@5(}) Rﬁ 1%44d3 6_9%-68 [ Mhnt h$08 |
93. 26 072 0.98-0.53 1 33
1 Month | | 94.87 | ‘078'1“ 0.80 | 0.51 | 10.31 | 6.23
2Months | | 94.16 | 0.59 | 1.09 | 0.55 | 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 | 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]

accordance with Example 1, using sesame oil sourced from Croda. The

In Example 15B, a dronabinol control formulation was prepared in

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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[0443] The results of stability testing of Exanple 15A
at 40 OC are set forth in Table 198 bel ow. Tabl e 198

wa edoalosdinpuri ti es Control

Pot ency CBD CBN D8- TPCI/US2005/044375

I ncrease 40 0C % % % % % +% Zero 100.00 0.05 0.44 0.60
4.08 1 Month 94.87 0.76 0.

94.16 0.59 1.09 0.55 11.28"'%

Pblggte

10.31 6.23 2 Months
Mont hs 94. 61 0.57
1.31 0.56 12.25 8.17 6 Months 89.15 0.06 1.90 0.57

4 10./56 [0444] The results of stability tesTighippadties
Contro
txanpl e 15A°KpY55 0CTP e set @drth i R&-THBI € 199 bel pwincrease
Table 199 Total lapurfties Codtroll Pot@ncy lCBDYCBN +%
NQ_TILI~ CE NC | naroanco
Zero O 1T ITYMOGR0 PO 0.03 | 0.77 | 0.81 | 553 |
3 Months | | 91.48 | 1.01 | 0.62 | 0.61 | 12.51 | 6.98
6 Months | | 88.95 | 1.11 | 0.75 | 0.59 | 13.64 | 8.11
[0447] The results of stability testing of Example 15B at 40 °C are set forth in
Table 201 below.
Table 201
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 | 1.25 | 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
Control Total Impurities
55°C 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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% % % % % +% Zero 100.00 0.05 0.44 0.60 4.08 1 Wek
88.90 0.19 0.61 0.55 14.72 10.64 2 \Weks 71.45 2.67
wa264/0631690 27.11 23. 03 Exanpl e 15B: Control
Solution in Sesane Q|

Exanpl e 158, a dronabl nol
prepar ed il ntigly
sour ced from Crodasou'l;{;gdﬂg,grm Mi\ol

oi |

then used to fill

V\BSQ

40 0OC for

0'4@9]t | al yyahfpRd ?ﬁ}‘

hard gelTatin capsul es i n accordance
with Exanple 2. The fopnul ation within the capsules

Sourced from Croda [ 0445]
control

atd%Qbﬁ@%B

f]orrrul atlon s

In

forrrul atlon was

£fb1 oAt wa 'bregar@tPQ 6

nmont hs and at

for acymainnpezwﬁyeF@%mple[ 0448 schhme eibsayraed fiom Bipass. |They

! e StbRtbidd

200

B

%o fith

mpur

B BB eorbl ePol e

CBDNGBE]xmpIE'BICThmmmeon 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.

Dr pOEDS2005/044375

[0450] The results of stability testing of Example 15C at 25 °C are set forth in
Table 203 below.
Table 203
Total Impurities
Czc;nzré)l 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 | 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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25 0C % % % % % +% Zero 100.00 0.03 0.77 0.8 1 5.53 3
Months 91.48 1.01 0.62 0.61 12.51 6.98 6 Months 88. 95
wa 2d6h60¥5 0.59 13.64 8.1 1 [0447] The resul t BCDUS2005/044375
stability testing of Exanple 15B at 40 OC are set

forth in Table 201 bel ow. Table 201 Tot al

Contr ol

[ mpurities

Pot ency CBD CBN D8T#e20hcrease 40 0C % % % %
% +% Zero 100.00 0.03 0.77 0.8 1 5.53 1 Month 87.89

ClﬁtrZE 0.67 0.53 120 01 6.4872 Months[ 90. 94 0.]98 Ot impurities
Bopl 12.49 Bie@f 3 Mo@hs §7. BNO. 95 DS-0BCO.[62 13. 45 Increase
7 92 % % % % % +%

Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
1 Month | | 95.26 | 0.19 | 0.70 | 0.52 | 6.70 | 271
2 Months | | 97.65 | 0.30 | 0.93 | 0.53 | 9.63 | 5.64
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
o Potency CBD CBN D8-THC Increase
55°C % % % % % 1%
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]
Table 206 below.

The results of stability testing of Example 15D at 25 °C are set forth in
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6 Months 86.92 0.61 1.25 |

0.49 14.63 9.10 [0448] The

results of stability testing of Exanple 15B at 55 0OC
wae@emeilod orth in Table 202 bel ow. Tabl e 202 TeCBEIUS2005/044375

I mpurities Control

Pot ency CBD 55 0C CBN D8- THC

I ncrease % % % % % +% Zero 100.00 0.03 0.77 0.81 5.53
| Week 81.35 0.26 0.69 0.5Jable20§0 15 57 2 \Weeks 65. 26

3.41 1.31 0.66 29.

70 24. 17Exanpl e 15C; Control

%%pabl ngl Solutipn in Sedane O [Sourced flr om DhddBSarities

49] In Besnpl el 15EBDa dr ort@bi no| E&fAtE ol Increase
formul atilon whs p pnnﬁ’pd in m’/?*nrd nce”wi t Exdhpl el 1, +%
Zoo 579 2992 Gty POUr oo o Dhpppe- Therd onabipo

o CHCTTTI O3S O 11 Taru o
3 MonthsC APSUTES T M aggey plance wtihExapp) g2 Wﬁ || orrlad o571
wihnin t ecapswes was 1 nitiat y[eS[eCI rtnem testea
6 Monthsal| 25 OC[Tor Jrand 6 noshs; 4018 Tor TIpsed, 3 amob p 23.21

nmont hs and at 55 C for

[0455]  The results of stability testing of Example 15D at 40 °C are set forth in
Table 207 below.
Table 207
a%“ffé” Pot;:wy Cl];)D C(];)N DS-;;HC :)tal Impurﬁaxs-oe/?se
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
Csosnzrco 1 Potency CBD CBN D8-THC T Impuritrizfease
% % % % % +%
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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woedonw31dabl e 203 Tot al

1 and 2 weeks.

of Exanple 15C at 25 OC are set forth in Table 203

| mpurities Control

CBN D8- THC | ncrease 25 0C % % % % % +% Zero 100. 00
00204405531993I\/br}th39970012061056646

2.47 6 M \
The results of stabili tgy,td
OC are set forth in Ta
I mpurities Control

[0457]

g%gl_l g%g%d

Pot ency CBD CBN D8- THC
In Example 15E, a dronabinol control formulation was prepared in

Exanpl e 15C at 40
abl e 204 Tot al

accordance with Example 15B, using sesame oil sourced from Croda. The

[0450] The results of stability testing

Pot POT/YSIOBE044375

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.

[0458] The results of stability testing of Example 15E at 25 °C are set forth in
Table 209 below. B
Table 209
Control Total Impurities
25 °C Potency CBD CBN D8-THC Increase
% % % % % +%
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
Total Impurities
(i%nzrgl 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
[0460] The results of stability testing of Example 15E at 55 °C are set forth in

Table 211 below.
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40 0C Increase % % % % % +% Zero 100.00 0.02 0.44 0.55
0.19 0.70 0.52 6.70 2.71 2 Months
wWQ@7006H6080 0.93 0.53 9.63 5.64 3 Months 95. 26POT/B82005/044375
1.18 0.54 11.18 7.19 6 Months 91.99 0.03 1.69 0.51
12.51 o.
Exanpl e 15C at 55 0C are set forth in Table 205 bel ow
Pot ency CBD CBN

D8- THC 55 C I ncrease % % % % % +% Zero 100. 00 0. 02

3.99 1 Month 95.26 |

Tabl e 205 Tot al

| mpuriti esTadaatZibl

[0452] The results of stability testing of

C(zﬁtﬁ)ﬁ o] ~1§0705 0776 058 7 13 Bt fhapurities
55 °C 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
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
Conirol 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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2 Weeks 92.72 0.12 1.25 0.55 11.12 7.13 Exanple 15D,
Control Dronabinol Solution in Sesane G| Sourced from
w@risnes1p9453] I n Exanpl e 15D, a dronabi nol coPtT/OB2005/044375
formul ati on was prepared in accordance w th Exanpl e
15A, using sesane oil sour,felﬂ fromArista. The
dr onabi nol formul ati on wasl®M&Allised to fill anber
gl ass vials. The fornulation within the vials was
y tested,| then tested at 25 OC f or | 3_anthtablmpurities
mpat hs; 40 Peefepr |1, 98D 3 and CéNrmn}l 55 OC [f ofncrease
\
|

pek& [ /I'—'\/I'IA’Tho rnclf‘! ts t\/%t estli ng +%

UUbU44UbU4U8dIVDnth888b/lb4U//UbZ

2Months14. 79 10]71 9531 ] 0.38 | 1.15 | 0.52 | 10.16 | 6.17
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

Meglumine and Different Degradants Added

[0465]  In Example 15G-i - iii, dronabinol formulations were prepared in
accordance with Example 15A, using sesame oil sourced from Arista. Formula
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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6 Months 71.21 |

I mpurities Control
I ncr % %0/ % +0/
4(ﬂﬁﬁin lipf sfa
| 8XoinTaBle215 beldw. 0. 50 20.62 16.54 3 Mont hs |
2.75 2.43 0.59 31.20 27.12 6 Months |

i

2.95 1.62 0.56 27.29 23.21 [0455] The
results of stability testing of Exanple 15D at 40 0OC
wae@emeilod orth in Table 207 bel ow. Tabl e 207 TeCBEIUS2005/044375

S

rol

AR

Pot ency CBD CBN D8- THC 40 0OC

o Figmal 1165 035 R st

65. 52

29.92 2.28 7.78

0.85 60.00 55.92 [0456] The results of stability
testing of Exanple 15D at Jabk2afe set forth in Table
208 bel ow. Tabl e 208

Meelumine 1% Total Impurities
g2 s og Potency CBD CBN D8-THC Increase
% % % % % 1%
15G-i Glycerin
0% 100.00 0.02 0.44 0.52 3.61
15G-ii Myristic
Zero | anid 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
0% 91.34 0.31 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 11.85 837

* 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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Tot al
I ncrease

I mpurities Control

2.67 1.54 0.60 27.11 23. 03Exanpl e 15E: Control
Sour ced from Croda
[0457] In Exanple 15E, a dF®hl&Bitol control
formul ati on was prepared in accordance w th Exanpl e

Dr onabi nol

Sol uti

on

i n Sesane

o)

Pot ency CBD CBN D8- THC 55 0C
% % % % % +% Zero 100.00 0.05 0.44 0.60 4.08
wo 2006063188. 90 0.19 0.61 0.55 14.72 10. 64 2 \\eReT/U$2045044375

Meéumlhe Msing|sesang ol | soufced from Croda. The Total Impurities
epabi nol | fPeemml jat | 68D was t I€BN usidD$-8HE i I[| anber Increase
nI aqe vials The fornalation Withiln the vials ¥as +%
- t' ally tested. thentested -3—and-6
JHAPNET™ 20| 0Gober| 1, 2003[and 6osmnt hs and |at 55360
1sBh Myreid 0 g Weeks—f 0“_8% The resurts—of —stabitity
Zero | d@8h4,ng of | EXAN e 15E08% | 25 0CAt%| set floffh in e e
}%&Q‘W%@W Tahh & 209 09 0.49 0.54 3.89
100.00 0.04 0.43 0.54 3.48
15G-i Glycerin
029 90.38 037 0.59 0.50 11.35 7.74
15G-ii Myristic
IM | aid0.1% 92.84 0.20 0.76 0.53 8.81 5.15
{(5)0(3/‘“ Moisture 91.63 0.69 0.61 0.52 10.18 6.29
93.33 0.39 0.59 0.51 10.66 718
15G-i Glycerin
9% 91.82 0.95 0.68 0.47 14.96 11.35
15G-ii Myristic
oM | asid 1% 94.73 0.17 0.93 0.52 10.23 6.57
igoGo/‘“ 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
2% 91.10 0.32 0.79 0.55 13.21 9.60
15G-ii Myristic
3M | aid 0,19 94.90 0.14 0.99 0.56 9.41 575
igOGA"“ Moisture 94.82 0.56 0.78 0.54 11.32 7.43
95.63 030 0.74 0.54 12.08 8.60
15G-i Glycerin
02% 87.33 0.27 111 0.49 15.52 11.91
15G-ii Myristic
6M | anid 0.19% 91.93 0.19 1.36 0.56 11.35 7.69
}gg,Zl‘M‘“St“re 89.59 0.50 1.14 0.50 13.57 9.68
90.36 0.25 1.10 0.49 14.02 10.54

[0468]

* meglumine 0.5% mixture

The results of stability testing of Example 15G —i - iii at 55 °C are set
forth in Table 217 below.
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Total Inpurities Control Potency CBD CBN D8- THC 25 0C
I ncrease % % % % % +% Zero | 100.00 0.03 0.77 0.81

WG 288/0831hvNnt hs 85.10 2.07 0.75 0.58 18. 41 12. 8BCHUS2005/044375
Mont hs 69.68 3.38 1.18 0.60 30.45 24.92 [0459] The
results of stability testing of Exanple 15E at 40
OCare set forth in Table ZTEg)blBQF?)W. Tabl e 210 Tot al
Impurities Control Potency CBD CBN D8-THC 40 C

I NCr ea7$e Yo % % Y%V +% Zer 0 100. 00 [U.0s I 0] 77 Ur(ﬁjl.lmpurities

M 0,
Me@;;“s}g“ o Potency CBD CBN D8-THC Tnorease
% % % % % +%
15G-i Glycerin
0% 100.00 0.02 0.44 0.52 3.61
15G-ii Myristic
Zero | anid 0.19% 100.00 0.03 0.44 0.54 3.66
}(5)06/‘“ Moisture 100.00 0.09 0.49 0.54 3.89
100,00 0.04 0.43 0.54 3.48
15G-i Glycerin
9% 91.77 022 0.50 0.59 11.33 7.72
15G-~ii Myristic
(W | aid o1 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
15G-i Glycerin
09 90.01 0.14 0.61 0.56 12.91 9.30
15G-ii Myristic
2w | acido.1% 91.29 0.24 1.03 0.56 12.21 8.55
%ggy‘“ Moisture 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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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

wQ2@8/063186 36. 06 30.53 6 Months 23.92 . O O 7. 0BCDUBH05/044375
65.24 59.71 [0460] The results of stability testing of

Exanpl e 15E at 55 OCare set forth in Table 2 11
bel ow. Tabl e 211 Tot al

CBN D8- THC 55 0OC | ncrease

| npulalle 48 Cont r ol

% % % % % +% Zero 100. 00

Pot ency CBD

Meq 013 Q/ 77 0.81 5.3 1 Week 8I.35 0] 26 0. 69[0. 58rolimbtities
FROB77Y WeplesteBS. 26 GBM1 1. 3TBY. 66 208-7AC 24. 17 Exanpl wrease
158F. Control Pronabidal Solut?n in Se®anel Q| %Souriced +%
from Df? ple 15F, bi nol
EEREPBT™ f opnuloaed on was.opy epar edd 0.56 327
15H-ii Myristic

Zero | aid 0.1% 100.00 0.01 0.45 0.53 3.01
%3‘0{/“‘ Moisture 100.00 0.11 0.49 0.56 3.82
(+]
100.00 0.02 0.46 0.59 333
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 0.53 051 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
ig?/i“ 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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accordance wi th Exanpl e 15C, using sesane oil

from D pasa. The dronabi nol

wo eoobiobitoanber gl ass vi al s.

vials was initially tested,
and 6 nont hs;

40 0C for

sour ced
fornmul ati on was then used

The fornul ati on w pti/OS1008044375

then tested at 25 0OC for
1, 2, 3 and 6 nonths and at 55

3

OC for 1 and 2 weeks. [O46§PblFﬁé9resul ts of stability
testing of Exanple 15F at 25 0OC are set forth in Table

M gjgingég)o ow. | Tabl e 212 Total{ I npurit{es Contrlol Po&g npyrities
cCEN D84 THEn25| 0CCBAcr gaseCB® % Yo WIIG%|Zer o 100{ Ohnerease
0.02 0.44 0.5% 3 99 3%\pntlhs 99 2610 1% 070 0.%3 6104 *%
2056 MbAths—95.28-0.38-0. 94 0. 589,05 5. 061 0463]
-1 Cerin . . . L
ﬁfg resul t§ ofooge abi | i typitlest i ng4ef Exanjée 15F a7 40
UGS et Tforth T Tabte 7213 betow Tabte 213
Zero S?j(‘)%ﬁ“@ 100.00 0.01 0.45 0.53 3.01
%(5)1;2“ Moisture 100.00 0.11 0.49 0.56 3.82
100.00 0.02 0.46 0.59 333
1501 Glyceri
o Glycerin 90.98 0.56 0.52 0.56 10.39 7.12
15H-1i Myristi
IM | e (‘)‘l%y’“s 1 86.93 0.40 0.68 0.58 10.36 7.35
}gg‘A‘)“ Moisture 90.69 0.99 0.56 0.57 12.24 8.42
80.84 0.56 0.52 0.56 10.60 727
15H-1 Glyceri
0.2%‘ Glycerin 91.30 0.56 0.56 0.54 11.88 8.61
15H-11 Myristi
oM | aoid (‘)‘l%y“S“" 88.90 0.39 0.85 0.57 11.52 8.51
%gf){z&‘ Moisture 92.41 0.85 0.57 0.55 12.78 8.96
91.42 051 0.56 0.56 11.34 8.01
(1)52111/;‘ Glycerin 91.92 0.61 0.55 0.58 12.74 9.47
15H-ii Myrisii
aM | g (‘)‘mfr‘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
15H-1 Glyceri
0‘2%‘ Glycerin 88.61 035 0.62 0.57 13.43 10.16
15H-11 Myristi
6 M acid(l)l.l%yns 1 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]

The results of stability testing of Example 15H —i - iii at 55 °C are set
forth in Table 220 below.
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Total Inpurities Control Potency CBD CBN D8- THC 40 0OC
I ncrease % % % % % +% Zero 100.00 0.02 0.44 0.55 3.99

wa 200610631095, 74 0.23 0.81 0.51 7.12 3.13 2 Mont PGT/852083044375

0.38 1.15 0.52 10.16 6.17 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 ofl'adled70) i ty testing of
Exanpl e 15F at 55 0OC are set forth in Table 214 bel ow.

MmkaRl.€:214 Total Inpuritieg Control |Potency [CBD CBMImpurities
5 of 5 ¢ PafepveaseCBD CBN D8-THC Increase
% % % % % 1%
15H-i Glycerin 100.00 0.01 0.46 0.56 327
Zero ;;Ij'(‘)llM%y“S“C 100.00 0.01 0.45 0.53 3.01
15H-iii Moisture 100.00 0.11 0.49" 0.56 3.82
100.00 0.02 0.46 0.59 333
15H-i Glycerin 83.45 0.90 0.47 0.61 16.19 12.92
W ;filg'(‘)‘f’l%y"‘““’ 86.65 0.45 0.65 0.64 12,53 9.52
15H-ifi Moisture 87.92 125 0.50 0.55 13.24 9.42
86.86 094 052 059 15.89 12.56
15H-i Glycerin 71.10 1.85 0.68 0.59 28.07 24.80
- ;Csilj'(‘)‘lM%y”S“c 78.00 0.50 127 0.63 19.09 16.08
15H-iii Moisture 78.81 2.50 0.67 0.59 22.93 19.11
73.45 122 0.73 0.58 76.08 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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% % % % % +% 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 2 Weks 92.72 0.12 1.25

W@ 286/04:M042 7.13 Exanpl e 15G Dronabi nol

Sesane O |

Sourced fromArista with Meglum ne and
D fferent Degradants Added [0465] In Exanple 15G i

Sol ut POTYUBI005/044375

iii, dronabinol fornulatiohabled2k prepared in
accordance with Exanple 15A, using sesane oil sourced
Mefhgmory gristha. For nmul a 15G [ also cdntal ned 1% nenhURbies
%\g d72% 0| yetercy n; f@bhul @ 18BNU al s8-T&ht ai ned 1%| Increase
megl um ne And”0_1% mjtistic a®¥ d; land ¥ormila ¥WMGilii +%
also contained 0-5% nmeglum-ne and 100% moisture
O H RSV DSABE: N N OGRS S :
O&A)é%vé?réd i h aocor/danceowe {h Examplle 6. The|dr onabésnol
L PR 4+l (| 4+ £ 11U [} pu | ] 4
IBMII\I/IH'S&lI U IS WT'g LUITET] u; EU O TTT1] Talra—ygerattTi
zero | capsul es ip déeWridance ™ th Exatfiile 2 . 0Fhe 3.65
Iblaif Mashoett | ONS W LI N the gapsule were 1niirally
; 100,00 . . . .
1Pt od,__then t péct ed_at "35]0C fn(?44 and s hnt hs; 390 _oc
for—1—2—8 3A4% ot B and at®85 0C £8P521 and 3%
\ alke I OAGR]L—Thae - raocitl t o af ot abi 1 +v, + Aacti na f
1 _I%TP rinU'-PU J rrrc il CDUI TS 1 SU AT Il Ly TCCOU Ilu. A\ |
oB%a '8 15 -100.59-| jii &04P5 OC @#¥d set PSF{h in aHyl e 2.42
18LDViRREcOW. | Tabl e 1215
3M | acid 0.19% 99.78 0.03 0.51 0.52 5.49 1.84
b Moisture 95.29 0.19 0.52 0.55 7.76 4.15
0
99.41 0.04 0.49 0.53 5.66 2.03
151-i Glycerin
0.2% 99.06 0.06 0.55 0.53 6.58 2.90
151-ii Myristic
6M | avid 0.15% 97.46 0.05 0.61 0.51 6.21 2.56
o Moisture 93.42 0.36 0.60 051 8.65 5.04
98.88 0.07 0.57 0.55 6.36 2.73

* meglumine 0.5% mixture

[0475]

The results of stability testing of Example 151 —i - iii at 40 °C are set
forth in Table 222 below.
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: meglum ne 0.5% m xture [0467] The results of

stability testing of Exanple 15G i - iii at 40 OC are
wa@eaosfesivh in Table 216 bel ow. Tabl e 216 cnegl uPCTESDINS044375

m xture [0468] The results of stability testing of

Exanple 15G - i - iii at 55 0C are set forth in Table

217 bel ow. Tabl e 217 * megl TAPIs@2%. 5% ni xture Exanpl e

15H Dr onabi nol _Solution in Sesame G| Sourced from

Meg] glg w fh Meglunine and Diffe rent Degradants Addegurities
{0%69) | h EBermpl ¢ 15FRD - [i i iCBNdr onaB#-Hat for mul at i ongorease
were prepared® in laccdfdance w’th Bxanple 15B_ (¥sing +%

reﬂ..‘,, oil—sourcedfrom Croda—Formla—15H-1+—also
df%;ﬁr t'led 1% weol luni ne caad 0. 2%.¢1 ycer i ms4for mul aes
A 11 1 1 n 1 0L
lﬁpiﬁ'MHE% $O contal lll:‘u J."/O Ty gl UTIrire dllg U, L70[ 1TyT I bll [
Zero | @b, and for¥WiP% 15H i%%? |al so &&htai nedB.|5% 365
0,
nBgkemne and, 100% noi gfyre preparled in agtordangg
A bi nol n rimul ations _were thlen
used—to—i WA gelaths M'ﬂsup'élc r—adcdidance it h
vl o Thao £ + b Anaormenll A vy o
SENES £- e | qfﬁ‘tl‘l"ﬁ't"l—e'l‘TS—W thtrrthe—capsttes e
449 t*éa ly test%eéh| t hen %8st ed af-525 OC f0i |3 andé® 2.72
Bonihsic 40 OC forl I, 2, 3land
IM | acid 0.1% 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
9% 97.24 0.06 0.62 0.50 7.77 4.09
151-ii Myristic
oM | aoid 0.15% 97.54 0.06 0.71 0.51 7.01 3.36
o Moisture 94.46 0.31 066 0.52 8.45 4.84
97.04 0.06 0.60 0.51 729 3.66
151-i Glycerin
0.29% 96.60 0.08 0.72 0.54 9.07 5.39
151-ii Myristic
3M | asid 0.19% 95.22 0.08 0.86 0.54 8.63 4.98
ot Moisture 94.42 0.29 0.70 0.55 8.54 4.93
95.98 0.08 0.70 0.53 8.80 5.17
151-i Glycerin
02% 92.16 0.09 1.05 0.50 10.56 6.88
151-ii Myristic
6M | acid 01% 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 0.25 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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6 nonths and at 55 OC for
results of stability testing of Exanple 15H - i
WwW@r008H60® are set forth in Table 218 bel ow. TabPer/RIR05/044375
megl umine 0.5% mi xture [0471] The results of stability
testing of Exanple 15H - i

forth in Table 219 bel ow. TgﬂplézéiQ '

1 and 2 weeks.

[0470] The

ii at 40 0OC are set

megl um ne 0. 5%

m xture [0472] The results of stability testing of

Megg%g% 15H - i -} iii_at 35 OC are| set fortlh i nToladperities
%O w. Taltsleesy 220 €BRgl umi @M. 506 R¥-Xttr @ Exanpl g  Increase
bindl Yol utfon iln S&amel G 1”Sourlced % ron +%
e vt h lhnl y o _and ™Y ffAar eh Naar adant e Adda
ou VVI CIr IVL:H LLELILA ™2 AT I T T o C7 u\.,yl A LILA =4 I_\U\JIU
ﬂ‘) E_xawpl)(é 151- &02ilii, dpénabi noI0.5f4§r mul aBsons
WER p[ypsﬁ@pa accordange w tir _BExanpte 15CUusi 1659
Zero | S@9a%E O | solﬁ’%o d frof®Bi|pasa. o nul a %%51-i al &
ConMaitmred 1% m;gj um ne @gpd 0.2%g ycer rbsof or mul g4,
8t ——also——- red—1% Heglum nel-and oy v st! -
SRS 04 11 A AP N SN Y Do AR - P A
act u, aAlTa 1T Ui Lo T 1 ATSOU— oI Al 11 70
('l 1000\ 2l HI el -0
1T dglifu IO /0 IIUI bl une pgrepPgal U TTIacgulruarice
ggf/‘?w i 93.45 0.02 0.45 0.56 6.41 2.73
W ;f;&‘gl\l/{%“s‘“c 94.85 0.09 0.52 0.59 5.74 2.09
b 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)521% Glycerin 94.27 0.03 0.56 0.53 8.21 4.53
2w | g Noste 96.02 0.03 0.71 0.51 7.08 3.43
[ 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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Exanpl e 6. The dronabi nol formnul ati ons were then used

to fill hard gelatin capsules in accordance with
waE2@apba0®2. The fornul ati ons within the capsul BETNS2085/044375

initially tested, then tested at 25 0C for 3 and 6

nmonths; 40 OC for 1, 2, 3 and 6 nonths and at 55 OC

for 1 and 2 weeks. [0474] The results of stability

testing of Exanple 151 - i TableR224 at 25 OC are set

forth in Table 221 bel ow. Tabl e 221 * negl um ne 0.5%

m xture [0475] The results of stability testing of

Mo AN Ioe 157 I - 111 at 40 0Care [set Torth I n TobDIn@urities
o & ow. Taokwy 222 CBRregllumias®y 0. 599 HE urle [ 0476]| Increase
Thp results ot stlabil%ty tlestg of Exanple 15% - j| - +%
j fu—ss—OCaLe_sel—f—@LLh_MabJ—e 223 bel gw. Tabhle 223
! ;yé&yﬁeﬁ? ne| 0.18860Mi xt ur @.0Exanpl eo.45J: Dr axsabi nol 3.61
—u%}’rl%’d& rir—Sesame—G-+—Sourced—fromAristarwith
Zero aMegmm ne and'®%|f er ent®%Begr adaht's| AddedSFQ477] 36
IExaipabigurd 5J- 1. < 1111 drq) abr nol T ormul at | grs wer
100.00 1.1+ 9Ty 4 5
;QW@Dar ed im accoridance W th Exa 39I e 1SGOT 4iii, ?89
respectively 1000d dr ond¥¥nol f of#ul at i orfs4 3.48
(1)52{% i Glycerin 98.85 0.09 0.53 0.51 7.10 3.49
15J —ii Myristic
i | eido 1o 101.15 0.10 0.53 0.51 5.30 1.64
} (5)(1);0‘.” Moisture 94.21 0.94 0.57 0.53 10.43 6.54
101.23 0.06 0.51 0.53 5.36 1.88
(1)52{% i Glycerin 96.89 0.07 0.55 0.52 8.29 4.68
M ;fgd};llﬁiym“c 99.23 0.12 0.57 0.53 6.49 2.83
} gg);o‘}‘ Moisture 80.16 1.97 0.83 0.52 27.01 23.12
90.75 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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were then used to fill anber glass vials. The
formulations within the vials were initially tested,

wo b@a/otHss ed at 25 0C for 3 and 6 nonths; 40 OeECT/082005/044375
2, 3 and 6 nonths and at 55 0C for 1 and 2 weeks.
[0478] The results of stability testing of Exanple
15J- i - iii at 25 OC are !é’?leégﬁth in Table 224
bel ow. Tabl e 224 *megl um ne 0.5% m xture [0479] The

vehi&sil ks of [stabiljity testiing of Exjanple 15J] - IiTotal inplrities
-40 'OC af @oigwy for €BP i n | TalsB¥ 225 BTty Tabl e 225 ' Increase
| nmeglumine O 5% it ur®[ 04801 Yhe rlesul’®s ofl st&bility %
fsj?fc’é[li Ag- of —Exanmple-15Jd-—i H-+—at—550C-are—set—forth
gJ3, Tabl'e 226 bedow. Tabloe (226 ' oegl uni mes2Q. 5% st ur e
1 . 15K Dronabrmot—Sotut+om m—Sesanme G 1—Sourced
Zero | i 0m,Cr oda| wi PHOMegl uni%é |and D44 jer ent ®Bégr adan?-&
BageosfrO481] [ noExanpl g (45K-T -4jd ., dropghinol ;.g
P08 mul ations werel pr ﬂpar_ed_l_n_ac_c—otr_dance_\MiJJ_Ex.anaLP—
15H-— - eSWeletivel4P! [The dlErabi-not ¥ or mul attons
A A + baoaao ieandd + ~ £ 21 1 anrndaor al acce szl Al o Ch o
1 _il(ﬁyc Ilﬂ'lc” HSTU C U. LI a[l}JCI UI AaAS S Vi darrS. T
f9y mul ati opns @€ n t hed29ijal s wef%e 0.49 7.93 432
M ;:i{;‘(‘)lrf,z““‘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 0.51 052 6.23 2.75
Sy 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
98.99 0.06 0.53 0.55 7.39 3.1
(1)5;;/(‘) Glycerin 94.15 0.13 0.68 0.53 10.62 7.01
e VORE
M afi dl(‘)l\l/f%“sn" 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
97.55 0.04 0.64 0.53 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

198



initially tested, then tested at 25 0C for 3 and 6
mont hs; 40 OC for 1, 2, 3 and 6 nonths and at 55 0C

wo eoochernd 2 weeks. [0482] The results of stabPCT/U§2005/044375
testing of Exanple 15K - i - iii at 25 0OC are set

for Tabl e 227 bel ow.Tabl e 227 ! 0. 5%
st oagaihe Rl BLTTHLS Gt Tpmplr KLt gt 37 C are
Exaﬁél|f@'t}ﬂ.ﬁ|‘f-abllez26bblbwat 40 OC are set forth in Table
228 bel ow. Tabl e 228 : megl unmi ne 0.5% m xture [0484]
The results of stability testing of Exanple 15K - i -
iii at 55 0C are set forthThableZT2bl e 229 bel ow. Tabl e
229 ' nmeglum ne 0.5% m xture Exanple 15L: Dronabi nol

DOI utionm T Sesar mced—frombDrpasatw lIITotal Tmpurities
@'ﬁ Ui ne arvekedol fif eremd  Degr agant s| Addedc [ §4851 1 Increase
le 15L-i% ilii, Wronabi ne fofrnulati ons wer e 1%
prepared in accordance with Exanple 1_5I-| -,
1%5%@9@ ve y.loaf dronainol f ogpul ati ons,were thgn
QZ—/Q;\H t o fi anb ials. The formilations
rl*f“? he Vila(b.GD wer e iomdti al | yoddelst ed, asaen test.ed at
ZerO a 1 o +..1 A N £ 1 o) <D el Iad
r—B—and—6 nonths:—T1460—0Cfor—1—2—3=and6
}ﬁo%‘)‘ Mm"’é) 100.00 0.09 0.49 0.54 3.89
100.00 0.04 0.43 0.54 3.48
15J-1 Glycerin
0% 91.77 0.22 0.50 0.59 11.33 7.72
15J-ii Myristic ’
IW | acid 0.19% 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
09% 90.01 0.14 0.61 0.56 12.91 9.30
15J-ii Myristic
AW | asid0.1% 91.29 0.24 1.03 0.56 12.21 8.55
%(5)%2‘ Moisture 86.17 07| 075 0.56 15.44 11.55
91.65 0.16 0.59 0.52 12.98 9.50

* meglumine 0.5% mixture

Example 15K: Dronabinol Solution in Sesame Qil Sourced from Croda with

Meglumine and Different Degradants Added

[0481]  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]  The results of stability testing of Example 15K —i - iii at 25 °C are set
forth in Table 227 below.
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nont hs and at 55 OC for
results of stability testing of Exanple 15L -

1 and 2 weeks. '

[0

486] The
o= i

WwW@e008H60® are set forth in Tabl e 230 bel ow. TabPeT/RSH03/044375
megl unmine 0.5% mi xture [0487] The results of stability
testing of Exanple 15L - i
forth in Tabl e 23 1 bel ow. T&Bleezzhl * megl um ne O 5%

at 40 0OC are set

mxture104881—Fhe—resutts—ef—stabitytestin "”qual.me,grmes
0,
Me@@awpl/e 15 potchey- | 1 iceBt 85 Qgpar €| sek rfier tih—in o —
Cbel ow. Tablg 232 "ymeglium ge 0. 5% myxt urje Ex/gn'pl (] 1%
15M Dronabi nol Solution in Sesane Q1T Sourced from
RKHgHaerid t h I\/p)gg L hanol ggijne ang p fferent |Degra S
A 4 .
| M¥eled [0489] In Fxanple 15M i - dr oniahi nol %5‘
Zero 1‘5§rp Y"é‘t"l ofs wene| prepag@d in ao_aprdanceo_wth Exanp| e
PSK’hM&b Lhgrsesareott—soureed—tromAri-sta—wWth-0-5%
mogoet hanoll am%8&9 added. O-Hqr nul a045M i  al &6 |cont aidszd
0.2% gl yceri ntoobof nul a dddM 11 abs®| cont agsaed 0. I%z3
nyristic acid; and forrmula 15Miii also contal ned 100%
it pfepaned) in acgaridanceoyi fh Exagplle 6. 3B 923
na N0
15K =11 Myristic
IM | acid0.1% 91.94 031 0.55 0.57 8.89 5.88
RS
Iy Molsture 89.64 2.09 0.71 0.65 15.63 1181
94.32 0.34 0.53 0.58 10.59 7.26
15K-i Glyceri
e 78.64 1.84 0.69 059 24.09 20.82
15K-ii Myristic
6M | avid o.1%y 89.29 0.22 0.58 0.58 11.45 8.44
15K-iii Moi
Togwe ot 72.69 2.90 0.75 0.58 28.54 2472
91.50 0.44 0.58 0.55 14.26 10.93

* meglumine 0.5% mixture

[0483]

The results of stability testing of Example 15K —i - iii at 40 °C are set
forth in Table 228 below.
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fornmul ati ons were then used to fill hard gelatin
capsul es in accordance with Exanple 2. The
wo eooabab9 ons within the capsul es were initial PET/US2005/044375
tested, then tested at 25 C for 3 and 6 nonths; 40 0OC
for 1, 2, 3 and 6 nonths and at 55 0C for 1 and 2
weeks. [0490] The results 8#ble2ddility testing of

Exatpte—15 H-+—at—25—-0C-are—set—forth inTT‘?‘?IIQ
_ oa mpurities
Meg@@ndied ow, Tq,gle,gy 33[ 9491] | Thepresul t g ofc stabi+ o
t¥sting of | Exgnplle 15M - i| - by i 40,0C are r,@t %
forth in Table 234 below. Tablie 234 [0492] The resu s
IoK-istyabn [ 11y testling of ?arrple M- T -~ 11 575 0C
100 0,071 0.
e set folth i'n [Table f b bel ow. Tabl e fﬁg Exama?
lfSNI\fnyt’énabl nad.ooSol uti emiiln Sesgue| O | Sayfced fxen
Zero WQ# wi-hl-Moroethanolani-he—and—Different Degradants
= ] L . .
BAeded [ 049B] 1PH0Exanpl S11EN-i -049 i , dr dhabi noI 3.82
control ol mubado |ons Wale | pr epas.ed | N aeGel dancesyd [ N
Exanpl e 15B, using sesane oil sourced from Croda wth
18K $%yrromoel hagpl,am ne agded. Fogmul a 15N) | al s0 g9 772
ined 2% gllycerin; formila 15N al s0_cont al ned
o ‘Fl sti csawi d, ana.eb or mul ao.d5N-iii oakso conb.si ned 750
M aﬁlﬂ / o Ao [T = l e
lﬁ'K’h'iMol&Hé st §J pareta— it accor ganece—wth X aPT-€—0Of
e aronab noIS 62 1.26 0.56 0.56 16.64 12.82
87.93 0.92 0.57 0.57 13.58 10.25
i Glycerln 82.69 1.03 0.67 0.64 17.19 13.92
15K-ii Miyristic
oM | acid 0.1% 87.62 0.30 0.75 0.57 12.31 930
15K~iii Moisture
Lo 79.89 1.84 0.73 0.55 23.38 19.56
82.01 1.02 0.68 0.59 18.39 15.06
(ol Gilycerln 68.38 1.56 0.98 0.59 20.97 26.70
15K-ii Myristic
SM | asid 0.1% 85.69 0.26 0.94 0.58 14.45 11.44
15K-iii Moisture
loo* 65.11 2.18 1.15 0.60 34.06 30.24
70.46 0.99 0.97 0.59 28.49 25.16
oo Glycerin 50.72 1.00 1.80 0.73 41.84 38.57
15K-ii Myristic
6M | aoid 0.1% 77.22 0.25 1.66 0.59 20.82 17.81
15K-iii Moisture
100v" 36.15 1.50 3.71 0.75 57.00 53.18
59.43 0.75 1.67 0.62 36.68 33.35

* 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.
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9.52

15K-111 Moisture
100%

8§7.92

1.25

0.50

0.55

9.42

86.86

0.94

0.52

0.59

12.56

2w

15K-i Glycerin
0.2%

71.10

1.85

0.68

0.59

24.80

15K-ii
Myristic acid
0.1%

78.00

0.50

1.27

0.63

19.09

16.08

15K-iii Moisture
100%"

78.81

2.50

0.67

0.59

22.93

19.11

73.45

1.22

0.73

0.58

26.08

22.75

Example 15L: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

* meglumine 0.5% mixture

[0485]

Meglumine and Different Degradants Added

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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fornmul ati ons were then used to fill hard gelatin
capsul es in accordance with Exanple 2. The
wo eooabab9 ons within the capsul es were initial PET/US2005/044375
tested, then tested at 25 C for 3 and 6 nonths; 40 0OC
for 1, 2, 3 and 6 nonths and at 55 0C for 1 and 2
weeks. [0498] The resul ts Seblg23ki| i ty testing of

Evamml-e 150 LLI at 25 0C
u\ull'.ll A -4
abi qtq Impurities

Me@@8neli®sl ow. Tep&ll% 239[ 499] | Th esul t s, abi-
8851 no of | EXSBIE 180 - | - ot ToE afe sei ot e

in Tabl'e 240 below. Tabl'e 240 [0500] The results of

1ISL-aday derirt y teslt()b'&gTabl c ggpl e 15943Talblé Iflzf!_}t at 55?'98

&% set fo L bel oW Exanpl'e
BEPMytignapi ngh ool ut | @21 n Sesgye O | Qaurced fg

Zero ?ﬂfpl%lﬁa wi-th Monoet hanol amine and Different mgr S
N TD501] 10M0cEanpl @015P-i -044 i, dr 6habi nol 3.6l

TOI' nul at1l ONS 1o&6og pr epaned | N agHof dance sy th EXagpl €

I5M1 -111, respectively. The dronabi nol fornulations

Mt @yeidiren Usedg i fill ggpber gl agsl vial g5, The 55, 1.44

G2 mul atiohs within thp vials were |n|t|aflv t est'ed,

. a]t:iﬁgiéhf/y‘fsg%ted a00.25 0C fowsB and @sinpnt hso.s#0 0C fes (1, 1.66

25 = goane—brrenths—ant—at—55—-06C-for—t—and—2weeks:
o 94.65 0.53 0.55 0.52 7.88 427
99.80 0.05 0.49 051 4.86 123
b1 Glycerin 96.65 0.07 0.50 0.51 6.65 2.97
M ;CS;(‘)‘ ?{,I/oym“c 98.80 0.07 0.56 0.52 6.39 2.74
iggo/‘“ Moisture 85.81 1.13 0.74 0.54 13.52 9.91
99.45 0.07 0.52 0.53 6.14 251

* meglumine 0.5% mixture

[0487] The results of stability testing of Example 15L —i - iii at 40 °C are set
forth in Table 231 below.
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[0502] The results of stability testing of Exanple 15P
- iii at 25 0C are set forth in Table 242

whedoemediabl e 242 [ 0503] The results of stabiliPgT/US2005/044375
testing of Exanple 15P - i iii at 40 OC are set

forth in Table 243 bel ow. Ti,bl e 243 [0504] The results
of stability testing of Ex 3sp - i - iii at 55 0C
are—set—forth—in—able—24 el onv 1b' e—244- Exarr%g e
MegBiine 1% onal)i fghe,SP! UkEHN | n me| Qpbb.rei I[reedT Foth Increase
Ct%Ha wi t h |Monpet hanol,ani ne argl Differgnt Degragants .o
Added JO505] Tn Exanple 1 Q1 - 111, dronabinal
1501 Mytesit | ons yeLe| Prepaygd 1 n aggpf dance, with Exanpl e
GBN-i -iii | respectively. |The dronabinol “f'drml af’i ophs
7 1“ yf‘ﬁ’én used)ob@ fill (ﬁnter gl @as| vi al 952The 3.65
ero At Aot h tha vilala woralinitialllv t act ad
15 illmistﬁbl UlrS v oTT II CTro V‘T’ul T vVCTC T cr art y TCOoTTOT
foben test ed attoP| O0C f A053 and 64hpnt hs;0-MQ OC f &6l ],
2, 3 and 6 [nombhs| and ato9d5 OC ber| I and.52 [weeks 3.63
r05061 The results of stability testing of Exanple 150
15L11Gl-yceif111| at 2p,9Care sgk |forthyispl Tabl g 345 6.00 232
ble 245 [D507] The resultslof stahillity
1C . R
M| DESD Hﬁ of yExa?ﬁpi e 15Q0.8 |- iiio0at| 40 0Qang set Besfh 223
L 246—betowTabte 246
}3%/‘0“ MMS"[“F 91.57 0.54 0.59 0.52 9.24 5.63
94.96 0.05 0.51 0.50 5.74 2.11
15L-i Glycerin
09% 97.76 0.11 0.55 0.51 6.92 3.24
15L-ii Myristic
oM | acid0.19% 98.57 0.12 0.75 0.50 6.55 2.90
}(5)16/‘:‘ Moisture 86.87 121 0.94 0.44 14.27 10.66
98.93 0.10 0.55 0.53 6.78 3.15
15L-i Glycerin
0.2% 95.42 0.01 0.65 0.52 8.18 4.50
15L-ii Myristic
3M | avid 0.19% 96.53 0.12 0.92 0.59 8.42 4.77
ig'(;/l:‘ Moisture 72.19 1.61 1.55 0.56 24.33 20.72
97.28 0.02 0.68 0.50 8.00 437
15L-i Glycerin
09% 89.68 0.12 1.06 0.59 13.79 10.11
15L-ii Myristic
6M | a0id 0.1% 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

[0488]

* meglumine 0.5% mixture

The results of stability testing of Example 15L —i - iii at 55 °C are set
forth in Table 232 below.
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[0508] The results of stability testing of Exanple 15Q
-1 - 111 at 55 0Care set forth in Table 247

whedoemediabl e 247 Exanpl e 15R; Dronabi nol Sol ut POTUSI005/044375
Sesanme Q| Soureed from D pasa with Mnoet hanol am ne
and Different Degradants Added [0509] In Exanple 15R-i

dr onabi nol for mul at Tab 2¢%&r e prepared in
L IRV The

[ I I
acncnrdanca ywth Evanmml a 1501 [ recnecti v
COUUT OUTTo U LN T T T

a
— X i TP T ] mCToPTTYy vV T
]
1

Yotal Impurities
almo

Megmomed B nol | for nul [at i gy wer e Lhen jusgdrto fii ef
FP&s vial 5. ij}n’g f or il at i onsawi t Hi n tspe Vi al s ger e Increase

Inttrally testead, nen tested at S 0CTOor s and ©

s NGIRG:n 40| O 1, 2, and 6 nt hs at bb
e 1 and D \ﬁé’é@; [05f8_% The 8801t s o?’gg abi |i%’€8

Ple Myrigfc of | Exgaml e 15Ro02i - iibadt 25 QGane setsfprth

Zero | aid0.¥4p1 o 548 el gw Table 248 [0511] The resul-ts—of

NPTy {estoney of Eeaipl e 15R4| - iii0sa] 40 OEsare

set_forth (n baf € 249 ohel ow. Tabli€ 249 [0B212] Thess |

results of stability testing of Exanple 16R - 1 - 111

lat-i Ggce@C af e §§154‘f_nort hoioh | Tabl e, 2590 bel qw, Tabl e 250 273
O20p513] As see fr the results abdve the protective '

153 Myiist : :
W g&&%@tﬂgz 1 ‘h'e ohgssies megloi ne amsk [monoetoanol ani nes was  2.09

SOt LEtpy—theaddi-tonof—degradants
1358 91.74 0.44 046 0.59 8.36 475
99.04 0.06 0.44 0,58 5.40 177
(1)52%,/: Glycerin 94.27 0.03 0.56 0.53 821 4.53
- ;CS;(‘)‘ i\f/fr‘s“c 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
9715 0.01 0.49 051 6.59 2.96

* meglumine 0.5% mixture

Example 15M: Dronabinol Solution in Sesame QOil Sourced from Arista with

Monoethanolamine and Different Degradants Added

[0489] 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.

205




such as gl ycerin,

dr onabi nol

f or nul

noi st ur e,

ati on.

and nyristic acid to the
The results above clearly

WO n@ometie t hat t he bases megl um ne and nonoet heemUsIO0S@44375

pr ot ect dronabi nol
i nduced by glycerin,

formul ati ons from degradati on
noi sture and nyristic acid.

Concl usi on [0514] Many ot hE#bl¢3¥3 ati ons of the present

i nvention w |l

be apparent to those skilled in the art

Monoethglnrglgmi%r eglymaant toJbe wthih the scope of thé cl aoBmpurities
@erno?'ed’ heretoy | TheCBDor egoi ABNspecid&BHL i on al | udgs Increase
to beliefs| h¥%potihesi”s and cofcl usi ondt of the ¥nvent or +%
bhased on his experience j the field the reports of

o P . o NS o
O@j}h‘é’l’? '(sut:h 1es0othose DaeNt i fi exhoiln t heopubl i catimns
H H 4| A | A Al
151\}flﬁ'MS'rlstlca IICI CT 1 }, allu CANMTI | MeETfS CUImuuttT ©u ditd
Zero | ‘weport ed eréP(ho,O and aPé provi d&d |for pOfppses of?!
1:(1\11>osmlsbutee) expl.@nati ongenl y and, gre not jggant to,dsijmt
1¥0ke | nvention 1 n any manner what soever . References
A W—JaresKG—Pugh—\WKL—Dbrug—i-gratienihto
15M-; G ’ ’ ; . .
0§.9f§y°e”T atj n esPgul e shed|s and®Bts ef f €64 | on i nsWiltro 187
TNyl [ Y- ooz, [T M Prarmacof—— 367 3611365, 1984
M | oBauer KH Di e’hirstel | u?\9 von hatt- und® 633 212
[ Retichgerat | nekapsel n. bei | Die Kapsel 0.54 11.01 6.78
é%}" Glycerin 98.64 0.11 112 0.52 5.78 1.70
6M | I3M-ii Myristic acid 99.25 0.13 1.38 0.54 6.24 2.03
15M-iii Moisture
100% 93.82 0.57 1.12 0.54 12.55 8.32
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Stuttgart: Wssenschaftliche Verlags GrbH Editors:
Fahrig W Hofer UH, 58-82, 1983. Beckstrom Stenberg SM

wan@eDedaey JA. "The phytochem cal database." ArBOENSI05/044375

cornel | . edu/ cgi - bi n/ WebAce/ webace?db=phyt ochem:lb

(Data version July 1994). Bradley Mrris J. Foo
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sesgé“{@org,eﬂe[tabﬁ,zgggg%ces In: Trends in New Crops and
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D, Cole ET, Mayer J-Ph, Wttwer F. Liquid filled and
seal ed hard gelatin capsul FsbleA84 a Pharm Technol . 29:
245-251, 1983. Ewart T. Cole. Liquid -filled and

N ~Al ot 1] arhnAl A~y oo

seated—harg geratrf—ecapsSture—teennor U\dl es—ih: l\va'a'lIfmi I%'fflies
Monoe Iaéinea%séé D Li’gtelg? lii vegp Te¢hnehpRay.| Eg.t1e¢ s Ratnoot Increase
Hadgr alt & Robers#s , Pupl i gher sy, Mar gel E;)pkke +9%
2002 Featured Excipients. Antioxidants. Int.
lmaﬁmcenﬁ:omboullagbong 3( s |92-, Jan/ Feb 1299. Hor%(FS
12 10 . 08 |2

& esh SA, | Fher't MR Soft [gel atin jcapsul s yigen

Zero Pg%r‘%a*b‘ia‘f'q { y woady of oapsul e skml|ls. J.osPharm Sol
VAN A\ J- 8l—7 a 9—l5

" OO%L“? Moistiire? 100,00 0.16 0.49 0.56 423

15M-i Glycerin

02% 93.90 0.14 0.92 0.54 6.50 2.42
1M 35154“ Myristic acid 94.33 0.27 1.20 0.53 6.89 2.68

| ohii Molsture 91.75 0.81 0.99 0.49 11.23 7.00

00%

15M-i Glycerin

09% 97.91 0.12 1.26 0.50 6.34 2.26
2M é?{f‘“MwiSﬁ“ acid 99.19 0.19 1.55 0.50 6.05 1.84

oyl Moisture 93.03 0.62 1.39 0.55 12.32 8.09

15M-i Glycerin

0% 97.81 0.08 1.54 0.54 6.11 2.03
3IM é?)/“‘ Myristic acid 98.95 0.09 1.59 0.52 5.24 1.03

15M-iii Moisture

100% 93.24 0.66 1.66 0.55 13.34 9.11

15M-i Glycerin

0% 94.67 0.03 2.04 0.50 6.49 2.41
6M é?)’[“ Myristic acid 97.22 0.01 2.05 0.47 6.57 2.36

o Moisture 89.65 0.13 2.46 0.63 15.64 11.41

[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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15M-iii Moisture

1o 95.51 0.02 0.62 0.59 8.55 432
15M-i Glycerin
N 95.94 023 1.18 0.54 6.72 2.64
2w | 5N Myrsti acid 97.85 0.32 1.57 0.52 6.87 2.66
15M-iii Moisture 94.83 0.34 0.93 0.57 10.24 6.01

100%

Example 15N: Dronabinol Solution in Sesame Qil Sourced from Croda with

Monoethanolamine and Different Degradants Added

[0493] 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.

208
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15N-i Glycerin
0.2%

98.21 0.11

1.20 0.59

6.31

2.59

15N-ii Myristic acid
0.1%

97.15 0.05

1.49 0.56

6.16

2.14

15N-iii Moisture
100%

90.25 0.77

0.88 0.55

14.08

10.55

[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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years; and any conbination thereof. 4. The dosage form

of claim1l, wherein said cannabi noid conprises
wae@aeabiinol . 5. The dosage formof claiml, WhBCEUR2005/044375

said oil-based carrier is a triglyceride selected from

the group consisting of alnond oil; babassu oil;
borage oil; blackcurrant s&¥ed37; canola oil; castor
oil; coconut oil; corn oil; cot t onseed oi l; evening
MonoetPaﬁélanInQEﬁ% of I'; grapeseed oll; groundnut oil ;] nustel hpurities
s&eg oi'l"; olPeweyol | ; Cl‘p‘ial m| oi ICBNpal m Reéfhel joi | ; peanutncrease
oi | ; rapeseed%oi | sabf | ower il - ~_lsesafte oqill : &hark +%
| iver ojil: cn\/hng]n ol unfl ower il hydrogenated
/éFI'XFer‘Bl | { hypdemgenat eJdl(,oconud).sooi | : hywragenat e
| L pu | . 4+ P |
IBN lllMth cac’ld UI U Ilal CU SUY Ucall Ul 1], Ty ur oygiiat cu i
Zero | yieget abl e )| I100 dr ogerfdt ¢d cot ¥¥hiseed g cast of-%j | ;
lpHnrtMadtdrey hydpegenat ed ggybean gid|; soy @hll; gl ygeypyl
¥ caproate; | gl yce:ry! tr Aapx_y-l_af el g: VCery :
anrat o Al vy v tri1mnadorannat ot Nl v epor
lSN 1. TAT U UI yuul yl cTrrurrgeourirout g, UI YUCI I .
lpd/uerlgt e] gb¥yeeryl traldl eat e; 1gi| yceryloseni |l i nob-&al e; 3.01
lgNqu\@gs%amdtl 1 iggﬁ{/enat €, gl yCer y!i o Capgc?/' qte/caprare;
1M : ‘ :
ogkycer yl tllcgl late/ Mfrate/ i Kifrat e: Jderyl 266
‘tSNﬂW?ﬁ“W al e/ ogpy [t e/ | igvoll eat e; gl ycer yloso 12.48 8.95
I’r\anr\ll a ol canrint QI of eat At A cathir at nd
L LI | "~|~J"y :l :ut: e a9 atCy ;Du.t ol ult \waw | .
1BN1_GI}.§,ICQ¥IBUFI LC.U Ul ybcl I .UUD, I I MMoTr i yi y.bcl I UUDI,
ECaprylicl capr P9l yceri®és; nodi#dled tri%lyceri dé% 3.54
om | BNAGIyks@adl Pd I;)g gﬂf ycerlodl(? b, and g xtures, thereof r12 . 3.20
‘e daosage . \/\,hpr elin sai doill -hase
](ga)“fv%i““conpr oe®Es| sesamssoi | 0.94 0.51 12.75 9.22
15N-i Glycerin
0.2% 97.25 0.11 1.62 0.59 6.96 3.24
3M (l)?lj“ Myristic acid 95.74 0.17 1.83 0.60 7.43 341
15N-iii Moisture 91.70 0.72 125 0.54 14.07 10.54
100%
15N-i Glycerin
0.2% 94.46 0.05 2.23 0.56 8.03 431
6M | 1Ml Myristic cid 94.00 0.12 2.63 0.54 8.31 429
15N-iii Moisture 87.95 0.45 1.82 0.51 15.94 12.41
100%

[0496]  The results of stability testing of Example 15N —i - iii at 55 °C are set
forth in Table 238 below.
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7. The dosage fopn of claim®6, wherein said sesane oil

is selected froma Food Grade sesane oil

W@ e@ane3109 | .

said oil -based carrier

or

a NF grade

8. The dosage formof claim1, WhPCPUR2005/044375

is selected fromthe group

consi sting of soybean oil, olive oil, cotton seed oil,
eanut oil, sesane oil, cak*®e2381, and nixtures of
P ; .
any of the foregoing. 9. The dosage formof claim1,
Monoetr\ﬁa@olamm €9l 1 ses firom about 0.05 tq about 90% Total Impurities
caraabl noi d Potyey wei gD 10. TAN dosa@eTHOpn of cl ai|m Increase
1, v\hl ch conpti sels fr'ém about *0. 1% t o *About 50% +%
r‘a_n_n_ahl noid, by weight. 11 The dgsage formof claim
ﬁHFeBﬁ c . pout 10 [t o abaut | 6% 372
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W¥erein sal n effectilve ampunt |
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; ]tkf'l éSaMi n| sessnol , sdsapol in, 096eci t hi meand anye.ss 2.91
“‘gp]’m{yg;@gcgdon 0 € rore g ng. 14, _The dosage formnrof
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(I)SL};I/:) i Glycerin 94.40 0.32 1.40 0.59 7.80 4.08
2W | LSP-Ai Myrisic acid 95.41 0.13 1.53 0.59 7.54 3.52
15N-iii Moisture
100% 89.05 0.53 0.86 0.64 16.18 12.65

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.

211

The results of stability testing of Example 150 —i - iii at 25 °C are set



degradation. 15. The dosage form of claim 14, which
conprises from about 0.001%to about 10% anti - oxi dant,
whyoosmeyghd . 16. The dosage form of claim 2, wWheCBUR0D5@44375
cannabi noid i s dronabi nol and does not contain
unaccept abl e | evel s of dronabi nol degradants in the
dosage form selected fromthe group consisting of
greater than 2% del ta-8 tetmshydpocannabi nol (D8THC)
greater than 2% cannabi nol (CBN) greater t han 2@6

£ DM

cannabidiotr (EBD)y—and any—conbination—therneot- Tdta'llmpurmes
Monoeﬂl“? aming 8 Hp e f®Ryof clkabm 1, vdEnch comganps fan Increase
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pronpte stability of the cannabi nolid agai nst

URdEbepnabll e figes pdat i qfy7 |18. Thgs dosage, foqr m of 4l ai m
3% \which ¢conprises fromabout 0. 001% \I\I/\AI tlo_about~ 5%

Zero ﬁl?d%f”&”‘iff‘ase 10090 vei ght0.1419. Theszpsage dorm of cha

3 X3

1501 Whtkaed1 C 1 SES T rom about— 0. 0p7% W w tfo about 29t
wpgani ¢ bas nH)B O ei ght®®20. Th&*Ybsage $3rm of éfh

17, wherein said organic bhase is selected fromthe

G’b’c?flény stiongs pf et haaol am nggs ret hangd;am ne, g4 2.27

AN ~narhi N4 finn of
-0R—O+

and
3M 1'5b‘411\)f;/rlstlcamd’ Ulllu ATy CUOTToT 111Gt

oo 99.03 0.22 0.97 0.52 5.80 1.81
}38/;111 Moisture 100.67 0.13 0.60 0.55 6.38 2.47
150-i Glyceri
1504 Glycerin 97.89 0.15 1.10 0.52 5.91 178
6 M é.?n(/z-ll Myristic acid 98.49 0.05 1.28 0.52 6.09 2.10
150-iii Mosture 98.36 0.23 0.80 0.53 7.79 3.88

100%
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the foregoing. 21. The dosage formof claim1l, wherein

said hard gelatin capsule contains fromabout 85%to
wab@de0D% gel atin and from about 1% to about PABYS2005/044375

water, by weight. 22. The dosage form of claim 14,

wher ei n said anti - oxi dant conprises |lecithin, sai d

dos d¢@% r om cBiegesudts ﬁ@stﬁbﬂ&mt@b@gmf Fxampler [§Oxt o iif atAQFIC are

I eCISétl’be{h mb% 10hke3. The dosage form of claim 22,
wherei n sai |th|n|s i ncluded in an anount from

about 0.3%to about 8.25% by weight. 24. The dosage

formof claim 12, wherein gapd2apti-oxidant is

L- ascor bi ¢ aci d- 6- pal mtate in an anmount from about

a) nn1n/ +n nlnnni- 1.0/ hys \nr\u aht 2 The daoacaan
V. UUL /U \vJ = /q IJy VVC1 ylll . .L\J. IIIC \V AV e ) 3C I T’ql_talllimpurlt]es
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Wei ght. 26. The dosage formof clalm 1, wherein the
B0t IGlyexih damnt 1 S (§el ectgd,firomthe. group gcgnsisting pf
08.0 3 7 1.
Bippyl hydr oxy sole {( ), buty| hydroxyl tolueng
Zero (’;5§Pmyrlstlcmdo;)yl 1ogad ate, ollec [ t h| no. 52/ t ami ro4E |t ocopbey pl |,
BB?H‘M&MM bt".delUi y bUdeIUI I Blld l.UbU[JiIUI Ui ] ]
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acid, sodium ascorbate and sodi um net abi sul phite,
dosGdraim EDTA g, gnd comlipations,gf | any ofsptthe 444 261
Q'M”ﬁﬂﬂl ng
1M éfg'“ Myristic acid 94.23 0.11 111 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
09% 97.31 0.18 1.26 0.53 6.37 224
2M é?g'" Myristic acid 97.79 0.10 1.40 0.53 6.10 2.11
150-iii Moisture
o, 96.23 0.35 1.02 0.51 9.42 5.51
150-i Glycerin
02% 98.17 0.26 1.27 0.49 571 1.58
IM 3?8‘“ Myristic acid 98.05 0.16 1.31 0.51 5.55 1.56
150-iii Mosture 95.47 0.48 1.23 0.53 10.66 6.75
100%
150-i Glycerin
0.2% 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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Example 15P: Dronabinol Solution in Sesame Qil Sourced from Arista with

[0501]

Monoethanolamine and Different Degradants Added

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]

forth in Table 242 below.
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The results of stability testing of Example 15P ~i - iii at 25 °C are set
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[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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selected fromthe group consisting of sesamn,
sesanol, sesanolin, |lecithin and any conbi nati on of

wo b@efoesiegoi ng. 4 1. The dosage form of cl ai m 6PCTWIS2005/044375
the sesane oil is a refined grade to which a

~sufficient anpbunt of anti-oxidant has been added to
pronote stability of the c3Ab&B#doid in the dosage
form 42. The dosage form of claim4, wherein the

Monoetgmgam%ebﬁpl is froma source selectpd from tlhe gr@4lpnpurities
canrgl st ng | dioteeeynat uFRP sour c8N a pyR$-HE€i ¢ source, | alncrease
sem - Q\/nt het i & sour r‘n‘yj" and a M xture of any of % he +%

i gmm' ¥ 43— TFhe—dosage formof clalm 1 wherein the
° ‘ﬁ%ﬁf"ﬁm d i®obn| a forotesel ect edd from tdse |gr oup4.08
gpn%étkhcug of Ttsrfree form—a satt, an ester;
Zero | owodrug, al| coltpPex., and?a|mi xt ufé pf ampsaf t he 421
¥5B1ﬂééjmung 44003 dosage |form gfie £l ai mgld,| whi ch,;
W..La: rs—an—efeeti-ve—anmpunt—of—one or hore—organi-c
“nr-anmtk o ahil A Anf _+ ho annabhinat A AanAal et
Cehﬁ.’ |SLIALL A~ L au! T L_) U1 T AT aoT T o —agal IIQ.L
Izept ablle @é8radati &R 45 Tﬁé3 dosagefaorm of 56Taim 1.59
ne and
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BRPycetil 98.91 0.05 1.11 0.52 5.17 1.09
0.2%
2M | ]3P Myristic acid 99.74 0.07 1.52 0.49 5.17 0.96
15P-iii Moisture
100% 94.59 0.43 1.07 0.42 10.64 6.41
15P-i Glycerin
0.2% 97.29 0.01 1.54 0.55 6.39 231
3M | 1oPi Myristic acid 98.08 0.03 2.05 0.54 7.04 2.83
1 oF- i Moisture 92.40 025 1.40 0.52 13.24 9.1
(]
15P-i Glycerin
02% 92.84 0.04 2.84 0.56 9.73 5.65
6M | L3P Myristicacid 92.59 0.06 3.81 0.55 11.13 6.92
ot Moisture 82.82 0.28 2.53 0.54 2038 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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to storage conditions selected fromthe group
consisting of (i) elevated tenperature and humdity

nont hs;

for two weeks;

roomtenperature
and any conbi nation ther eof ablg 34
stabl e formul ati on of a cannabi noi d,
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2w 0 wegKs; rogmy tenperaiure (23Q¢) Tor fwo 2.66

15P-iii Moisture

100% 94.83 0.34 0.93

0.57 10.24 6.01

Example 15Q: Dronabinol Solution in Sesame Oil Sourced from Croda with

Monoethanolamine and Different Degradants Added

[0505]

accordance with Example 15N-i -iii, respectively. The dronabinol formulations

In Example 15Q-i - iii, dronabinol formulations were prepared in
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] The resulis of stability testing of Example 15Q —i - iii at 25 °C are set
forth in Table 245 below. '
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years;

wolcasabiinoe|
group consisting of a natura
a sem -synthetic source,

source,

and any conbi nation thereof.
formul ati on of claim47, wherein the cannabinoid is

48. The

derived from a source sel ected froPCt/h82005/044375

sour

ce,

a synthetic
and a m xture of any

of the foregoing. 49. The Tahle2#%t i on of clai m 48,

wherein the oil-based carrier is sesane oil. 50. The
Mmme%Bn%L%hlon of cllaim 49, wherein tlhe sesang OI I Total Impurities
CQRE ai NS a Pamtei - oxi@Nt  $el €BNed |f rfaTHhe [gr oup Increase
cansi stingl of »sedam ¢ sesanof, sesamibin, || ecP hi +%
4and_an§_ggabLnation of the foregoing. 51. The
j@PﬁﬁF tion abowlain14941mhereimaxhe sesang oiI im|a
5E MG g pde_to whi-ch—a—suff+cirent—anount
Zero (ﬂgtl-ox?dantlﬁ%@ been &dHed to P¥dnot e §?éb|||ty4%ﬁ
I5@réi Moistmab) ngigglygi|n t he gdpsage form 52. (The
WW%nnlafin. of claim47 Wherein the fhﬂ nl|-h2Qé3
lgﬁréf efprses—a—sem—sol-dtpophite—materia
gf 5?“ fromdedig group-1epnsi ste.¥ig of awathi s oi$s7 1.85
15@&QHHQQH[ 36) astor —(cut] HR)T—COo tun§eed Oi
M ot er ot ex) pg%%10|l §gF1|san ﬁ%ﬁ): soyBéan oil’ 1.62
lg iiddpstie 407) 90.h3. Theoﬁ@ mul atggn of clgém 52, hilch 130
.%ﬁther eenprses—an—efesti-veanrpunt—ef—alvi-seosity
. +. HEPA | [ 1 . mnt alkl -~
¥ proviTae—a pna nubcutlbally acCeptadre
ég?;g%%%ﬁy to PRY 0.04 1.05 0.62 5.61 1.89
6M | 15Q-ii Myristic acid 97.90 0.03 1.19 0.56 5.43 1.41
il Moisture 89.80 0.39 0.77 0.50 17.32 13.79
[0507] The results of stability testing of Example 15Q —i - iii at 40 °C are set
forth in Table 246 below.
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cannabi noi d di spersed in the oil-based carrier,

sai

d

viscosity nodifier selected fromthe group consisting

wobkoosesxsd | (silicon dioxide); cetostearyl al cPODUS2005/044375
cetyl al cohol; stearyl alcohol; Gelucire 33/01;
Gelucire 39/01; Gelucire 43/01; glyceryl behenate
(Conpritol 888 ATO); glyceF3hle nitostearate
(Pr eci roI AT05); Softisan 100; Softisan 142; Softisan
Monoe olamln% Ilsan 649; and m ktures thereof. 54| Therotal Impurities
ﬂ’f’“ ariil a | on Pafnccl| ai MBD7; | ur CABr comIHSl ng a Tncrease
nhar maceut i cat exci pi¥ent sel e®tedlfrat hel grobp +%
consisting of viscosity npdifiers; solubiljzers;
o%% By e s; 1sumflact anvsy | emul sddm ers, abs Or pt i caw2
A | -l- | mi | 4
1 fllﬁ l‘l%t%acﬁ’ [¢1 N1V} III )\l ur s I CUI . D. IIIC I UT TTUT atT Ull
Zero claim 47, W8&1ein tﬂé1 bi | - bak%d carrPét|is a 402
15@ -io@hue | c ilgd;(joci I's sgherted fgQm the gepup 353
W¥nsi stingl of arachis oill castorloil; cottonseed ail;
{6or H—et+r—etve—ett—sesae—ot—spybean—oit:
n?lrcémer oi | 96.1A konmed 085 and Al &@9rfed R, 0€Apt ex 368; 2.58
1 pg,@gt@g;,db and_trabraf g G Lauragglycol _FCC—Mgiyol
1M . . : :
0. Mglyol &% m ql\%/‘ i 829 M*glvol 826! soft§*%an 230
18&511\40&% nM xt g®s ther ggf orRe formgkati on foq 14.51
100%55i pr 48,—wherei-n—the—ean .ub: Aor-d-i-s—dronabi-nel—i-nlan
I_}JGW rir{ rofrabotut—2-5 Y10 about—20—g—5Sy—The
hornul ati on of34€llai m 4906 Wher ei hlétthe unP$8 dose 5386 214
oM | ISBEMASHLE |S %%apsul e, BAViNg a gaating on[its sujface .,
el ected fromfhe group consisting of an"epteric ~
T Y
1§(‘)§/ioéftl\1[ HYe a  8s5.46 0.81 1.14 0.53 20.45 16.92
15Q-i Glycerin
02% 97.24 0.01 1.53 0.59 6.82 3.10
3M gf(}" Myristic acid 95.96 0.01 2.01 0.58 7.87 3.85
19Q-1ii Moisture 52.14 1.21 3.06 0.68 45.70 42.17
15Q-i Glycerin
02 92.57 0.04 2.77 0.58 10.62 6.90
6M ;f‘}“ Myristic acid 89.50 0.05 4.14 0.59 13.37 9.35
15Q-iii Moisture - . . . . o
100%

[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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seal coating, or both. 58. The fornulation of claim
47, wherein the unit dose enclosure is selected from

WO b@e®sxiop consi sting of a starch capsul e; a cetCt/ubmes/a44375
capsul e; a hydrocolloid filnformng conposition
conprising a mxture of iota carrageenan a bul ki ng
agent and kappa carrageenarll;a 84% a hard gelatin
capsul e. 59. The fornul ation of claimb50, wherein the

Ihef9se enclosyre is a seal ed hard gel atin capsUinurities
M th 3%
onee ﬁ’%&“‘ ) (S mioancy on of CRD t her a$8lit i cal PYTRE f ecti ve Increase

amount of _an%enc Qlll/ént edlcanffabinoid 2nd mean® for +%

ctahilizina tha r\nnnﬁhi noi r*l such-that the formil at n
TTOAC LB T T T T L

a)
A 1,1 llu LA d GUATTTTUAIT 1TTUT A4
RONUAIHS | at liewst| abouw0180% w/ w.ei| the @amfabi noi |in

l
i
SoEEpLAdedformgfter psure of [the forytation—tpo
stoonage condi £1Yrs sel 8 ﬁ)ed fr oft%he ar ddp | consi ¥ ing

Zero

lé<f2-11(1‘7%2 el evatigghot|enper atiyf e andy fgum di ty)sc;‘ondi tipps of

PHE 'u al o+|ua !nunnl d:ty /Dl—l\ fnr 6 nmnht ‘; fii\
1?QFG@éeﬁﬁ‘ tenperature—condirt+ons—of—55 Gor HWo v"veeks;
9o tenper at 878 [(25 CPlPor at ¢¥ast ond6jear; and lany 291

1
é? rhe T %?mu ati %gﬁr f _ci a%' 60, 217

\w [15QMBABET{ON TPergor. 6
ag®eYei n sai d rgnjars for 021 4 biliz t he canmabi no
Nié Hpﬁdé 5 a hasxd [gel at iops Capsul €1 |62. Tlmg4forrrul1a¢6| on  10.53
OlStu 0 on \ aimcardlnoarne £ Ay ot Al HIEE $ h
Ul alir UU, V‘VhCI Tl I odl U mecarts 1 1 DL (J.IJI I T L1 Ilu LILJ
15Q-i Glycerin
029 94.40 0.32 1.40 0.59 7.80 4.08
2w | 15Qii Myristic 95.41 0.13 1.53 0.59 7.54 3.52
acid 0.1%
15Q-iii 89.05 0.53 0.86 0.64 16.18 12.65

Moisture 100%

Example 15R: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

Monoethanolamine and Different Degradants Added

[0509] In Example 15R-i - iii, dronabinol formulations were prepared in
accordance with Example 150-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.

[0510] The results of stability testing of Example 15R —i - iii at 25 °C are set
forth in Table 248 below.
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cannabi noi d conprises an effective anmount of an

anti - oxi dant.

64.

The

formul ati on of claim&60, wherein said nmeans for
stabi l i zi ng the cannabi noi EaldoM%ri ses an effective

63. The formul ation of claim®60, wherein
wa@aiod/opsans for stabilizing the cannabi noi d coPQT/USE®5/044375
an effective anount of an organic base.

221

am)unt of at |east one anti-oxidant together with an
MonoethE n%?eto' ve lanount [of an orfganic base. ©65. The Total Impurities
?“g% afl onPadncxc|| ai rBE0, WhecBN n gaild-THEans f or Tncrease
t’he canndbinold chnprilses” st arch% +%
capsule 66._The f ormilation of claim65 wherein said
Oiﬁ/ﬁ‘aﬂ?’f St adviobi| zi ng tie| cannabienoi d fosd her 4.3
o 4 £ £ A 1t ~F. 4+ [ 4
15‘1("1'1'Mynstﬁ?a?13 AT ST T LU T VT .all Uil Ul [« 48 I'©Adst JIIC.
Zero | ant i - oxl dant 10%R |ef f ecPite anmoliE |of an®8f gani ¢ ise,
1g-iibosire  67. ohhe |f or muhas | on of gllai m 6@, /\,_her eiyy said
1 b zing thel cannabinoid conprises a
wh-e—68—The-feormul-ation of clai-m-67;
ans for 08T abili 27ag t he eahpabi naild 2.02
M ses anef fective anpurt UT;) al— teast_gne 200
ah |ef f ecl?¥e anodif [of an®3t gani c se, :
9. obhe |f ormubag | on ofgsgllai m 6Q53 Whereigyssaid 544
1¥%ans fm st-abt-+i-zi-Arg-t-he
15R-i Glycerin
0.2% 97.61 0.07 1.03 0.56 5.71 1.58
6M | [3Reil Myristic acid 98.05 0.03 113 0.53 5.46 147
ol Moisture 97.15 0.29 0.77 0.56 8.43 4.52
00%
[0511] The results of stability testing of Example 15R —i - iii at 40 °C are set
forth in Table 249 below.




cannabi noi d conprises a non-ani nal

filmformng conposition for
wen@apsilbat ed dosage forns. 70. The formnul ati onPof/ustoas/ma4375

use

based hydrocolloid

in the manufacture of

69, wherein said neans for stabilizing the cannabinoid

further conprises an effective anmount of at

anti-oxidant, an effectivelaHoh

| east one

of an organi c base,

or both. 71. The fornulation of claim69, wherein said
NydrocolTof d T1T i+ for m Ng[COMPOSI {[i 0N CONPJ I S EeSTofl Impurities
Monoeth 0.5% :

o XE Ut € "of | Patrey dar reifeenan, CBNDbul |kiPRgTHGent and Kdppmerease
carrageenan. %2. |The’ Il aton af cl’im 60, Wherdin +%
said nmeans-for st i inabi noid conprises
%@ %WV“%asedlmamrier cont ai ni ngp.an ef f eobye anount| of

4+ M | + o) Tl £ | H " £
"UM%'& cid I aiiti U)\! udiint 19O, g 1 U! IIIUI d. I UlT 01
Zero | ok Al M % WhéP¥% sai d “dbans f ot32gt abi | i%7 ng t he®®
le&iin@biuroi d figydofler compgises ajyggncapsylsation ;g
IanQQH of one adr more materials which dolnot readt
Wk m t-he arabtrot-d—or—al-tow substant+al—perrmeati-gn
éﬁl ?a%n and%mﬁich ef foagt i velwﬂgeals t 1963 cannabé4idi d = 229
m(gmrgpgmgt 74— The formutat of ¢t aim 60,
1M SIS g ] .
omaer ei n_sa d %(ﬁrablnopa9 is dr&H?tlnol.Oéﬁj wher &% 251
1aR-fiigfloistirn |y e agS10Qf stomqge at rogm tenpersature the 451
Wosage fnr..contc.”q (H—hot—tessthan90%-of the
<,%f'n frabtrogt—content: (II) not reater—than
0@ ou? 2% ann%ﬁﬁrol' (i%?) not g¥dater tM&N aboui232% 110
2m | ISRBRGRICEOf . bda{)] Mot ghgater than aboug,,, 5.46 1.47
15R-1ii Moisture 95.45 0.42 1.13 0.42 9.52 5.61
100%
(1)2%/;‘ Glycerin 97.03 0.07 1.57 0.52 6.81 2.68
3M é?&*iw@ﬂﬂwaﬂd 96.95 0.01 1.94 0.52 7.21 322
15R-iii Moisture 93.35 0.24 1.64 0.54 12.41 8.50
100%
o Glycerin 92.11 0.07 2.98 0.53 10.57 6.44
6M 3?&4iwwﬁ““a“d 90.40 0.08 3.90 0.55 12.37 8.38
15R-iii Moisture 82.67 0.38 2.91 0.56 21.52 17.61
100%

[0512]

The results of stability testing of Example 15R —i - iii at 55 °C are set
forth in Table 250 below.
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2% del ta-8-THC, and (v) any conbination of the
foregoing. 75. The fornulation of claim73, wherein
w0 b@eoedinabi noi d i s dronabinol. 76. The fornul BCT/08200$/044375
cl ai m 60, where the dosage form contains dronabi nol as
~the active ingredient, the dosage form contai ni ng
ingredients at a |evel selEa romthe follow ng
during its clainmed shelf-life: (i) not less than 90%

Ihitial drlonabi nol | content;] (i11) not Qgr @afaBmpurities

Monoemalg)gakr(gi%erbg%
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I§Rofiinul at | on Geywarli si Nngyqs seal edyfard gelyafj n capsyylie
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=
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agious ce sel ectéed flrom t 'é Or
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' i|- synt C SOWSAS
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t o The

ATTA A AT UTC \w A | ully A\ A | C LA ™2 ||u UU LILLA Y2
Lo,
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At
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§

W :(gclit;?‘i/lﬁistﬂ [he sgsame ol ¢optains gn antiox|dant ., 275

15R-iii
Moisture 100%

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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selected fromthe group consisting of sesamn,
sesanol, sesanolin, |lecithin and any conbi nati on of

w0 b@efoeriegoi ng. 82. The fornul ati on of cl ai m 78CT/US2005/044375
wherein the oil-based carrier further conprises an
organi c base is selected fromthe group consisting of
et h&strensene, net hanol ani ne, megl uni ne, and any
conmbi nation _of_ the foregoing. 83. The formul ation of
I anrens, b lames KiePushrkKb; Rojenigstion o¥essitgslatiasapsule
doeshahls end Bheffichoniadeepiadphibtyl &Vimn d¥adrasahBOnisi1-365,
degl@¥bnts in the dosage form sel ected fromthe group
consi sting of greater than 2% delta-8
t et Babgrdeldd2inhetsicHang \opdFHQInd waicweletinekigsaln2bt Die Kapsel.
canftagac! WiseBNyhafifermdfedings GabH 2Bditan RatlyigdWoHofeCBH), 58-82,
and 1888y conbi nati on thereof, when the dosage formis
stored at roomtenperature for two years. 84. The
f or BatkstromrSteribecd SVIrmd DpkentA. ¢iihe pipschaaieall dacatvaseoAuts-
1. 5 gtronaouicl Gt /dgicyiaiichake/ wblyacaRibgpitytocBemdH [{Pata version
f or duly 4994Hn of claim 79, wherein the dronabinol is in
a formselected fromthe group consisting of its free
f or BradeySMbitris JaPoodsineisirial rtracbitical, ad puphetica nebsdf
M Xkeshe @énotio Yesofircéshin: T1Rh80RI NG CRBs ay 8dvabbds| BE@itbre alick
dosagmd WaiipkepfA, a0@annabi noi d, conprising a m xture of
a
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therapeutically effective anount of a cannabi noid
di spersed in an oil-based carriercontained in unit
waemagesthor m sel ected froma hard gel ati n capSBCEUSH05/044375
cel lulosic capsule, a starch capsule, and a non-ani na
based hydrocoIIO|d I for g co 03|t|on 7, . The
st alit Pz@atrr&fl <Pf 53 ngféﬁrl V‘E?SaF g@ﬂn%rarlan
oi | - Bdage Lxdrqusry 1444 Hel Sieotpr {eseieg ]%@f”a@’“lng%’i‘a’Fﬁa"d
t hePodreabihidi Novegger 20 tablllzed cannabi noi d dosage
formprepared by utilizing liquid filled hard gelatin
technol ogy to obtain a dosage formin which the
can jnol [ 0 Q0
per@ggst ongb gm?ﬁpﬁe\gkfegh%aﬁml nsc%‘(rap){%)?%ta g Blléa%lgr{g are
doskgebyfingomorased byt refesense. about 2 years after
manuf acture. 89. A stabilized oral dosage formof a
cannabi noi d, conprising a therapeutically effective
anount of a cannabi noid di spersed in an oil -based
carrier and encapsul ated within a soft gelatin
capsul e, said oil-based carrier containing an
effective anount of a stabilizer for the cannabinoid
to provide a roomtenperature stable formulation for
at | east one year, such that the cannabi noid remins
W thin about 90%to about 110% percent of its initia
anmount incorporated in the dosage formfor at least 1
year after manufacture. 90. A nethod for stabilizing
an oral dosage form containing a cannabi noid;
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conprising incorporating a therapeutically effective
anount of a cannabi noid dispersed in an oil-based
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3. The dosage form 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 6 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 claim 1, wherein said oil-based carrier is a triglyceride
selected from the group consisting of almond oil; babassu oil; borage oil;
blackcurrant seed oil; canola oil; castor oil; coconut oil; corn oil; cottonseed oil;
evening primrose oil; grapeseed oil; groundnut oil; mustard seed oil; olive oil;
palm oil; palm kernel oil; peanut oil; rapeseed oil; safflower oil; sesame oil; shark
liver oil; soybean oil; sunflower oil; hydrogenated castor oil; hydrogenated
coconut oil; hydrogenated palm oil; hydrogenated soybean oil; hydrogenated
vegetable oil; hydrogenated cottonseed and castor oil; partially hydrogenated
soybean oil; soy oil; glyceryl tricaproate; glyceryl tricaprylate; glyceryl tricaprate;
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consi sting of sesam n, sesanol, sesanolin, lecithin
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The dosage form of claim 1, wherein said 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.

The dosage form of claim 1, which comprises from about 0.05 to about 90%

cannabinoid, by weight.

The dosage form of claim 1, which comprises from about 0.1% to about 50%

cannabinoid, by weight.

The dosage form of claim 1, which comprises from about 1.5 to about 6%

cannabinoid, by weight.

The dosage form of claim 1, which comprises from about 2.5% to about 4.5%

cannabinoid by weight.
The dosage form of claim 6, wherein said sesame oil contains an effective amount

of an anti-oxidant selected from the group consisting of sesamin, sesamol,

sesamolin, lecithin and any combination of the foregoing.
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consi sting of an anti-oxidant, an organic base, and
m xtures thereof. 104. The nethod of claim 99, wherein
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18.

19.

20.

21.

22.

organic bases to promote stability of the cannabinoid against unacceptable

degradation.

The dosage form of claim 17, which comprises from about 0.001% w/w to about

5% organic base, by weight.

The dosage form of claim 17, which comprises from about 0.007% w/w to about

2% organic base, by weight.

The dosage form of claim 17, wherein said organic base is selected from the group
consisting of ethanolamine, methanolamine, meglumine, and any combination of

the foregoing.
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.

The dosage form of claim 14, wherein said anti-oxidant comprises lecithin, said

dosage from comprising from about 0.1% to about 10% lecithin, by weight.
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conprising testing the stabilized formulation to
ensure that two years of storage at roomtenperature
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105. A nethod for preparing a stabilized dosage form

contai ning a cannabinoid as the active pharmaceutica
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tocopherol, ascorbic acid, ascorbyl palmitate, fumaric acid, malic acid, sodium
ascorbate and sodium metabisulphite, disodium EDTA, and combinations of any

of the foregoing.

The dosage form of claim 1, which further comprises one or more additional

therapeutically active agents.

The dosage form of claim 27, 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.

The dosage form of claim 1, wherein the cannabinoid is dronabinol in an

amount from about 0.05 mg to about 20 mg.

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 greater than about 2% delta-8-THC;
(v) not greater than about 0.5% exo-THC; and (vi) any combination of the

foregoing.
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34.  The dosage form of claim 1, which further comprises an effective amount of a

solubilizer for said cannabinoid.
35.  The dosage form of claim 1, which further comprises an emulsifier.
36.  The dosage form of claim 1, which further comprises an absorption enhancer.

37.  The dosage form of claim 1, which further comprises a surfactant.

38.  The dosage form of claim 1, which further includes a stabilizer which stabilizes

the cannabinoid against unacceptable degradation.

39.  The dosage form of claim 6, wherein the sesame oil is an NF grade sesame oil.
40.  The formulation of claim 6, wherein the sesame oil contains an anti-oxidant

selected from the group consisting of sesamin, sesamol, sesamolin, lecithin and

any combination of the foregoing.
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44.  The dosage form of claim 14, which contains an effective amount of one or more
organic bases to promote stability of the cannabinoid against unacceptable

degradation.

45.  The dosage form of claim 1, wherein said formulation is homogeneous and

thermodynamically stable.

46.  The dosage form of claim 1, in which the formulation contains at least about
90% 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,

47. A room-temperature stable formulation of a cannabinoid, comprising
a therapeutically effective amount of a cannabinoid dispersed in an oil-based
carrier
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 and at least about 80% w/w of the cannabinoid is maintained in
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in the fornmulation, the stabilizer being selected from
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48.

49.

50.

51.

52.

53.

nore organi ¢ bases, and conbi nati ons thereof.

undegraded form after exposure of the formulation to storage conditions selected
from the group consisting of (i) controlled temperature and humidity conditions of
25 °C/60% relative humidity (RH), (ii) controlled temperature and humidity
conditions of 30 °C/60% relative humidity (iii) elevated temperature and humidity
conditions of 40° C/75% relative humidity (RH) for 6 months; (iv) elevated
temperature conditions of 55° C for two weeks; room temperature (25° C) for two

years; and any combination thereof.

The formulation of claim 47, wherein the cannabinoid is dronabinol derived 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.

The formulation of claim 48, wherein the oil-based carrier is sesame oil,

The formulation of claim 49, wherein the sesame oil contains an anti-oxidant
selected from the group consisting of sesamin, sesamol, sesamolin, lecithin and

any combination of the foregoing.

The formulation of claim 49, 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.

The formulation of claim 47, wherein the the oil-based carrier comprises a semi-
solid lipophilic material selected from the group consisting of arachis oil
(Groundnut 36); castor oil (Cutina HR); cottonseed oil (Sterotex); palm oil
(Softisan 154); soybean oil (Alkosol 407).

The formulation of claim 52, which further comprises an effective amount of a
viscosity modifier to provide a pharmaceutically acceptable viscosity to the
cannabinoid dispersed in the 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 ATO0S5);
Softisan 100; Softisan 142; Softisan 378; Softisan 649; and mixtures thereof.
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54.

55.

56.

57.

38.

59.

60.

The formulation of claim 47; further comprising a pharmaceutical excipient
selected from the group consisting of viscosity modifiers; solubilizers; stabilizers;

surfactants; emulsifiers, absorption enhancers, and mixtures thereof.

The formulation of claim 47, wherein the oil-based carrier is a lipophilic liquid is
selected from the group consisting of arachis oil; castor oil; cottonseed oil; maize
(corn) oil; olive oil; sesame oil; soybean oil; sunflower oil; Alkomed E and
Alkomed R; Captex 355; Labrafac CC and Labrafac PG; Lauroglycol FCC;
Miglyol 810; Miglyol 812; Miglyol 829; Miglyol 840; Softisan 645; and mixtures
thereof.

The formulation of claim 48, wherein the cannabinoid is dronabinol in an

amount from about 2.5 mg to about 20 mg.

The formulation of claim 47, wherein the unit dose enclosure is a capsule having a
coating on its surface selected from the group consisting of an enteric coating, a

seal coating, or both.

The formulation of claim 47, wherein the unit dose enclosure is selected from the
group consisting of a starch capsule; a cellulosic capsule; a hydrocolloid film-
forming composition comprising a mixture of iota carrageenan, a bulking agent

and kappa carrageenan; and a hard gelatin capsule.

The formulation of claim 50, wherein the unit dose enclosure is a sealed hard

gelatin capsule.

A formulation of a therapeutically effective amount of an encapsulated
cannabinoid and means for stabilizing the cannabinoid, such that the formulation
contains at leést 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
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61.

62.

63.

64.

65.

66.

67.

68.

69.

for two weeks; room temperature (25° C) for at least one year; and any

combination thereof.

The formulation of claim 60, wherein said means for stabilizing the

cannabinoid comprises a hard gelatin capsule.

The formulation of claim 60, wherein said means for stabilizing the

cannabinoid comprises an effective amount of an anti-oxidant.

The formulation of claim 60, wherein said means for stabilizing the

cannabinoid comprises an effective amount of an organic base.

The formulation of claim 60, wherein said means for stabilizing the
cannabinoid comprises an effective amount of at least one anti-oxidant together

with an effective amount of an organic base.

The formulation of claim 60, wherein said means for stabilizing the

cannabinoid comprises a starch capsule.

The formulation of claim 65, wherein said means for stabilizing the
cannabinoid further comprises an effective amount of at least one anti-oxidant, an

effective amount of an organic base, or both.

The formulation of claim 60, wherein said means for stabilizing the

cannabinoid comprises a cellulosic capsule.

The formulation of claim 67, wherein said means for stabilizing the
cannabinoid further comprises an effective amount of at least one anti-oxidant, an

effective amount of an organic base, or both.
The formulation of claim 60, wherein said means for stabilizing the

cannabinoid comprises a non-animal based hydrocolloid film-forming

composition for use in the manufacture of encapsulated dosage forms,
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70.  The formulation of claim 69, wherein said means for stabilizing the
cannabinoid further comprises an effective amount of at least one anti-oxidant, an

effective amount of an organic base, or both.

71.  The formulation of claim 69, wherein said hydrocolloid film-forming composition

comprises a mixture of iota carrageenan, a bulking agent and kappa carrageenan.

72. The formulation of claim 60, wherein said means for stabilizing the cannabinoid
comprises an oil-based carrier containing an effective amount of at least one anti-

oxidant.

73.  The formulation of claim 72, wherein said means for stabilizing the cannabinoid
further comprises an encapsulation 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.

74.  The formulation of claim 60, wherein said cannabinoid is dronabinol, and wherein
after two years of storage at room temperature the dosage form contains (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 greater than about

2% delta-8-THC; and (v) any combination of the foregoing.
75. The formulation of claim 73, wherein the cannabinoid is dronabinol.

76.  The formulation of claim 60, where the dosage form contains dronabinol as
the active ingredient, the dosage form containing ingredients at a level selected
from the following during its claimed shelf-life: (i) not less than 90% of the initial
dronabinol content; (ii) not greater than about 2% cannabinol; (iii) not greater than
about 2% delta-8-THC; (iv) not greater than about 0.5% exo-THC; and any

combination of the foregoing.

77. The formulation of claim 76, wherein the cannabinoid is dronabinol in an

amount from about 2.5 mg to about 20 mg.

235



WO 2006/063109 PCT/US2005/044375

78.

79.

80.

81.

82.

83.

84,

8s.

86.

A room-temperature stable cannabinoid formulation comprising a sealed hard
gelatin capsule containing a therapeutically effective amount of a

pharmaceutically acceptable cannabinoid in an oil-based carrier.

The formulation of claim 78, wherein the cannabinoid is dronabinol derived 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.

The formulation of claim 79, wherein the oil-based carrier is sesame oil.

The formulation of claim 80, wherein the sesame oil contains an anti-oxidant
selected from the group consisting of sesamin, sesamol, sesamolin, lecithin and

any combination of the foregoing.

The formulation of claim 78, wherein the oil-based carrier further comprises an
organic base is selected from the group consisting of ethanolamine,

methanolamine, meglumine, and any combination of the foregoing.

The formulation of claim 78, 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
(D8THC), greater than 2% cannabinol (CBN), greater than 2% cannabidiol
(CBD), and any combination thereof, when the dosage form is stored at room

temperature for two years.

The formulation of claim 79, which comprises from about 1.5 to about 6%

dronabinol, by weight.

The formulation of claim 79, wherein the dronabinol 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.

A stabilized oral dosage form of a cannabinoid, comprising a mixture of a

therapeutically effective amount of a cannabinoid dispersed in an oil-based carrier
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87.

88.

89.

90.

91.

92.

contained in unit dosage form selected from a hard gelatin capsule, a cellulosic
capsule, a starch capsule, and a non-animal based hydrocolloid film-forming

composition.

The stabilized oral dosage form of claim 86, wherein said oil-based carrier further

comprises a stabilizer for the cannabinoid.

A stabilized cannabinoid dosage form prepared by utilizing liquid filled hard
gelatin technology to obtain a dosage form in which the cannabinoid remains
within about 90% to about 110% percent of its initial amount incorporated in the

dosage form for at least about 2 years after manufacture.

A stabilized oral dosage form of a cannabinoid, comprising a therapeutically
effective amount of a cannabinoid dispersed in an oil-based carrier and
encapsulated within a soft gelatin capsule, said oil-based carrier containing an
effective amount of a stabilizer for the cannabinoid to provide a room-temperature
stable formulation for at least one year, such that the cannabinoid remains within
about 90% to about 110% percent of its initial amount incorporated in the dosage

form for at least 1 year after manufacture.

A method for stabilizing an oral dosage form containing a cannabinoid,
comprising incorporating a therapeutically effective amount of a cannabinoid
dispersed in an oil-based carrier into a unit dosage form suitable for oral
administration, said unit dosage form consisting of a material selected from a hard
gelatin capsule, a cellulosic capsule, a starch capsule, and a non-animal based

hydrocolloid film-forming composition.
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 liquid filled hard gelatin capsule.

The method of claim 91, wherein said liquid is a pharmaceutically acceptable
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oil-based carrier which includes a stabilizer to promote the stability of the
cannabinoid selected from the group consisting of an effective amount of one or

more anti-oxidants, one or more organic bases, and combinations thereof.

93. The method of claim 92, wherein the oil-based carrier is lecithin.

94. 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 effective amount of one or more anti-oxidants.

95.  The method of claim 94, wherein the anti-oxidant is selected from the group
consisting of sesamin, sesamol, sesamolin, lecithin and any combination of the

foregoing.

96.  The method of claim 94, further comprising adding an effective amount of

one or more organic bases to said oil-based carrier.

97.  The formulation of claim 96, wherein the organic base is selected from the group
consisting of ethanolamine, methanolamine, meglumine, and any combination of

the foregoing.

98. 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.

99. A method for preparing a stabilized dosage form containing a cannabinoid as the
active pharmaceutical ingredient, comprising
mixing a solution of a cannabinoid with an oil-based carrier to obtain a flowable
mixture;
filling an appropriately-sized hard gelatin capsule with a quantity of said mixture

that contains a desired therapeutically effective amount of said cannabinoid; and
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sealing the hard gelatin capsule.

100. The method of claim 99, further comprising adding an effective amount of one or
more stabilizers into the mixture prior to filling the hard gelatin capsule, the
stabilizers promoting the stability of the cannabinoid against degradation over the

claimed shelf life of the stabilized dosage form.

101. The method of claim 99, further comprising subjecting the stabilized formulation
to stability testing 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.

102.  The method of claim 101, further comprising adding an effective amount of one or
more stabilizers into the mixture prior to filling the hard gelatin capsule, the
stabilizers promoting the stability of the cannabinoid against degradation over the

claimed shelf life of the stabilized dosage form.

103. The method of claim 100, wherein the at least one stabilizer is selected from the

group consisting of an anti-oxidant, an organic base, and mixtures thereof.

104. The method of claim 99, wherein the cannabinoid is dronabinol, further
comprising testing the stabilized formulation to ensure that two years of storage at
room temperature the dosage form contains (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 greater than about 2% delta-8-THC; and (v) any

combination of the foregoing.

105. A method for preparing a stabilized dosage form containing a cannabinoid as the
active pharmaceutical ingredient, comprising
mixing a solution of a cannabinoid with an oil-based carrier to obtain a flowable
mixture;
encapsulating a quantity of the mixture containing a desired therapeutically

effective amount of said cannabinoid within a non-glycerin based composition
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106.

107.

108.

109.

110.

111.

112

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.

A stabilized oral dosage form of dronabinol, comprising from about 0.05 mg to
about 20 mg dronabinol dispersed in sesame oil, the concentration of dronabinol
in the sesame oil being from about 1.5% to about 6% by weight, encapsulated in a

sealed hard gelatin capsule.

The stabilized oral dosage form of claim 105, wherein the stabilized dosage form
contains at least about 90% w/w of undegraded dronabinol 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 6 months; (ii) elevated temperature conditions of 55° C for two weeks;

room temperature (25° C) for two years; and (iii) any combination thereof.

The stabilized oral dosage form of claim 107, wherein the sesame oil contains an

effective amount of a stabilizer to promote the stability of the dronabinol.

The stabilized oral dosage form of claim 108, wherein the stabilizer is an anti-

oxidant in an amount from about 0.001% to about 10%, by weight.

The stabilized oral dosage form of claim 109, wherein the anti-oxidant is selected
from the group consisting of sesamin, sesamol, sesamolin, lecithin and any
combination of the foregoing.

The stabilized oral dosage form of claim 110, wherein the anti-oxidant comprises

lecithin in an amount from about 0.3% to about 8.25%, by weight.

The stabilized oral dosage form of claim 108, wherein the stabilizer comprises an

organic base in an amount from about 0.001% w/w to about 5%, by weight.
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113.

114.

115.

116.

117.

118.

119.

120.

The stabilized oral dosage form of claim 112, wherein the organic base is selected
from the group consisting of ethanolamine, methanolamine, meglumine, and any

combination of the foregoing.

The stabilized oral dosage form of claim 106, further comprising one or more

additional therapeutically active agents.

The stabilized oral dosage form of claim 106, 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.

The dosage form of claim 106, wherein the dronabinol 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.
The dosage form of claim 1, wherein the oil-based carrier is lecithin.

The dosage form of claim 1, further comprising an effective amount of a stabilizer
to promote the stability of the cannabinoid in the formulation, the stabilizer being
selected from the group consisting of one or more anti-oxidants, one or more

organic bases, and combinations thereof.

The dosage form of claim 47, wherein the oil-based carrier is lecithin.

The dosage form of claim 47, further comprising an effective amount of a
stabilizer to promote the stability of the cannabinoid in the formulation, the

stabilizer being selected from the group consisting of one or more anti-oxidants,

one or more organic bases, and combinations thereof.
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