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Del t a- 9-Tet rahydr acannabi nol (al so known as THC,
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the dried flowers and | eaves of Cannabis Sativ t he
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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 cannab1n01d 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.



CFC formul ati ons were tested for use in treating

ast hma but were shown to be only noderately effective.
weems/odashkin, D. P., Reiss, S., Shapiro, B. JPCT/US2005/044375

Cal varese, B., d sen, L. and Lidgek, J.W (1977)

J.
B ORRNF! 31660y R, 39859 P BRTHGpbegl bl

1 15 fcﬁﬁ’ruﬁiﬁpné/ﬁﬂebarai@ adRixidg a thegapeltisglly foecﬁve gnounh df at least

nch L
a d nP ﬁ%rtog?bélaol {lodg.ggregter ?ier{vgp Tve W 9195 %u%éc?srltoﬁr gaﬁ? gvhﬁ%xﬁs(gg%gi)'?g
31: prRideAcng tvhm s@bidty,to Gﬁ@umo@mbflfmmukltlhmv e since been
banned so that such a fornulation is now
usel ess. [0006] U.S. Patent No. 6,509,005 describes an
aer ppuah} di IpenHI BasiRen 16 avin asembiiy towélilve aausea and

conprising a hydrof| yoroal kane opel | .ant, 0

exaNpREng i pationts r%ﬁﬂlvmﬁa&%%gﬁ f%f%@ ﬁ@ﬂﬂ?&% EY( @&H@f“
Whi 6. 69054 SdsOibek & miziod of BediB g Slpakihewitl BgnpoaRed HANt
IS present in the range of approximately 78 to 100% by

grfectloart@l stirpylate yeiaht gain alrthf;/p%twat Bhish&Pmarites pdministering to
pr €% atlbﬁl nﬁ&%@ﬁﬁal%nﬁ@ﬁﬁ%dﬁ?pﬁ@ln d%aﬁlﬁoljigg%uﬁb!unt
wei ght rgani ¢ solvent such as ethanol can be used
to asféicm fiorpausglan iicrdagd ingveight ofithe petishol i n the
propel lant but is stated that it is not required. If a
solvent is used, preferably |ess than 20% by wei ght
WI | l[0ag] r ec@nspe@lall efite woktouphined elycab byd ¢lzesdierch tordatiesniopy

ht Wi I

of t SRS SR LS gl o BARLRER PR dghabing) i
t he capsnlpehas not been achleved.

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@ eiobioeab9 dryi ng. [ 0010] U. S. Patent Nos. 5, 508POBVSHNEI044375
5,389, 375 descri be suppository fornul ati ons prepared

by LXi ng.a.th j - 3 | ARY at
Iea?ﬂﬂgﬁe 3‘8H§%§%§ﬁ$§§% rd%xggggﬁ&gggﬁgatlvg%ﬁf%h a
s up igdpeationl 1 affertiwvhimndurit sf seindapsolajed ouindeindidragd mepnmfor

stabj]ity to the suppository fornmulation. [0011]
EXoﬁ@BWﬁ%g%ﬁé?nﬁ@gﬁgbsed as an antiemetic to relieve

nausea and vomting in patients receiving cancer

chenot herapy. .Addi ti, L1y, U S. Patent . 703, 41
GosaegEs Fdribiend SePedresTin plt b Bt g oret o form
Syt @ BBnbsinbi Mokmpfisis b etixtue Elaitiampaiticailg effétivg amount of a
the patient, which comprises adm nistering to thF

pat c&pebigoididispstsecin#n OHrbagsd FEEIET FPHNG dﬁﬂi%it doage form

dr oRabitePfroth A HaR REBH Bhpsalef 4 EdhuR¥ie chdulkpMGgrcRBapsule, and a
i ncrease in m5|ght of the patient. [0012] Despite al
Y

of the-apigrekbasad hydsesqllpid dile-farping FYBRASEIPB. to date a
roomtenperature stable oral dosage formof a
cannabi noi d such as dronabinol in a capsul e has not

Feerimt?éhi eVihg iInGRIGAT SrirDligoigiRyerte aprbilizsg/eaqnpiipgid
00 i i ech. af b r : .
or o \]fllggléflgle taflor#nS g%ﬁgh{%@ggﬁf&z@% élhgl]lt@ a{@llé& 58 belhily RBAdoMkyt@obtain a

v ; e cannabi noi d drug
pr oalasAge 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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containing a desired 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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comprises one or more stabilizers for the cannabinoid (e.g, anti-oxidants, organic

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



formul ati on contains dronabi nol as the active

i ngredi ent, the dosage form containing ingredients at
w@200e0ed105el ected fromthe foll owi ng during i tBCTUSINE 4375

shelf-life: (i) not less than 90% of the initial

dronahi nal _con fead L L Qr 9

o EBAGR bist e ¥, 8388 cE ghek i

del tgead8scEhiGz oANd any conbi nati on of the foregoing.
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I n Gefitiad Rshedier red enmbodi ments, the cannabinoid is

dronabi nol formul ated in sesane oil-containing
capsul es. However, the cannabinoid fornul ati ons of the
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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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[0035] The invention is further directed in part to a
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[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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cannabi noi ds known to those skilled in the art. [0040]
The invention is further directed in part to a nethod
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: :: 33 rﬁ? teeAﬁ l o @%{eq W,ﬂlﬂﬁq%g’t&%‘{ﬁgtg{?@} és}lgr%rrl%linol is highly

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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sesanol, sesanolin, lecithin and any

conhnﬁaMnbnmam<ﬁhé-ﬁ®)@g®¢ng (either already present
in the (unpurified) sesane oil or added to purified
sesane oil. [0044] In certain enbodi nents, the

oi | Cwanebincidsri 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 | [GUBUEr ot Ahouglpedriinaiettions 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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cannabi diol (CBD), and any conbi nation thereof. [0046]
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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 dsdiatipn.ef S!:Ilhiﬁli’tlyerfasm athdiprotsSeoniRisedabiecdngdbe distillate
cann (?rln r’El?el gac?anal 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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wei ght. [0050] In certain enbodi nents wherein the unit
dose enclosure is a hard gelatin capsule, the capsule

w@e@beeH y contains from about 85%to about I1POP@S2005/044375
gelatin and from about 1%to about 15% water, by

wei . [0051] The invention is further dir -
o SErepst ot S PR b oLl oL i
addiTH®O®Yrotilkes kigk dégresadflbjoasaitabilty efJai withdigmedardriotpiatiant
exan&&gs of éuch ddi ti onal therapeutically active
age AP ANGA A4St coti ¢ anal gesic, a non-narcotic
anal gesic, an anti-enetic, a steroid, and m xtures of

any of the fo i,ng. [0052] In certain.enbodinments,
For 4l 1 o el PR onbdp o PRt Fap e
phahRfpubdiaal thit, RAEEERE AR R Paf ctodtFesuling-ih heavii ng
exanpl es_of such harnaceutlcal%y accept abl ) )
excimsiahetigm Wi nreAuction of highi vl offl ORI u sl Fiblecide
enulegifik & prRBRETRIC IRMiSRbARS gmc-m 89 BeRf Ffiufated in a
etc.[0053] I'n certain preferred enbodi nents, the
canmseiositiry bassragdessribasia U-hdlatraeNesr &A8hP Hoand2s3893d5, both

e SR S Al PEBHECA o
enbélinsinary clinie ifvsstigationsi show praveibefgethisrformlainm (Mattss, R.
15, %, RO, 8, AR b AR AL o i
of tilefirst-pass effect for the therapeutic use of cannabinoids; Pharm., Biochem.,
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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anbi ent’ relative humdity conditions for two years.
[ 005@}-bashécquiroand or herpsuiis eregesgmamdelid @ regm PAREEERE-abl e
extent" and the term"stable" as it applies to the
cannabi noid formul ati ons of the invention is neant for
pur p9ded of Sucheilihasehtampaunds aregeadily aeilabledromeamiberciabn

cont ai ns | east Q9 r ‘o
Con s S8 AP L SO L AP B
f or moaAtemunexihosimoed ofl, Aehif @l, Babasu cih Blacksirombgped oil,

SR R T A

nmont 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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(vi) roomtenperature (25 C) for at |east one year
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of manufacture of the dosage form.
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the oil-based carrier, is reant to enconpass a xture
of t pranehipgidbinasidition tdeeithin, lsammgraiathy rayaikablerphagrihoipitseay

cannagl RO oS OARLE] Elicr Partially dissol ved

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

of t Eﬁa@nvegk 18%1 ry gpgstphghpmls SHEGE R 8ra?d?5ﬁge E)E’Iﬁglan%‘%lggge

nmean grada cannabl nol
f or nPliczal®nseRG ghttosal®isa8 MGH; IPhosab® 38S A, Phosphs g ®f &0;m t 0

have c:oaslp El‘llljalor?@ 89H ﬂxos&%hggﬁc@ g?Gfﬁ”IOSphO 1p§1®g &6’(?;'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
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DESarPePf thesq dieKjdants. has been reported that because
|i pophilic conpounds (e.g., such as dronabinol) are
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Dr orebbirtnio$ torabadli 0%y calegyisdé Dyt eeighawithhthe cdmadmiidr 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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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).
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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

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

extracted. fr.om Ca na as
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Uni t'e at en I'cati’on I cat
200560018 plEcithive aadbynyi coobipteatiededsy r ef er ence 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@pasH?? on of pharmaceutically acceptable  PCT/US2005/044375

cannabi noi ds useful in the present invention may be
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b ohebu ppre pheee S Sofras Bt i pheat BaBharReaiond

subj preferad et b@liguits, aled anidu@Mo i Rescpibadeid¥epsifitate i§ fom about
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CONPfrb @80 Olj1 25tbiaBeLtioNe iAs! Thé atBoxidant 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@smer1ed | i qui d chromat ography (HPLC) in the PCT/US2005/044375

purification of the extract fromthe plant material.
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conponents of the extract with organic solvents and
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" Bog g 5 B3 AT g Brancamn,
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alanine. 1t has Eeen reported, e.g., in U S Patent

Nos. “BUHEBEYT0hd 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
waoabeilend potassium salts are al so useful. TPET/US2005/044375

descriptions of U S. Pat. Nos. 4,933, 368; 5,508, 037;
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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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study with 2 patients; Inter. J . Cdin. Phapnacol. and

Th I cs,, 34(10)~4 6
T b AR i L P R Bl P £ 2 e

by 330M3ﬁﬁﬂsﬂﬁor®aﬂlrbeltcﬁso&rlnfwmd3kxy Ithtvitor 4. I witor 8O HC

with an or c.ac n
pr ef EBVAIRF 9 g’ﬁiorcdgg&% %fﬂﬁ\g g?hﬁggﬁ@g{aﬁg{\/lp?@g g‘%sd Legpstycol
4- ar?on@agwhr@t TWéneKﬂ) M thikres 1BéreoR; entulsifiera@r. Galuaire 44/14;
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canna bi nB conpri ses dronabi nol hem succinate ester
(TH(f I'—aofjrrul ations [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
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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
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oil, mxtures of any of the foregoing, and the I|ike.
Fractionated triglycerides, nodified triglycerides,

wWaEwblet1d tri gl ycerides, and m xtures of tri gPgDESINEE14375
are also within the scope of the invention. Lecithin
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st amdanbys,ﬂﬂhﬂdep@rma’b(msﬂ In addition to lecithin,
commerci al ly avail abl e phosphol i pids may al so be
suitable as oil -based carriers.

[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)
WG 3Me06318hosal (r) 75SA, Phosphol i pon(r) 80; PCT/US2005/044375
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Phospho r)y 90G Phosphollpon(r) 90H;, and
Phosogqawzw as thpgogscibed sredy y phosphol i pi ds suitabl e
for parenteral dosage forms include: Phospholipon(r)
90G Phosphol i pon(r% 90H, and Phosphol i pon(r) 100H.
Phod®di4i pi da certaint erhbagiments, it prsersaty tel pyRicaabihgsnbsiratons
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sesdvkexampleand castor oil being preferred. Vitam n 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
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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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anabitional 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! acﬁtgklrlilsr(])%%n-type syn%})&)gls 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

w@ wbioeEdd ons t hereof. [0093] In other enbodi neCt/ESWD5/044375
the invention, the oil-based carrier does not
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or de¥Ptb™st abi | i ze the cannabi noi d contai ned therein.
[0094] In further enbodi nents of the invention, an
effective (stabilizing) anount of one or nore
pharmaceutically acceptable anti-oxidants is added to

t he oil - based carEk@ﬁnleihmgnafamd}%fgpm@gd.ﬂant " is used
herein to describe any conpoun Ich 1s oxidized nore
easi ly than the cannabi noi d conmpounds included in the
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chelpleg.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@ ewbasxoant i - oxi dant synergists to prevent oxPCHUB2005/044375
degradati on. Any of the known anti - oxi dant synergists

| b d |
T o e R R ol Ry G R R R Yoo 1 e L3HAERIBsute by
whi aBing@Y SPRIMSKN®, ti\/rétietltlv\e: mpﬂtlten%aﬂllﬂlq)rbrlfshoﬁas dipped into the
f |.at d t bt
(ot rsailiion fhaGbRiFa th ImGRu s sty T oS S funedipegly

spe &%s@@wnh ftheeai OThefiiddapInlesfietdriag, teanbierrek ioddsah glass

0" oiHeE it SsBRERF PR B Ra e 4 E g R I

acCeqH akd §5° n};fot stebiligaRldies X see S@ibilRy SRS, beiod BEKABHIB 13).
preferred enmbodi nents, the amount of |ecithin included

in I capsweaniilivsd in Wisoueredyns yerg dze FrapHECS ARG Ne0Re
aboubrofablndl h ARAVET 163% PoMtiANBrolRing bk AP 9 8 0 AR i
nore preferably from ab%\%t r@ tlgngbggt 86%1? w/%v% I‘ﬁg
othéﬁnﬁmgﬂemﬂeéwémﬁﬁbﬁhents the anpunt of L-ascorbic
acid-6-palmtate is fromabout 0.001 to about 1% w w,
and in certain enbodlnents nor e preferably in the
range from abBxd : Dy
ant i - oxi dant preferably prevents the fornatlon of
degradants in the dosage form such as those nentioned
abo\je146hanehyexeipleastd poentiallyy et ammadtinbinafud8 TG} ,
cann%)ciepgrels(%m or cannabi di ol (CBD), to o
unaccept abl R RS (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 yweloexade hi n; phosphati dyl chol i ne; PCT/US2005/044375
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an unaccdpedbigepesatent and the fornulation is deened
stable a L: C t Wo-yegr expiratiaon
dati g (190N foe SRS SHLARR ol Ml bRt R T s b
condi ti ontenof el evated tenperature and humidity of 40
O?%‘g)relsqlgin\l/t% QrHrrﬂeqci)Ij%a{)’gls—l) for 6 nonths, and/or (ii)
when pl ace uRdger® '

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@r®631pD099] Exanpl es of suitabl e organi c baBewUSIWDM4375
may be effectively used in the cannabinoid
formul ati ons of the present invention include but are
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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 @is@d erhodinRRisSnod BReCARRARINRHIMLE béségﬂm%ﬁﬂg gﬁqivo

carrier 'm xtures include stabilizing anounts o th
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t f
base(’s), ‘or coﬁblﬁggions
disintegration 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

W@ b®epsasent invention. In certain preferred PCT/US2005/044375
enbodi nents, the cannabinoid is dronabi nol . Soft
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ant i wibgh dﬁﬂﬁsmdré@ﬂaphrsg@[ﬂdléti&agﬂj rﬁiﬁl@ﬂ&s); mgl%e?m ?ﬂtl?f}li d
formyul.ati on can,be encapsul ated withipn a so gel atin
capsHFiRegaton BRdPR %?%gq%ésef%?“%é lf\gfé‘?FertE?i thsefrorplingt capsies of
(€. gExanfpUCHrabliidy dikifgGRNA AR HHRGh&HiHRasd AttheBF28Rniinol
an unacceptabl e extent and the fornulation is deened

st abiheuld be gradily penilabin fos gbsesption in any RafinfJhegastesptastinal Hact.
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 pl aced under eIevateﬁaaﬁgperature condi tions of

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

tepperature (25 CJ TOr nk . |
|ngP§9a1p§fnlﬁg- Em%itegm %%ﬁ%‘g‘?g’?g me: .glj";‘.% Nt ogreals
may—1 ncjude gne—qr,more adafi4ona 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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[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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accordance with Example 2. The formulatlon 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

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

o 100% 100.00 0.02 0.54 0.51 3.82

ero 50% 100.00 0.01 0.60 0.58 431
3 Month 100% 80.24 0.16 0.85 0.50 11.31 7.49
onths - I750% 90.36 015 0.88 0.49 11.48 717
s Month 100% 90.19 111 0.99 0.49 13.56 0.74
OnihS - 509 91.38 1.08 1.06 0.49 13.25 8.94

[0161]  The results of stability testing of Example 6A 40 °C are set forth in

Table 5 below.

49




coated with a seal
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oati ng.
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seal

nmet hoxypr

opyl cel

| ul ose,

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

limted to
hydr oxypr opyl net hyl cel | ul ose,

coating may conprise a hydrophilic polyner
Exanpl es i nclude but are not
hydr oxypr opyl cel | ul ose,

press coating, nolding, spraying, dlpplng and/ or
al T - SUSPEIIST O Or[ai Tt uri 1 Mg pr ogedures. [A Pr @& Tdfmkties
“@EWﬁod of| apphyi ng thepsedl awating Ds-Thy gan coati Ng,increase
&re thd sead coptiny is |appled by sprayilng i% onto +%
the cores acconpanied by tunbling in a rotating pan
zero  Thel08%a] coat 10880 hat er i &2 [nay b&3hppl i eddilgd t he ddinge
fo 59?35_&_545};9&33% on_ hyv0H Lovi 880 enl vend Bl o o 43Lp
OF AR B EOUS O —a ANt e Of —af OF Ganhe—aRt——
| Month LS “ﬂ”“$.76rt' =047 T o dve T ”'¥&$'° 1096 | 7.14
aqug)b}ua §OTVeny o3 [T ST [COat Tjgy TR eI T 6453 and b(glg(y STt 5.65
should—be conpatTote with theencapsulatTng matert a
2 Month OT[ Tobg ddSage gg@s M acleyg phar mageut| cap.6s 12.46 8.64
Y nigsoedi enft (S) ,90anf any obBHer coabs hg. Exessglary 1i.15 6.84
solvents suitable in applying the seal coating include
3Monthsaq Wts- hased 8880 ut i ons%36an al cdbl . ket g estiBs 9.41
g)r/o allj nhnf8i8195 ydr nr‘%@olﬂnn, héﬁ@_}gn_at e*9%o| Ven‘@é‘} 8.53
cycl h nt romat | .
y [8%2’] P aI];he resu ts 0 stab?hty %stmg of E%hmple 6A 55 °C are set forth in
Table 6 below.
Table 6
. Total Impurities
MS"S‘S%W Potency CBD CBN D8-THC Tncrease
% % % % % +%
Zero 100% 100.00 0.02 0.54 0.51 3.82
50% 100.00 0.01 0.60 0.58 431
1 Week 100% 91.00 0.06 0.58 0.50 11.15 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 Qil 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

whyasos3ipy opyl cel |l ul ose and PCT/US2005/044375

hydr oxypropyl nmet hyl cel l ul ose, and is delivered as a
susp sgi Nho S a

ot e oS B3SO T8 1 TR S months and a
f or mPdIC fonéd apd yeacks.i nventi on may al so be coated with
an enteric |layer, alone or in addition to another
coating. The enteric materials for use in the enteric

| ayet0lpd]ef eThbtegultsadiswbilityiesting bf Branyfle st 25 W 4rk wétdorth in
pref% qbZ¥IaIIOMAng for release of the active agent in
the intelPPIR%I tract. [0109] Suitable enteric coating
may conprise cellulose acetate phthalate, pol yvi nyl
acetate phthalate, acrylic r such as Eudragit
L(r)., shellac, cellul ose ace a e but yr at e,
hydroxypropyl met hyl cel | ul ose phthal ate or

ﬁmﬁqe Ibns therédof. TOIIP] Additijonal mat eri al fotal Impurities
%able f ofotrge i [N tE¢RD ent er CBNcodgt i ByTHNc| ude Increase
al at es in%ludino cdel | ul ose”acetlyl (ht hal ate% +%
r-pl lulose triacetyl phthalate cellulose acetate
Zero t etlraRdr pht. 0000 ls " o002l ose o ' il al®
A 501%) || D‘Q&OO oot ot rQO ht hAal ’\Q'ZB ool l |Q'|58\ o _pnct 3‘2
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[ 1 o ) | P ) [ +
htrt ater el se et tn tre;
3 Month[; T6tos kg 0%8 | M .65 0.54 12.74 7.69
50% 86.98 0.20 0.60 0.54 12.60 8.28
100% 90.33 138 0.80 0.51 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
% % % % % +%
Zero 100% 100.00 0.02 0.43 0.57 5.05
50% 100.00 0.01 0.48 0.58 432
100% 91.91 _1.06 0.72 0.57 12.77 7.72
I Month =70/ 89.41 0.94 0.82 0.62 12.60 8.28
100% 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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where the enteric ﬁoat QgCI §ourced 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
Motsure Potency CBD CBN D8-THC Tncrease
2 % % % % % +%
7 100% 100.00 0.02 0.54 0.60 4.11
ero 50% 100.00 0.01 0.52 0.55 3.8
Month 100% 92.95 0.06 0.64 0.51 6.08 1.97
3 Months 175557 96.01 0.07 0.67 0.56 5.98 2.09
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[0170]
below:

The results of stability of Example 6C at 50 °C as set forth in Table 12
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[ 0114]
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ALKYLCELLULOSE POLYMERS [ 0115]
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g

i ngr edi ent according to the invention.

i ngredient with an aqueous di SPET/FRIIN5/044375
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The anmount of overcoat
properties of the

i ngredi ent and the desired

LRI Y byl way of exanple, Jone preférred Total Impurities
al Kyl cel 1|ul Besney ppl y&BP i s et¢BN cel | Wsasi€, [al t hough| Increase
the artislan Well appr&ciatle tHWat ol her %cel |l ode +%
angdlor—al kylcellulose polyners may be readily
Zero en'()%ed ginm0903r on 0 comniOnhiion G0 L1 oAl
£ 1009 = ] = Fiobo [T 601 c 0oz T USS[ 389
Ur a 1Tyudr opgriuorco .Ucll TTYS Cl.L.L.UI urtig—to—t e | TV CTTU | OTTs
W k‘[UIﬁﬁ% € Cougpg,laiiyag;dlidbbgzaqueuueygpbp5|§%yl 251
% of [ebhyl Cel T ul@se[ 1S Aqeiedoat (T b.74 FVC Cog5 |, 7.00 3.11
Phi | adel phia, Pennsylvania, U S A Aguacoat(r) 1s
2 Weeks 100% 93.01 0.01 0.77 0.60 9.38 5.27
50% 93.75 0.01 1.12 0.56 9.52 5.63
Example 6D:
[0171] In Example 6D, dronabinol formulations were prepared in accordance
with Example 6, using sesame oil sourced from Arista. The formulation in
Example 6D was exposed to moisture in accordance with the process in Example
6. The formulation was then used to fill amber glass vials. The formulation
within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.
[0172] The results of stability of Example 6D at 25 °C as set forth in Table 13
below:
Table 13
. Total Impurities
Molstre 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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a coatlng, it 1s necessary to intimately mx the
Aquacoat (r) with a suitable plasticizer prior to
use. [ 0117] Anot her aqueous di spersion of
ethylcellulose is comercially avail able as

Surel ease(r) (Colorcon, Incy,p\égt Point,

Pennsyl vania, U S. A ). This product is prepared by
|ncorporat|ng plasticizer into the dispersion duri ng

Al + [y £ AR
the—manufactuor Mg TProcess T A NOTgrt o & ot Y'T’St,allmpurmes
%% i ci zer pgaisputl Yl cpebacat edpy and sisakid i FeT (ot enc oo
id) is prepared|as & honpgergous |m xture, | whigh i g 1%
then diluted with an alkaline solution to obtain an
Zero aquéliis di spel®iobn whi cA0%an be C#pplied @brectly Ao
subs atels. AHRPIC POLYRERS [0PPR] | n of Bl prefidided
erbodirent-s—otthe pressnt invnnfinn the controlled
Lo, ooy o 90041 063 OOk g3 |y 11.93 8.11
lMonthr el‘?c/« CI :Iut T Ig‘g:zg \,Ullp: T 687) (o8 |J||c0|4;7| :: E‘ll S5 z 6-37 1 201
d(.. cpltapre acryrtc porynet, ettrch rg—ou rot—H-ted
,Momh aoby | TIC_acigdsamd Metfigey yi T C @g[d COpPPEyITETS 1347 14.65
?neibq&t 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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udt er nay aparoni Um geoups t o% he peut%al % +%
(meth)acrylic esters. [0121] Certain nethacrylic acjd
zero  €SLI80%t ype pol0QPfers ar d%seful P& prepfHing 5.05
ph W%npn(ﬂpnt 1058k ngs WL ¢h rrn\loﬂ& llcnd %58 laccorddhtce
wi-t-h f he prese venti-on For examsle t here—atre-a
hf \l Af nnn} 3:5w ro n\lSI'fQYL ﬂﬂﬂﬂﬂﬂ 12 t’,« ,052 ‘39‘ 7 34'32
3 Months SM VOEEUPES T 2 syfihestzeggl [om 53 25.17 20.85
6 Month 100% 47.17 5.48 2.13 0.64 50.49 45.44
OIS TS0% 67.70 3.75 1.23 0.62 32.62 28.30
[0177] The results of stability of Example 6E at 40 °C as set forth in Table 17
below:
Table 17
. Total Impurities
M:(;Sotl(l:re Potency CBD CBN DS8-THC Increase
% % % % % +%
Zero 100% 100.00 0.02 0.43 0.57 5.05
°r 50% 100.00 0.01 0.48 0.58 4.32
1 Month 100% 31.99 6.67 3.01 0.59 62.69 57.64
on 50% 84.75 2.40 0.62 0.58 17.83 13.51
2 Months 100% 22.90 5.35 3.72 0.62 66.06 61.01
i 50% 74.41 3.52 1.12 0.56 24.48 20.16
3 Months 100% 16.93 4.18 6.54 1.06 72.54 67.49
" 50% 64.95 3.62 1.41 0.54 30.28 25.96
[0178] The results of stability of Example 6E at 55 °C as set forth in Table 18
below:
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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 v‘ials 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.

27.12

[0180] The results of stability of Example 6F at 25 °C as set forth in Table 19
below:
Table 19
. Total Impurities
M
2oslsotgre 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
3 Month )
oS T50% 95.43 0.28 0.71 0.53 6.06 217
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in digestive fl ui dBCT/US2005/044375

[
However, coatings formed fromthe same are swellable
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6 Monthf | (H®L 161231 P8 d—Errdr§g PRS- di-sijer stons' & 6.3
¥ UE@e TV L2 0T o6 178 #99 T 0dg 554 £50 491
thepresent—nventiom may be nixed togetier inmany
desired ratio in order to ultimtely obtain a
cont [0d81] edr Biegasdts 0 statilitytof Brarhgle bFRgt 40 Wessisetdbitlein Table 20
di sstalant:i on profile. Desirable controll edrel ease
formul ati ons may be obtained, for instance, froma
retardant coating derived from 100% Eudragit(r) RL5
50% Eudragit(r) RL and 50% Eudragit(r) RS, and 10%
Eudragit(r) RL:Eudragit(r) 90% RS. O course, one
skilled inthe art will rectaple2@ that other acrylic
pol yners may al so be used, such as, for exanple,
udragi t (f) L. PCASTI CI ZERS TN CONTRCLC RELCEASE CabilihksHties
DI%4] | n enboci ment LBof the EBesent DsmEnton Whereé Increase
“the coatilng cénprilses Yan aquedas dilspersi on of % +%
hy r%{)}hn iC mljntor olled Lrp2| ease rmst eri al Ol%php incl usion
ef flect i VEYSnpunt i r— PP it h feaus
zero g,f 345 orheot i aiount B ppragifdizer fithead
|J Lk~ | LI} A\ | Ilybll \J'JII\JIJI 3 mord T LA LB \Z LB LAY
Fpige tie physigal praperttes ghtthe 5 7.78 3.67
I Monthe o frggoptted=Tet G@age coat p g For @ydnpt e, (BECause 7 335
ethylcelTulose has a relativelry high grass transition
2 Months  |-100% 86.15 0.43 0.79 0.60 13.86 9.75
50% 91.50 033 111 0.62 10.35 6.46
3 Months 1 100% 81.13 0.69 1.58 0.54 20.90 16.79
50% 91.88 0.36 1.88 0.58 14.48 10.59
[0182] The results of stability of Example 6F at 55 °C as set forth in Table 21
below:
Table 21
Moisture Total Impurities
55°C Potency CBD CBN DS8-THC Increase
% % % % % +%
Zero 100% 100.00 0.02 0.54 0.60 4.11
50% 100.00 0.01 0.52 0.55 3.89
1 Week 100% 95.76 0.03 0.62 0.54 6.62 251
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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coating solution and nethod of a Ilcatlon [.0125]
Exargsp@ple df Thaformypions varersterpd iy If%?m@tr BiFTERrIsUl ose
i ncl ude water insoluble plasticizers such as di butyl
sebacate, diethyl phthalate, triethyl citrate, tibuty
ci trat e, Esample 7-1 contains § mgar@n@bwghsqlutlom@ B¥6 3v/) andk %(w/v)
oth% C&@{ﬁ%mhﬁ§QhNQ%§T&£éﬁﬁF £840). (such as acetyl ated
@/ycerldes al ate es rs castor oil, etc.)

may be uExample7-ii e@rhayms Song dranabinad salntI@s(@é)éVoalvw and 0.2%
pref i di spersi ons of
ot g Ep PR b e B AR PP0 o0,

Exarrpl esEnﬁnmu’Y-habhtemm mg dr@iaziapissofution (h@8%aervy) dnd 0.1%

rese i Iude but are not
| i m)(‘?'}év g]tygerm it rse% Uwpe dtNIp@’Pﬁ Mo riethyl citrate
NF XVI , Eiadqm v obnﬁamgaa g dﬁbnbblhg!ll sopinbinm @ew/vanad 0.02%

bos ?w/k%/l) glycérm 1¥1r osp Xle orl 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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Pri 380 ) Flpupof el J 0t Bun SARLRN (LG Mlaes
pl ashics c&RitidaObE ST ﬁxﬂu&@wsekdms BEPE |fmfm/o ofeclest tegpectively.
cel lul ose of the resenkﬁ’g¥ent|on [0127] In certain
enb 3 Hswisare prRgidse i Y023 0e10% sral | 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 Jiblel2dd in the art will
readily recogni ze that patients receiving chenptherapy

‘for cancer nmay al so reggsi }ée TOEAL antREAETEDR SUBSTANCES
CORUITRIN D AORMMLATONEKI ngo}:‘ I BiFURIE (pPSTHE! e ¢BKel y CBD
recei vel opi oi ds as well "as hon$ter di dad, % %
amt =T @R ROy =aggnts. The fornyrations and mef hods
28fo HHR | NVAHDLEdkaTRY | yskhel iqsd ude one or mege | 029
addi gﬁpeutlca 'y pctive agents, |such asj for

exafpte;—non=narcottd
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 0.58 1.40 0.19
(0.002% Glycerin) 79.55 20.45 5 , .
Example 9-ii
(no glycerin 67.41 32.59 1.06 4.96 0.29
added)
Example 7-i 208 0.76
(1% Glycerin) 61.35 38.65 0.16 . .
0 Example 7-ii 287 0.72
55°C (0.2% Glycerin) 63.54 | 36.46 0.16 .
@weeks) [T Bxample i | 301 | 3720 | 019 | 296 | 079
(0.1%Glycerin) ) ) ) ) ’
Example 7-iv 284 0.88
(0.02% Glycerin) 64.04 35.96 0.18 . .
Example 7-v 017 | 279 | 077
(0.002% Glycerin) 66.02 | 33.98 . . .
*Control
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anal gesi cs such as acetam nophen or aspirin, opioid or
opi at e anal gesics, non steroidal anti-inflanmtory
waoleag®6INBAI 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 exanpl e negestrol acetate, drol gne .
oy HBRDI RGN RN i B GRS T I dhat dronabinol i
| NV @hiyOdhstaBle HEhe PEksédde 0APIOESrinG 8 fayt, 8¢driaviRirdlsfulge active
includi'ng but not limted to the above-nentjoned

O Lierec et FRBTS pBA0 BRBIAPngP A CC LR AB) (B exposed
dos Nl 8fin @024 Ment s, the second
the%g%’gggfn?:g 1|l'ajyi}tlact if\%ﬁdr ug i s%gepar 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 ngEe@héeat Stabiiiy Residts- Mdditipwpf Glveerini@lycerola
pain reliever, such as a steroidal or nonsteroidal
anti-inflamuatory drug, or an agent for inproving

st onerg9] notid dohfism fvhethepdherpdditjonafi darwinglamoonts df glgeerin in

t her api es, . such as, but npt, limted t sur.qer, .
L
comhiaRl lilffhrﬁieﬁﬁlﬁﬁﬁs oena-STHG, OBD a4l GBSt seabdlidy studies at room
se t i i i i

a l%eemnpe!re?ture%hd g\{l atccelg'latte %crm 1‘510%2 ggeer léltl Ieygter(l:(PeH%(e)rlilc?dd oftt)i?r{enxgere

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 ni stration. Thus, a regi nennmay call for sequenti al

W@ehvs/680Y at i on of the therapeutic conpounds WPETIUS2005/044375

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 tHeblagéuti c conpound by an
oral route, a percutaneous route, an intravenous

dut.e, an| intranugcul ar route, or by direct| ahsdipilineyrities
bhioough nucUFhrenbr 488 tilssublY for DEEmpl . Wet hgr Increase
tho thoranaitile pr\rmnl/l%nlo f h o condy At or a(?\l Aarln +A)
I.llb. I.!I\,I uPbuLl \¥J \/UII’JUUIIUO T CITe \/.\JIIIJI LLAYAY] C LAYA ! u|uy AT O
PO St er et Giab Ty, regbAt Yy tacattyssppccattys
PN SIS TY, 18 gofal ENLEhAl T'Y (TN | €XAITPh 6 3.70
SURGHLANEOUS, 1potbllanuscupal, 1 NtgeaVenouso.shp 3.81
Zero _mhn@dernal |q&ﬁﬁt|ons,08{ |nfu§L8n tech&hﬁues), 3.96
s@3er at el ly or
(7A-v) 100.00 0.02 0.54 0.52 3.95
0.002% ’ ’ ' ' '
(TA-) 1% 89.05 0.12 0.70 0.44 10.91 7.01
(7A-ii) 0.2% 88.70 0.18 0.77 0.45 11.20 7.50
3 (7A-iii) 0.1% 92.12 0.11 0.76 0.50 11.07 7.26
(7TA-iv)
Months | /20 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
(7A-1) 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
6 (7A-iii) 0.1% 92.97 1.07 1.00 0.48 12.68 8.87
(7TA-iv)
Months | /o, 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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t oget her,

contained in a suitable pharnaceutica

w@b@soesaeut i cal | y- accept abl e exci pi ents,
ot her fornul ati ons conponents.
conventional ly used in pharnmaceutica
and these additives are well
Such additives include pharnaceutically
anti -foam ng agents,

be
art.

accept abl e detackifiers,
ant i oxi dant s,

i ncl uded,

each such therapeutic conmpound w ||
fornmul ati on of

di | uePCBUB2005/044375
[0131] Other additives
conposi tions can
in the

bufferi ng agents,
chel ati ng agents,

fl avor ant s,
bi nder s,
and m xtures thereof.

agent s,

col orant s odor ant s,
fillers,

vi sconodul at or s,

pl asti ci zers,
The amounts of such additives
can be readily determned by one skilled in the art,

Kk

opaci fiers,

| ub

be

nown

preservati ves,
tonicifiers,

suspendi ng

ri cants,

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
Administration Iﬂ Q?I

f or rialde 2Dn. Rout e of

The for m|| ations of the present

IyasRNt i on refer I v Hdoil yrppurities
o oki 1 aﬁo%npyt clerapby. qam apot SR T
skKi ¢ art, w app! ecilate & %
St d[.)l I I ZE,U Cdnnd[) IIOI U I (0] IILII dll ons UI llle presert
@NBNEI 0N ar €100 |11 m teyd [TO0 admiehi| ST T at 6.5 Dy {180
or7ali routle, amd.ocan be @dm ni st esed vi a ¢.fze 3.70
n@&@h&@%ric roge; a pek@ut aneowss out e, 0.8nN 3.81
Zero iﬂbf%vencus rdlog| an iddirjanuscylsar rout gy [or by 396
gga;% 100.00 0.02 0.54 0.52 3.95
(7A-D) 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% 9263 0.53 0.83 0.52 9.88 6.07
Month gcﬁgz) 91.00 0.51 0.83 0.52 9.74 5.78
g%;;% 91.94 0.49 0.93 0.51 10.26 6.31
(7A-0) 1% 88.22 0.35 1.04 0.46 10.89 6.99
(7A-i1) 0.2% 38.08 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 11.75 7.80
(7A-0) 1% 86.71 0.42 1.49 0.45 12.45 8.55
(7A-ii) 0.2% 86.78 0.37 1.63 0.47 13.03 9.33
3 (7A-iii) 0.1% 88.38 0.38 1.63 0.47 13.07 9.26
Months gﬁggz) 88.10 0.35 1.61 0.51 12.85 8.89
g%g;% 87.64 0.34 1.81 0.46 13.87 9.92
[0193] The results of stability testing of Examples 7A-i — 7A-v at 55 °C are

set forth in Table 26 below.
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absorption through nucous nmenbrane tissues (e.g.,
buccally or rectally). Although fornul ations
wapmweioéiteal |y suited to oral adm nistration 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, or
t herapeutical ly equival ent anounts of one or nore
ot her cannabi noids may be utilized (as can be
determ ned by one skilled in the art). Mking the
Capsul e [0134] In one enbodi nent of the invention, the
cannabi noid fornulation is &abledei d-filled hard

capsule. An essential part of a liquid-fil | 1
p otal Impurities
apeat i on | Pm%),dMI%) tp effectilv %ﬁT oy e
cap%ul e. The mpfhods at are-dvailla seal harc 0%
getatTmm capsutes are UdHUIIg u>|ng a gblalll bakd—and
S@Aliy g USITNJ1@.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-iv) 0.02% 100.00 0.01 0.59 0.49 3.96
(7A-v) 0.002% 100.00 0.02 0.54 0.52 3.95
(7A-D) 1% 86.50 . 0.01 0.79 0.48 15.02 11.12
. (7A-ii) 0.2% 92.73 0.01 0.72 0.51 13.58 9.88
Week  |(7A-iiD) 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
5 (7A-ii) 0.2% 46.43 0.04 2.66 0.45 44.57 40.87
Weeks |[(7A-iii) 0.1% 42.78 0.04 3.14 0.58 48.10 44.29
(7A-iv) 0.02% 38.99 0.03 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

Yarying Amounts of Glycerin Added

[0194]  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@eioane1opy t he application of noisture to theP@r/E82005/044375

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 indlisbleg7publications. (See
e.g  Cole ET liquid Filled and Seal ed rd _
GRbat i n Capﬁglef, Capsugel Li?§ ry (g%i i najly memmmﬁ:%w
petsl i shed K tgfo§ A By | ety, nrA o 92),‘%‘k 9%
FTICur pgutr atcu 11ier erir vy 1 €1 I €TICE. AUVAlTt ayt U1
RSNy on [ 0136 o0 (e braped progigct VarpBo (T 379
anabk N0l sabagoijon 1 nosoft gel@biin cCapsel ES) | S4.09
N(7eHii) 9. 1wnst ablien.catl r oomn.bienper atawre. Thep.ed pre t hao
7 ;
o pERdact urer gy 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) 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
(7B-iv)
Months | o/~ 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-i) 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@ owb/0680% 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 | BUOBUS2005/044375

2003) .

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

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

factors nnnfrihufing to |

on.

In certain enbbabled$t s,
lrn\/pd stability of the

addi ti

| ow perneability of oxygen through the
| ow sensitivity to

and t he

onal

Unl i ke the
i nvention
dronabi nol) formul ation

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

| ow

ant i dgtal Impurities

@goarrabi noji losage f%gs pres nt_inv
Htd ude the agdi tion o effec e ot LﬁHF i g agount's ose
of organic bases (e g., €t hanot-am-fe—and ree . fAe); :
g/har. T Ne addiolop N of agidi T onglsg ¢f fectjyE 3.79
sted) 0.2%21(ng amown] s of ant|i - oX1 @an{ s Whi géy Ay Of; opRy
N@B-iipe.1%nher ehaolog | f oundo.din t he oif {basedo.eadr rier 4{od or
Zero e&%ﬁbl e, sesamola@ | eci t g, and/ grsy L- ascoghyic 3.90
te)l10137] In certain preferried
§%}I| nents, tdoeo ‘annab«mu d fonnaul at i ongsof theasin
(7B-0) 1% 88.51 115 0.60 0.61 12.28 8.49
(7B-ii) 0.2% 89.51 1.02 0.71 0.59 12.26 8.17
: gg-ii? 0.1% 90.14 0.98 0.66 0.58 11.88 7.88
-1V
Month | ¢/~ 88.81 0.97 0.72 0.57 12.07 8.17
(7B-v
0'002;) 90.06 1.08 0.71 0.58 12.18 8.06
(7B-D) 1% 85.59 0.82 0.73 0.60 13.32 9.53
(7B-i) 0.2% 85.39 0.67 0.90 0.81 13.25 9.16
5 gg-}u; 0.1% 86.54 0.67 0.86 0.59 13.29 9.29
V%
Months | " 86.16 0.65 0.88 0.62 13.49 9.59
(7B-v
0'002&) 87.71 0.59 0.96 0.60 13.75 9.63
(7B-0) 1% 83.33 112 123 0.57 14.70 10.91
(7B-ii) 0.2% 84.36 1.00 1.48 0.59 15.38 11.29
3 (;g-pi) 0.1% 83.95 0.89 1.47 0.56 14.86 10.86
=1V
Months 8.02%) 84.81 1.00 139 0.60 14.73 10.83
7B-v
5'0023& 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

waeonsietiency of absorption fromthe gastroi nt eBCT/H81005/044375

t

ract.

Uses of the Present
formul ati ons of the present

I nvention [0138] The
i nventi on are useful

in

treatnent and prevention of a very w de range of
di sorders,
anor exi a,

spasns and ot her

i ncl udi ng,
cachexi a,
di stress (such as heartburn,
sour stonach),
di sease, gastritis,
ul cerative colitis,
syndrone, Al zheinmer's denentia, agitation,
i nvol untary novenent disorders,

pai n,

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

for exanpl e,
gastroi ntestinal
i ndi gesti on,

d

i sease,

nausea, vomting,
tract

st onachache,
Crohn's

syndr one,

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

post menst r ual
nmuscl e

gl aucomma,

bi ol ogi cal

activities which lend thenmsdhbleg9 o possible

t herapeutjc applications  such as in the treatnent of
Glygrimi ne he@daches, qﬁkpal rFNan X|-ety, ToR mm?%
&$°@n ana gesyc (6.9.,t0 1 resf nedr a palQ) “ﬁg“
Cannabi nor ds—such—as dromabi IIUI ney —be uacu toget her
W7ABh) 1©pi 0] d anal.@§Si CS b p SYNej @[St T Wey [t U TEljeve
p&iBri) 0.26dviant agesoodt t heogopbi nate.®n may bBC| UdE 409
J€Briedsd®d| admlfd.®t/r at i ono!l 0.47 0.60 4.00
Zero (7B-iv)
0020 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-)) 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-
800;% 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-iil) 0.1% 65.98 0.19 1.42 0.54 33.00 29.00
=
Weeks 8702;/:) 21.93 0.34 3.26 0.64 71.79 67.89
7B-
800;2 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

67



of opioids (leading to decreased side effects) and nmay

be opioid-sparing (i.e.,

w@booepeadd t o achi eve an equival ent effect).
has al so been used in the treatnent of cancer cachexi a

(where

di sease,
epi |

o) sdaa]

contenpl ated for any and all

he | ass

canCapsufsapyeEspisisl
MOV ONRAE mbnfRRAEESSs I Wk dait G¥&EONI a,
Par ki nson' s di sease and Tourette's syndrone;
and for appetite stinmulation in Al zheiner's

! 2R

etite ind

dlendestes ab

Hunt

allowi ng for a reduced dose

Dromakion®044375

i ngton's

SET gBane b o) L o,

] Trihe esultoef stabilitn bsting of Erempigs &t il orf§-pitepat- & set
i n deEbindehledOREION- 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 iTwded ents, stability
conditions, stability profiles, percentages _
G@ﬁgﬁgradent%ﬁ percen%a es |of é¥£ur thgsﬁga d thﬁmﬂmwwfws
1119 Y H H ~ ncrease
are neant) LGS appl Fhabl g td fhe GeHe R ijnventions "oy
UCTSUCT 1T UT LI LA Ul y SCUUT UIT U SR~ D[J crrrrroactt un
gie) gy t e apREppEd Clag gy DET b4 FD DESERITPTHONSGF
RREREERED EVBORLIVENTS [éh40] Thged pi T OW gy [EXanph 65
I(hd-1sd.roat|e varov.ous aspewdiy of thes presendeo 4,04
Zero gﬁigz) 100.00 0.03 0.54 0.57 4.05
87830;2& 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-) 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(()30& 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
wheoosoeHdY ued as specifically limting the i nvROIL/US2I005/044375
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@siealwms transferred to each of the 6 cyli nPET/U81005/044375

gl ass vessels of the USP Dissolution Apparatus 2. The
apparatus was equilibrated at 37 C for 1 hour. One
capsul e was placed in each vessel and the capsul es
were allowed to sink to the bottom of the vesse
before starting the rotation of the blade. The
rotation speed of the bl ade was mai ntained at 50 rpm
during the disintegration testing. The capsul es

wer eobserved and the tinme taken for each capsul e shel
to rupture was recorded. Rupture of capsule is
identified by visual inspection of |oss of integrity
of the capsule. Exanple 1; Manufacturing Procedure
[0143] Del ta-9-tetrahydrocannabi nol (dronabinol) is
chenical Iy synthesized as per procedures known to
those skilled in the art, and is supplied as a

| i ghtyel | ow resinous oil thdebled2sticky at room

t efperat-ufe a”d hardens—uppnrefrigeration Chenmically
Qywthesi zled pg yablnqhnjs suppl, ed |qm vl boforlpppirities
°G X [11’ i t H /C Increase
ask wth vacuur) adapt ore,w t 40 0- r%ng %
seal joint and bakeabl e PTFE ptug. 0144 oabtnot
| vCseigane| oi [ 10s00dr epar edt RS T old.sav T AnNgei | batMBgg
V&eiurh 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)
0.02% 100.00 0.03 0.54 0.57 4.05
(7C-v)
0.002% 100.00 0.01 0.54 0.56 3.89
(7C-) 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 | (7O ) 97.55 0.04 0.82 0.58 7.83 3.78
(7C-v)
0.002% 96.92 0.04 0.54 0.56 7.88 3.99
(7C-) 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
) (7C-iii) 0.1% 92.80 0.01 1.12 0.57 10.48 6.44
7C-iv
Weeks 8'02%) 91.55 0.01 1.20 0.57 10.75 6.70
(7C-v)
0.002% 89.74 0.01 1.31 0.52 11.18 7.29

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

Yarying Amounts of Glycerin Added

[0202] 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@aoedied oi |l bath (approx 10 min) until the PCT/US2005/044375

dronabi nol turned into a flowable |iquid. The vacuum

Tl R 55 Etlor oA R P 4D B el ¢ & D an L o e

by asidgedksgl ass pi pette and the exact anount
transferred was noted. The actual anount of sesane oil

to be added to the m xture to btaln tﬁf r%gwrzglre
cont93Mr at Lhgrreglts of HakibIitinga ?@g}p&% “kd Care
( Sesghfrsthgn Tale 33 ROy (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 dablkeddt soI ution for sealing

hard gelatin capsul es (_1:1 ethan tn DI _water) was

ciptgpar ed by m xi ng ual amounts df (g oll_andCos) Impurities
water. The @ 'ﬁyfrom(f caps&ﬁ}é Was e, d. 184 ] ?‘ff/ase
forrutati-on \chi valent—votune—of 16 5..9) prepat ed—n
?ﬁf-‘iﬁ’l%‘la”‘ e WhilgoExanpt godwas fdsgd 1 [0[3@ body 98
caPpdhe DY 100.00 0.01 0.51 0.52 3.70
(7D-ii) 0.1% 100.00 0.02 0.63 0.58 381
Zero 87(])32],‘/1’) 100.00 0.01 0.59 0.49 3.96
(7D-v) 54 0.52 3.95
0 00% 100.00 0.02 0. . .
(7D 1% 86.82 122 0.05 047 12.02 812
(7D-ii) 0.2% 46.83 6.13 2.56 0.60 46.56 42.86
; (7D-ii) 0.1% 87.07 152 1.03 0.49 14.56 10.75
Months g(l))z';/:) 59.19 4.64 1.78 0.69 36.18 32,22
(7D-v) 0.55 16.58 12.63
0 0% 85.32 1.28 0.87 . .
(7D 1% 87.53 0.79 138 0.53 15.46 11.56
(7D-ii) 0.2% 39.88 3.54 4.54 0.52 54.18 50.48
] (7D-ii) 0.1% 86.05 0.89 153 0.52 17.78 13.97
Months 5)7'(‘))2';/:) 55.62 2.09 2.93 0.64 42.49 38.53
(7D-v) 5 17.89 13.94
5 002% 86.58 0.83 1.08 0.56 . .

[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
W@ 2006068309 Wal | s of the cap. The body was i nredP@r/&k2005/044375

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

capsul es). Exanple 3 : Conmercial Mnufacture [0146]

An exanple of a potentially useful conmercial

manuf acturing procedure is as follows: 1. Wigh

requi red amount of Sesame Q| (e.g., approximtely 50%

of total batch weight) of Sesanme Ol in a clean

stainless steel tank. 2. Warm Sesane Ol to

approximately 55 50C. Maintain inert blanket (any

nobl e gas, e.g., nitrogen, helium argon) during

warmng the oil to prevent Talild®4 i on. 3. Wi gh the

flask containing dronabinol and note the gross weight.
Gll_}k% at, t he Total Impurities
40°C Potency CBD CBN D8-THC Increase
% % % % % 1%
(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-ii1) 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
ggg;; 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
g%g;% 50.42 435 1.96 0.58 43.47 39.52
(7D-0) 1% 6472 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 nggz) 45.57 331 3.04 0.60 4434 40.38
87(1))0';;) 41.69 2.83 328 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 5447 . 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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WO ameiedier i al

oi |
bath to approximately 95 5C until the
nmelts to an easily flowabl e | i quPdI/US2005/044375
Ensure that the heating is uniform Record the heating
time. 4. Renove the adapter on the flask slowy and
transfer dronabinol to preheated Sesane G| wth
Stirring. Rinse the raw material flask 2 to 3 tines
with portions of warm Sesane G |. Add the rinses to
Sesanme Q| container. Mx with an appropriate

i ndustrial mxer for 10 to 15 mnutes. Record the
mxing tine. 5. Weigh the raw material flask to obtain
the tare weight. The difference between the gross and
tare weights will be the actual anount transferred
into the Sesane G|. 6. Wash the raw materi al

contai ner with a suitable organic solvent (e.g.

nmet hanol , et hanol, dichl oronethane). Collect the

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

cont ai ner under vacuumin a convecti on oven or
bath or water

container to obtain the weight of the container after
washi ng. Cal cul ate the wei gkablo3S dr onabi nol used in
fornmul ati ng appro 50% dronabinol. solution 8 _
oG an HPLC as f th % df i noll—sol- &%l Gppurities
E’,'e‘?guc; ] oéencg azsagB t € (?BQI 6d I o?)@-@h@ 0 0 Increase
rmne the exact dplution f,acto €sd. 49.83% I
dronabiol)
(7D-i) 1% 100.00 0.02 0.65 0.56 3.90
(7D-ii) 0.2% 100.00 0.01 0.51 0.52 3.70
(7D-iii) 0.1% 100.00 0.02 0.63 0.58 3.81
Zero | (7D-iv) 100.00 0.01 0.59 0.49 3.96
0.02% : : : : '
(7D-v)
6.009% 100.00 0.02 0.54 0.52 3.95
(7D-1) 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 0.88
. (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 48.24 4434
(7D-ii) 0.2% 46.43 0.04 2.66 0.45 44.57 40.87
, (7D-iil) 0.1% 42.78 0.04 3.14 0.58 43.10 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 additional anpunt of Sesame G| to be
added to the m xture to obtain the required
w@omveeetinat i on of dronabinol (e.g. 12% 6% 3% CLUSHN5/044375

w W) .

e F5R98t 1A b Sudb

bl eagl ngeaapar at us.

to roomtenperature.

a sa@

Subm t

Fi | 1929g]

le for

Fegulésq

Xt

fe8

11. Cool
Record the cooling tine. 12.

10. Add slowy the cal cul ated anbunt of warm

ebEt-tatheny P ool ok

t he dronabi nol sol ution

3P i EE SR - TE b e s

aspQHEIBfagelﬁ §¢/PY-filling operation is the ability to
The net hods that are

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
gelatin by the application of noisture to the area
bet ween the capsul e body and cap. The machi ne for

industrially sealing hard dabkt36n capsules is

t he capsul e.
hard gel ati n capsul es are,

e.g.,

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

commercially available and is marketed under the nane
. ; : Total Impurities
qg%%ﬁ(tn) 30, LLlaurd pp 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. . . . .
3 (7E-iii) 0.1% 9] 1.01 0.53 27.43 23.43
Months ggz:},)(’)) 60.35 4.64 1.26 0.57 36.57 32.67
gﬁ%géa 53.20 5.40 137 0.58 2.71 38.59
(7E-i) 1% 63.43 4.19 1.42 0.65 33.77 29.98
(7B-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

whooawed1s9 of a conveyor. [0148] Dronabi nol hareCEsBDH/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
associated with the assessrktde 3t in-vivo perfornmance

is the dissolution test. In devel oping fornul ati ons,
ciisigol utijon is used as a testiq? t pol to se€l ect Total Impurities
appr opr i at e" ¥R p| ent8Pf or| t HEY or uPEFTEN.| The Uni t edporease
Ct ot pe DBEBarmiSanal o~ 1%cD) rnnu@rno a nlﬁ)oorﬂ vt rypx t et +%
L AU TS T 1Tra ||u\/UPC (@8 \UUI } T Cqul —CJ9 [@.8 Ol OoouUTrrac T ort T CoOtC
£ L [) pu | pu | pu | + Ao H 1 L PN R i i | A ~f +
I(%-l) E%U T d.”umobj Uuuut003| dal 1 ||U|0,50 o I | Llud%' 111 Ckslr] 1T €
ri A . . - N i . 1 . .
gE-@lolaBy, dapSUl@oo WTCT @{ (TN TEFSTY A 61 4,09
(7E-ii) 0.1% 100,00 0.01 0.47 0.60 2.00
Zero (7TE-iv)
o 100.00 0.02 0.50 0.60 3.90
(TE-v)
s 100.00 0.02 0.49 0.60 412
(7B 1% 48.72 538 174 0.64 4755 43.76
(TE-il) 0.2% 82.25 2.53 0.70 0.56 19.09 15.90
1 (7B-itl) 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% 70.50 345 0.98 0.56 25.86 21.77
) (TE-iii) 0.1% 18.12 513 4.06 0.62 73.00 69.00
Months 87(];32'(%) 59.49 438 137 0.55 34.19 30.29
87(])5(;‘2’2/0 74.54 2.69 0.87 0.61 22.82 18.70
7B 1% 27.98 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-ii1) 0.1% 13.43 5.45 733 1.12 76.80 72.80
Months 87(];32'(% ) 49.87 4.41 2.48 0.57 38.93 35.03
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

W0 b@edeBINt egrati on tests. The apparatus i s deBCTUR®OS/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@edeBINt egration times of six dronabi nol

recorded. Rupture of capsule is identified by visual

i nspection of loss of integrity of the capsule.[0153]
USFCBURIP05/044375
capsul es used in Exanple 5in Water and pH 1.2, 4.5

and uf f i n forth bo e} are
pr oVt (5’ d’(’E_iaSSV LZ% rln% %‘1(’%’ %Ve“tﬁmé lalsw aics] %‘fﬂ)éygtre%{?d Hlef’n

| es Sesltddaan 23 °tfhfam3taed 6(maiths; ¢ t@ fon 1121&dLﬁBomthmagira&ph°C for 1
spec 2catlgon of 15 minutes), irrespective of the

di si’fi Ton medi um used. These results indicate

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

di si[ozEagr atEheiresults bf stdvalitypediing éfFxbmpleanEli t7@redt 95 eC are set
dr orfadeh mOFabd@Wedwhe readily avail able 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 minutes for dronabi nol capsul es. Exanpl e 6:
Stability Results - Presence of Misture [0155]
Exanpl e 6, a dronabinol fornulation prepared in

In

accordance with Exanple 1 and contai ning 5ng

dr onabi nol

3.03% Wwin se

oS!,

super

refi ned

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

J.ormuratifon, and fhe Tormuration Was vor TexXed f @l impurities
&8 al HouP@ncyTher eaBber ,| t hesx or frubbatriion Was Increase
Separated frdm remi ntng water*after c¥ntrilf ugdti on %
Al t hough nao
(7F-i) 1%~ 100.00 0.03 0.56 0.63 3.99
(7F-ii) 0.2% 100.00 0.01 0.66 0.57 3.99
(7F-iii) 0.1% 100.00 0.01 0.55 0.60 4.04
Zero (7F-iv)
0.02% 100.00 0.03 0.54 0.57 4.05
(7F-v)
0.002% 100.00 0.01 0.54 0.56 3.89
(7F-i) 1% 94.38 0.34 0.69 0.53 9.98 5.99
(7F-ii) 0.2% 94.84 0.31 0.70 0.52 6.11 2.12
3 (7F-iii) 0.1% 95.13 0.26 0.71 0.52 5.95 1.91
(7F-iv)
Months | o/ 0 95.21 0.25 0.70 0.53 7.22 3.17
(7F-v)
0.002% 95.13 0.26 0.73 0.62 7.36 3.47
(7F-) 1% 96.00 0.29 0.93 0.57 8.56 4.57
(7F-ii) 0.2% 96.56 0.27 0.94 0.55 8.54 4.55
6 (7F-iii) 0.1% 97.72 0.28 0.93 0.55 8.77 4.73
(7F-iv)
Months | ' -0 9.81 0.32 0.93 0.55 8.96 4.91
(7F-v) ‘
0.002% 96.66 0.29 0.93 0.54 8.94 5.05
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measur enent s/ cal cul ati ons were perfornmed to cal cul ate
the anmount of water in the fornulation, it is believed

W bab/063169 f or mul ati on woul d be saturated w th IE/E82005/044375
since it was m xed for several hours. The fornul ati on

was_stored. | n anber s v al t GOl 72y WeRISE are set
L e SR o AR o P imple IO 78y ORI, are
o e, o o Iy R Tl Bl o

based on the hypothesis thﬁ,t {XE‘% dat a obt ai ned woul d
be a good representation o ap -year shelf life of the

product—stored—atrroomtenperature {01561 The TR LSies
Goferist abi I i tpyfpstii ngemd Exanpbr 6 arpsget fforth 1N [ increase

4P3Bl e 3 bhel ow Tabl e 3 Comtrob [ 0157] %he noi stwre +%

Saturation studi es conducted on dronabinol solution in

gesame ol i ndd.oelt e si piBfli cant0-fnist abi 48y of t B

&TtiDVa%| mgr edioedt| dr onaMilnol | $6%larticldn,  theddssay

éﬁﬂw% hat TIIQ%OQ evel FQEOI cti yeo'aﬁ: ugL f e!ql.60E el ew—-005% G_f_
Zero iq(l:%:,};)i nitilal amoont withio|one week| of stw@rage at 4850C,

.P‘-\; S gﬁi fHHeant—anmounts—of —purTties pregent. 1he

IO_%Q%LS ofl t helogieyr adant®! PBTHC, BN and 8D cont Pled

to rise significantly during the storage period. Based

Qre-i e stabi [198.99 Fesultals it was7det er mi®&@d t hat 72h 3.28

flopinelet ijon of9s.Bxanpl e ®i6llacked0Zuffi ci edi8 7.39 3.40
. (7F-iii) 0.1% 96.08 0.13 0.71 0.56 726 3.22

(7F-iv) 0.13 0.72 0.57 7.28 3.23
Month 0.02% 97.10 .

(7E-v) 16 0.73 0.56 7.28 339

0.009% 97.38 0.

(7F-i) 1% 90.45 0.26 1.05 061 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 6.82

0.002% 90.76 0.23

(7F-i) 1% 85.37 0.32 1.77 0.59 14.68 10.69

(7F-iD) 0.2% 87.97 0.34 1.83 0.55 13.84 9.85
3 (7F-iii) 0.1% 88.24 0.41 1.73 0.58 13.91 9.87

(7E-v) 1.75 0.56 14.61 10.56
Months 0.02% 86.30 0.42 .

(7F-v) 58 175 0.54 14.97 11.08

0.009% 86.80 0. :
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stability, e.g., to obtain a two-year shelf-life. The

cause of this lack of stability is hypothesized as
wheiageroe to the presence of noisture and t hePCHUR200$/044375

suffici ent anti-oxidant(s) in the formulation to

pre adat : ' t °

L n§ fgﬁﬂ @ A5 SRR ot atps G are s

| ac Pents: see bel ow). Extended Stability
Results- Pr esence of Mbi sty [Q158] To confirm

i gﬁfr

whet her the presence of no and | ack of
cnf fu P

sufetept—anttoxidants—caused—a tack—of —stabi iﬂaﬁn@ﬂﬁi}s

Gb(f:g:mp ner e_aSQ’otieIQ: drionad@pnol |relcaived || npairiid | €S SUCHh &S Increase
Weéft a- 8- THC, %CBD |and %BN, |stabi | i tly stwdie$ at % +%

roont enperature and at accelerated conditions over an

ewtiprded| per i 10000f ¢ | m8-0%kr e cobdfict ed 1988 g sesaihl
GTFHD P2 Ar i SO&00 Ior oda 94hy Di pa®% | ExamiPélen 322
, (Gl So99¥ on i n8hsame PP Sourced i rom Attsta
o Oogﬁpsul es [00&8]| | n Exaspl e 6A§>-54jronab|0r$(7)| 4.05
f u. atirons—wereprepared T accofrdance Wit n txarr90 e
égooml ng|sesaf®obj | soféed frofrrista.™The 38
fornulation 1 n Exanpl e 6A was exposed to noisture in
aueprdance w vhsthe prddess in BExanple 6:53The 6.99 3.00
drrenab¥nol f oPRBA Bt i on MAs t henOdkked to %P1l hard23 3.24
1 d@-E % ¢apsul9R® | n acd®Bdance WPt h Exadpbe 2 THE 328
Week f(?frgﬁhl atilon wisthi n the ccapsul esosms initdsally 78 3.78
(7F-v)
5.002% 96.92 0.04 0.54 0.56 7.88 3.99
(7F-i) 1% 93.18 0.01 0.99 0.60 9.38 539
(7F-ii) 0.2% 92.04 0.01 1.09 0.53 9.64 5.65
) (7F-iii) 0.1% 92.80 0.01 112 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

[0215] The International Conference on Harmonisation (ICH) of Technical

Requirements for Registration of Pharmaceuticals for Human Use (ICH) has
adopted scientific standards for stability testing. These standards are the basis of
regulatory guidances published by the FDA (Guidance for Industry, Q1A). The
purpose of stability tests is to provide evidence on how the quality and safety of

the product varies with time. As per the FDA guidance, a finished product is
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tested, then tested at 25 0C for 3 and 6 nonths; 40 0C
for 1, 2 and 3 nonths and at 55 0C for 1 and 2 weeks.

WO 06/0431The results of stability testing of ExeempiUs2065044375
at 25 0C are set forth in Table 4 below. Table 4

0161 |t f stabi.l t est of Ex 6A
40" GRIRS LR iy B Y BE AR B e e QA6 i the
The pkcRbd i §tal5?é fo%qmdtﬁstaxaéc%fakeages% Eaaﬁmne r;tgﬁcfi@sc%?

are set forth in Tab bel ow. Tab
Dr orbderibg deSighaied bngﬁqﬁm%gmer@drat&@hrlaaeFexampbr& Tdwdabinol

[Olq’(%lnull Loﬁﬁasgpi su 2 Q qﬂ)l I%rd Qst r&ﬂ%d\pﬁ&%ordance
N, i

prepared I n accor si'ng sesa
oi | vatbdiemdlefly anm @b@ﬁd infheufidy ambd:@lass boutla, vﬂudrqmé sioﬁ:B at

d to noi ture th, th r0cess
' e Bheb R braRY S relf i g REERS
t o fdeﬂnbndnaue dtagmlt}aéﬁtﬂe R skli@tat rdbndREPEAARE ETHH foiulation
l e The fornul ati org)vmthlnthe cgé)sutl)es was |
i n| Maaﬁlsyfeéfg%td? 8 thelr W etslative bemigety ppd 3&°GIoftye eelative
monjiidig0 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- | CBN 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 min
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

WO 0W6H$310he results of stability testing of ExeopUs2088044375
at 40 0OC 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
Sﬁg@g%ﬁ GFT?eﬁvébfiﬁfbiﬁnyfﬁuﬁis pRG21i§e 67 Yenhanstistatipt &y 6C,

I'no ornul ati on re prepared jn cordangce

i T s e olo vl B Dyt PSR EE o
Theyéapsre[?%oﬁ{ﬂeﬂx‘Bg:ﬂafhréEi’é@B@inSd.GC was exposed to noisture
in accordance with the process in Exanple 6. The
dronabi nol formul ati on was then used to fill hard

gel 18 caﬂ&}yﬁ@ﬁtﬂeﬂz&ﬂﬁa %%%@tiﬂc&ﬂ%uﬁ%mm nés cohtag

for ion wthin the capsules was initially tested,
t heplytersltand therefors ag@jgrspusg ohingtabiliphior Hig acting PX?@WBS?U%?I

2 an . . .
e B P OBAN RIS Pk god reaierd, o

0C producgYlarfired,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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Tabl e 10 bel ow. Table 10[0169] The results of

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

stability of Exanple 6C at 50 OC as set forth in Table

12 bel ow Tabl e 12 Exan'pl [0171] In Exanple 6D,

dr onabi nol fornmul ati ons vver 8repared i n accordance

with Exanple 6, using sesanme oil sourced from Arista.

Thao

il ot e

Fhe—formation—tn LI\ClmI e—6b—was—exposed ro-sture

'JUQ\,\.I tO LA Al
_in JCEWMMREe withlthe process in Eemppitiens. The

formulation was then use@a@inpi || adhefesemeslls \ iOdkrdngredients
i S

M%CQ"_—(A%@) ati-on w-thint I%%?’_%/_ﬁ/&]é__v;@g__;_m_g_a vitested,
Exs Peﬁ'l!@i‘a&)ﬁl At oc e £ o 3.83% Wy QX

|
4
rert-hs- 0C for 1
EX¢ Ip?elb_.iﬁfl:’asa at I Uo I\';II 6 jpl ,J LA AN AL gv A = T =
Exﬁ-!zlﬂég.j;vf‘coh&h%lﬁsjlb andat "56)]6‘7 g/@“ T—and—2 gge'r\s RCEZES
e results of stabrtitty of Exanpte 6bat 250

LT, LS AT T e
Exatesied f@BtabilityttndeCelemtsisbmpaattite condifias! (mitdadly (“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 awbe6318 Exanpl e 6E:
formul ati ons were prepared in accordance with Exanple

6,

usi ng sesane oil s
formulation in Exanple 6

[ 0175]

our

ESV\BS

In Exanpl e 6E, drPCEHDSIW0$/044375

Lom Croda. The
exposed to noisture in

accordance with the process in Exanple 6. The

FoTwWas — ther oS eu—tto =1 ]
%Iﬂﬁnfos rEOBMWMTTON 1 4ssay vi S0 Ala< ELA(, iy SU ST?‘N%ES
gsted at#t 25 0C|fofe 3 ando/%[ mrﬂ‘i'g‘:[°40 %fo 4BD
2 and popt-hs and-at 5500 fof’1 and A \wdeks’e [ 17#!
The reSLﬁrXtaglpl?f9 St abi li pg/50f| Exanpl ¢ 6f&4at 250_@pas set
Z&@rTike [ lc 16-below—Table-16 [10177] The resylts
of st ablﬁ"}aﬁg e<91"“Exarrp| 83.8F |at 640 0Caso.3et |forgh i|n 0.29
Table 1 A—Fabt-e—3F
"Exémple o-if 94.60 | 3.78 0.42 0.60 0.09
(Dipasa)
Example 9-iv 9497 | 3.35 0.44 049 | 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 | 571 0.42 1.11 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 0.52 154 | 005
(Dipasa)
Example 9-iv 7132 | 28.68 0.60 3.78 0.27
(Columbus)
[0222] Based on the results set forth in Table 44 above, the type (and source)

of sesame oil used plays a major role in stabilizing the active ingredient

dronabinol. Dronabinol formulations prepared from NF grade sesame oil sourced

from Dipasa showed increased stability when compared to similar formulations

prepared from NF grade sourced sesame oil from Croda and Arista and food grade

sesame oil sourced from Columbus.
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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:

WO 080§310n Exanpl e 6F, dronabi nol fornul ati onsP@EDE2005/044375

prepared in accordance with Exanple 6, using sesane

oi | spurced r o 'Joaa. The fqr Iaionir} a 6F
was e esults -Effe I 0 S
in Exanpl e 6. The fornul at ggpilwas then used to fill
anber glass vials. The formulation within the vials
was initially tested, then tested at 25 0C for 3 and 6
rm B3] 401t Qfas bOlievdd thét tAESbuioBTMshifie 81 scdlin 8 dPbnabiabl 1

2 vveeks [0180] The results of stability of

Exaﬁqﬂméla@qm i impostapicy shessability pf the fosmyigHer E@C%@F@Whether
Ta bth@ l%ﬁcbgéﬁéclelerx Q@tlJX%H{S 1§ cé?famsﬁr%b Le)f %e)v%lﬁé oﬂ%ﬁﬁ&i £lalfor
[ omﬂjﬂltﬂaed PR igIepss I@flrogalaml |r¢lt1t9d mummm% asdelfatfi -B4C.0C

as &8b h@ @N isﬁbi}-i%bslttﬁlit% atrdofil @Wper;tagl afd ataccelerated 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,

t he dr onabi nol

fornmul ati ons are

generally unstable in the presence of noisture.

woiwewe199 t he dr onabi nol

oi |

stability can be attribu
| evel s of the anti oxi dan

formul ation utilizi ngPCGEEIMES/044375
sourced fromDipasa is resistant to sone extent
from degradati on due to the presence of noisture.

Thi s

?g'i(’jléggt

N

the presence of high
hin in sesane oi

D, [l

sourced
ition

8f ect of

rom D pg

ofpofelcy C6

added d

Sa Exanpi

= Py
e 7. 3l

ri n¢g8 ycer olegfu018

lycesin i

n desona

abr Tty

4] pgd-THAEX

i nol% f or nul atked i

RESUTHF Impuyrities

mpte 7,

U Micrease
n a+%

sesane ojl

sol uti on was eval uat ed.

| n each of Exanp

| es

Zero 7] 7\,

t he 18484 fi ed 0ARbunt o#50dl ycer 047 was adtisd t o

the formil %_%&_ﬁ_r_gpa_ped inaccordance with Exanple 1
IMonth h o ¢ op ritat GRS lwere 000t ed—ipLHPLC amdds | glass2:36 | 2.50
2 Monis Virats——Exanpt iz_'iji cont;giis Srrgo‘gfs'rl_onabi rdg'ilso? utldﬁr 505
(37 03%wWw and 1% (wv) gtycert M T nsesane oit, supet
3 Months I €T 1 Ned_NF (Dy1.36770da) . oBXANPI € ilri[l _CONG@i NS STHH.o3 | 6.62
dronabi nol solution (3.03% ww and 0.2% (W V)
gl yparin | ThéRGAMBT S’tbiﬁli%ﬁtblsl@ﬁg of Blanipest INFat(5BY ¥t in
Exami®47bdlbw. 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). Exagghg47-1Vv contains 5 ny
dr onabi nol solution (3.03% ww and 0.02% (W V)
C(%It)ﬁcerl nf i n sesane oll, sbper refiined NF (by Cre@anpurities
P rc 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]
Table 48 below.
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Exanpl e 7-v contains 5ng dronabino
ww) and 0.002% (w v) glycerin in sesane oil
w0 efocnedoNF (by Croda).

solution (3.03%

super

formul ations tested in Exanple 7 each include 5 ny

dr onabi nol

having a total

Cogron f or

BXEnpl es | 7-1 o

(3. 03%

lLs

in sesa

for stor

| 4

:—'lﬂp

the formul ati on

of 165 ng per sanple was transferred to
(‘nrmnrl saon anrml e O-jj

[0185] As set forth abpUBUS100&044375

o!:elc?n
7V

pre ed
. _exgept

[ nchge S

t hepe

anBs IIIB 8 ner—as gTotal Impurities
S NGy, added gl,/ycer

I N

Increase
+%

M Exanpte 9-11

{0186}

Asumrar Yy of

te CUMPOSH tTons

Zero

Of[ EXanples 7i06.60 [/V 1S a8 10T [§ug N _Tablgge22 DEI P ]

Tabl e 22[0187] The fornmulations of Exanple 7 were then

3Monthssilbj ected to 8130 |ity 0Selidi es wékder cormdR{i ons D6l [55 9.48
0C for one week and 55 OC for two weeks, respectively.
6 Months PL63rir oviddd3iln TandB 23 heltdd] Tahlles™3 10.74
Cont roI{0188 Based on the results set forth in Table
23, 4 dhetssulispistabilipnissing 6f ExammesyH ¢t 4036 tashietforth in
t heTphleddheleVor glycerin. In fact, over a third of the
active ingredient dronabinol is | ost to degradation in
two weeks at 55 C when expdsbl 490 even snal |
cerin (0.002%
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
A ycerin/dycerol [0189] To confirm whet her the
wa@daesxam of varying amounts of glycerin in drPCEDB2005/044375

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

| n dro I I r|t| tiay G4l
ﬁ%@&%me &k %‘éqegtzk U 1 &ﬁlﬁ(}é%@tgﬁdﬁ 422 8d41C

andnaﬁthsadhdat&?%(tﬁﬂlmmdtheelmns over an extended period

of tine vvere conducted using sesane oil fromArista,

sfes%aﬁ PR s T R et o BRSOy 20 Bl

BelP¥ndded [0190] In Exanple 7A the ef f ect of
added varyi ng anmounts of glgclerl n i n dronabi nol
formul ati ons usi ng sesane LableSbur ced from Arista was

eval uated. In each of Examples 7A-i - 7A-v, the _
cspeci fied amount I%cerl n adde I epar edfofaljmpurities
36€or dancePeich Ex n% TREN f or mﬁgq} ns were trenlnﬁff/ase
used to Fill®hard gel “tin capé’u! ed—i-n—hecordante—wth——
Evaml o 2 Thao fAr Lot i A aas + Lot
' TA.IIFJI |2 : I‘Ii 0. 1t alo'lof IS—W ldgl L ||C (og.’P UI eSS Wle
Zero i hitiaf hl(/_ t-est cdﬁ themtested—at 55 0C rorPd and 6
3 Months TYNTL TS A0 OC{BIT I, Zoahp 3 mog¥si[S andoad [ 55 0G4idr 1 145
and 2 weeks. [0I91I] The results of stability testing
& Months Of] Exanp] es_7£6.40 - 7A-vw3al 25 0T6dre set0sfbrth i#9 4.53
Tabl e 24 bel ow. Table 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

TA-1 -

7A-v at 40 OCare set forth in Table 25

whedooms3iabl e 25 [0193] The results of stabilitRCT/ES1005Q4375

of Exanples 7A-i -

E 7B Dr onabi n

7A-v at 55 0C are set forth in
Tabl e 26 bel ow. Tabl e 26 Ex

ol

Solution in Sesane Q| SourcecF?rom Croda, with

Cgg(gnabl nal

vVaryi ng 2

the ¢

nmounts o
f f ®ehcyof
f & nul

adyceri
addBp varyiosy anpuptgHQ! Y
at i ot usi

n—Added UJ.U‘I-_] T

ExXaqg Fmpurities

C
ng $esanke oi % sour

erin in

ceds from

Increase
+%

Cr oda vvag eval uat ed

ILn each of Exanples 7B-i

- BV

Zero

neci f| pdloﬂr%lmf

nf003I|vr(=r| AShdded vb¥ pr eoaﬁéﬁ:” I n

fhlec
Lal

:\l

ormul-ation

vwere then

Q f‘Q"Sf‘

2.98

GO
o

_U) '__m | |

549

nont hs;

of lﬁXBH}ﬂ edn Eﬁ’anhple 9BBhY eﬂéct gfﬁhQ@n@tﬁ%
7. beI ow, Tabl e 27 [0196

igolfarmulafign gves evalvaiRde

Tabl e
st affqng

e

o~ £
o
nd

.Ja

ia

andlof E&Erﬁé‘oﬂl Gsed in the
The results of

¢ frmulatiomwgs prepatesd DC ar e

set aftdahcd With @B hRtidd doerio ARk AS9-1. The formulation was then

used to fill amber glass vials. The formulation within the vials was initially tested

2

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]
Table 54 below.

Table 54

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

Control
25°C

Potency
%

CBD

Total Impurities

CBN
%

D8-THC
%

%

%

Increase
+%

Zero

100.00 |

0.08 | 0.50 | 0.57 |

4,36 |

3 Months

l |

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




[0197] The results of stability testing of Exanples

7B-i -
Sesane QO |
of dycerin Added [0198]
added varyi ng anounts glyc
formul ati on usi ng sesane o

ieir:ii'bg%%é] c

7B-v at 55 0C are set forth in Table 29
whedoeme3iabl e 29 Exanpl e 7C. Dronabi nol
Sourced from Di pasa, with Varying Amounts
In Exampl e 7C,

Sol ut i oPCT/IS2005/044375

the effect of
dr onabi nol
ed from Di pasa was

eval uated. 1 eacit of Exar

ELified

argdet

accor dang

pf ghycer

e wrh B

Kanphe 7.

ptes
i n @ided
Thexw f or

-~
[AYS

=2
(Y2

+ L
LTS Total Impurities

area 1 n

Wa§.TRE €
mul a%i ons

werse t hé

eN

Increase
+%

used to fill

hard gelatin capsules in accordance with

Zero

Exhnple 4 ThE0O®f nmul at4%8ds wi t BiSt] { hecapddl es waBe]

1 Month

|n|f|a|__|_)_t_gst_eg_é_|_t_h,en tested at 25 QC for 3 and 6

0 0C PB4 2 008 3 pAfhE and W0 [55 oCSA¥F 1 143

=Y

wr\lhf hao-

mourtoiITo,
’\

P

A=
AL o 1 Ny
T

2 Monthscl”fu _

gsttsef Tstabijistytesty

Thaoa —r
I I
-V dl 2o UG alre Sttt 1

vvccrr\o L’ggigFJ _,L'?),lo 3{‘ ;f; '50}J 5.14

T7CT - LIL I

O E=EXanples

3 MonthsT @I € 30 [beEl owWo4Tabl € 3F4[[0200] 0.561F TESW 409

of 1367] 931

stability testing of Exanples 7Ci (CGV at 40 OCare
set [6230] h iThe Tesblteof3tabilinetestiig oA Bxemplds $10 205 °CT4re set forth in
r eshbls 56tbelotvabi | ity testing of Exanples 7C-i 7C- v at
55 0C are set forth in Table 32 bel ow. Tabl e 32

Table 56

Q)|

Total Impurities

Control
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 Qil on Stability - Vials
[0240]

dronabinol formulation was evaluated. The formulation was prepared in

In Example 9E, the effect of the Croda brand of sesame oil used in the

accordance with the method described for Example 9-ii. The formulation was
then used to fill amber glass vials. The formulation within the vials was initially
tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2 and 3 months and at
55 °C for 1 and 2 weeks.

[0241] The results of stability testing of Examples 9E at 25 °C are set forth in
Table 57 below.
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WO 0R6As310Nn 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

sesane oi
of Exanpl

| sourced from Arista was eval uat ed.
ci fied anount of
ccordance with Exanpl e

es 7D

7D-v, t

gl ycerin added was prepare

A%

the effect of added varBeCTyS2005/044375

formul ati on using

In each

7. The fornulations were then used to fill anber gl ass
c¥i®l s. The Pfét ornulfati ons wit hiCn]Nt he \(/)Iléf al¥ P?ﬁ pr @ Total Impurities
asactially t ed,| th esi ed 25 - 8 and 6 nerease
ronRths— 4006 for 1,%3? ant—3 éﬂu“* a8 —at 155 8C for 1%
Zero curd 2—neeks: ID(QQ%C{S] The ok ?:SUI t5; %fl st abiois:?i‘{‘y' t cSZ‘i‘i3i"1g
of Exanptes 70T - 7D-v at—25 0C are set forthin
3 Months [dDI'e 33| Del ow.ssabl e 332 [UZ04]7.2kMe TeSwlse$ OT 28.72 ] 24.59
stability testing of Exanples 7D-i - 7D-v at 40 OC are
6Monthssdt forth in Fedlle 34 BEbOw. Tabl.® [34 [0208] Thed0.12 | 35.99
results of stability testing of Exanples 7D-i - 7D-v_
at H343lc afke wsayltsiof siphilifyestian PEEgmmes Biwat #86¢ arezst forth in
ExakhleS§®lovpr onabi nol Sol ution in Sesame O Sourced
fromCroda, with Varying Anounts of G ycerin Added
Table 58
Conirol 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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[0206] In Exanple 7E, the effect of added varying

anounts glycerin in dronabinol fornulation using
wgeemanes310d | sourced from Croda was eval uat ed. PET/882005/044375

of Exanpl es 7E—' - 7E-v, the specified anount of

glyce g pI epar.

el a8 e B MRS 16 By e L P RO vl B3 AR
V|amagymﬁe&fornulat|ons wthin the vials were
initially tested thentested at 25 0OC for 3 and 6

nont hs; 40 _OC f f
and 0243l ek Ehe Y @? Stalbﬁzlétylieec'é“ﬂﬁ @’%fnplets gg ?ﬁst Q’S?rgg?t f(%h th
of EablgRAROWE | - 7E-v at 25 0C are set forth in

Tabl e 36 bel ow. Table 36 [0208] The results of
stability testing of Exahle® 7E-i - 7E-v at 40 OCare
set forth in Table 37 bel ow Table 37 [0209] The

Fraul ts pbf stabiliity test|ng of ag&l es 7E-i_ -Totpfmpprities

55 OCar &iteget flor t4¥D n Tabf#N 38 aple 38 fnerease
anrmlp E. Y onabindl Solut ; 6

/a2l rm ~ | At pu |
\%

A ucoalll: W B | SUUT U

Zoo oM DPRSA T VaryppoTAmDunisy [of & yopTT M AUEY
[vZTorT i OXanpre Il_, trneerrect oI added varyl ng

7 Months SOUNTS URAEITES IT” dTrgpapi Nol g7armul at o@m | UST NQr.26 | 3.30
sesare ol I sourced from Dl pasa was _eval uated. 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 Tncrease

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(Q@2006k6e3100r mul ati ons were then used to fill anbRCT/UbA85044375

vials. The formulations within the vials were

initially tested, then tealt@?%gi 25 0C for 3 and 6
mont hs; 40 OC for 1, 2 an hths and at 55 0OC for 1

—— _—and—2-weeks [ 02t} The wesul ts of stabi Tty UesdiidH rities
CsoetfolExan‘pI efehdy- 1 | - C€BBV at 2BNOC ar esgat florth in Increase
&bl e 39 below. TTabl® 39[0212F The results of % +%

stability testing of Exanples 7F-i _7F-v at 40 OC are

The amount of dronabi nol chem cally degraded is
pr dpp48] i oriEdsed on thh eesgltsyseelivith ircanye mbieatit i nleamitiaidhe source

Dr onabi nol .,deqgr edat.i an, cont i,hued.mi th.j I L.,

O R 3RemEh PBSE EEBLOR R LGRS b yREEET S hions

s oWogalafione RoidhipgaNH sradei sgéime ailefeors tAaista anhd Dilegr shdaed on
cerin. Thi.s stabi.l i s, believed to be

i nduced by. gl i t
duegl#‘f%ertsﬁé‘h%f 'éﬁn TRET 5 ?egasﬁs(amc%’l’]]tgéﬂ'%(cfor?aSesane oi |

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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Zero skt fortlh inlopabl e 40 Hallow TABI & 40[ 0@5174] The 3.96
results of stability testing of Exanples 7F-i ZE-\

IWeek o} 55 0d are %891 fort KA Tabl 88411 bet 83| Tant &244 2.98
[ 2141 Ac can heo Seen fraoam +hao ool ¢ | + 1

2 Weeks - [ oo bl vl DR 2 AT 3 N L AR : S 5.49
atOt Tt o or—grycerT 1 makKeS arommapt Mol nrgnry unstaol e.




from D pasa, nost notably |ecithin. Exanple 8:

Stability Studies [0215] The International Conference
w@eookiaeitoni sati on (1 CH) of Technical Requir emrePCBUSING/044375

Regi strati on of Phar naceuti cal's for Human Use (I CH)

has ti f a st abi Ji

{ e Pkt OREES drbinlap o Do B0 bR Sty g

% u ggsla%ﬁf_ﬁ@ tHRURdtd bR @]:cf bly)tnﬁﬁgﬁ?l PR ulaGonsdaaeeed Bing Ismp?éln sdfingd
: e purpose of stability tests i

v vame &1 s arn Crgaanevity b Ci e bstice RN sets

Vaglesid¥nispectfidBrhe AecPRiatié i f fhbhe@htic @arbeained fibmnvagibed

product isassigned a tentatjve two- 3/5%% iration

datprfgretirisoRipeembEdas Gelumpuskieyeale Riyag pregent
st %@y? ge d HaTENEAGe barRCRIVE! @t BFtht Set REinePRSHnd @NS,
C above the designated | ong-term storage
_teﬁpmﬁeﬁfumeﬁrodﬁn Exanpl e 8, a dronabi nol fornulation
in sesane oil (super-refined, from Croda) was prepared
in accordance W|th Exan'pl e 1 and packaged in a round,

terrperat ure and hum di ty I eveI s, 40C 75% reI at ive

%3 y (lRH)n%s{a%llﬂﬁqnfﬁ}%}le{b% fo%ﬁ‘lg rlstp}‘ do%%eudltugﬁﬁg food \/%ade

tiod oo er a ure.
aI sesatnesildell atto hv8stR@e fﬁ@neﬁﬂﬁ @%crtebfacttharemhurmesi int gesaawmbll

20 R ATl R0 el S SAREARb A B
more free fatty acids, of which myristic a01d is prommcnt (Beckstrom-Sternberg et
al., 1994). In order to examine whether the presence of acids oxidize dronabinol,
the effect of added fatty acid in dronabinol formulated as a sesame oil solution
was evaluated. In Example 11, the specified amount of fatty acid was added to

formulations prepared in accordance with Example 1.

Example 11-i is a solution of 5 mg dronabinol (3.03%) and 0.5% myristic
acid in sesame oil, NF (by Arista).

Example 11-ii is a solution of 5 mg dronabinol (3.03%) and 0.1% myristic
acid in sesame oil, NF (by Arista).

Example 11-iii is a solution of 5 mg dronabinol (3.03%) and 0.05%
myristic acid in sesame oil, NF (by Arista).

Example 11-iv is a solution of 5 mg dronabinol (3.03%) and 0.007%
myristic acid in sesame oil, NF (by Arista).

Example 11-v is a solution of 5 mg dronabinol (3.03%) and 0.5% myristic
acid in sesame oil, super refined NF (by Croda).

Example 11-vi is a solution of 5 mg dronabinol (3.03%) and 0.1% myristic
acid in sesame oil, super refined NF (by Croda).

Example 11-vii is a solution of 5 mg dronabinol (3.03%) and 0.05%

myristic acid in sesame oil, super refined NF (by Croda).
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[ DBTHC, Cannabi nol (CBN) and Cannabidiol (CBD)] are

determ ned by using the conpendial (USP) HPLC net hod
wW@RdioeneHODr age for pre-determ ned time peri odsP@mNtS2005/044375

conditions as set forth in Table 42. The results of

the stahjlit est.i ng .of le 8. ar o, forth

Tabl o 42 BEPIsALRiL S fng s Re o fiel (Sl g
nor @ytifiRacidinr s@ase o sopFbteagdayy €3day] The above
stability studies are believed to denonstrate that by
renmovi ng gl.ycerin/glycerol, a dronabinol oral drug
pro@usd] t hatsumsnabt SHthecdnositivls of Bsirfiplas 1 T-DOM -viii is set forth
tenperature is obtained. [0218] It is hypothesized

t hait TeBlep3dwloxti n capsul e shells do not contain

gl ycerol and therefore a major cause of instability
for the active pharmaceutical ingredient dronabinol is
elimnated (as conpared Fablefd reference standard
product, Marinol, which is encapsulated in soft

aebabihddn&apsulies) . Al so, by util¢sippgionard gel atin

he el ~4

fapsu} GSL t G. er“’at"o:ﬁ}'o‘ﬁ‘&bzenoplf 0!“' esame Ui, |, T ' Other In
Exa%le p§ ST LT 28T TUL Plebivhd 1) T 5] T TISTTIAL S Tehilit Acid¥0.5%)
Example@®di 01 U TTETENG oRf A0S OT| SESQPRE U 1| ONvipdsid U chdl(@. Ho)
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]

source of sesane oi
w0 p@recitent dr onabi nol ,
were obtained fromthe foll ow ng vendors:
Refi ned NF grade from

i

In order to study of the effect of the type and
on the stability of the active

di fferent sources of SPGHITE2005/044375

Super

NF grade fromArista &

Di Pasa; ~and L.oodf gggde Col umbus. Formul ations of
active ingredient (dron
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[0256]

addition of myristic acid to dronabinol formulation resulted in degradation of the

As can be seen from the results set forth in Tables 64 and 65, 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)

To confirm whether the addition of the free fatty acid myristic acid on

[0257]
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]

prepared in accordance with Examples 11-i and 11-ii using sesame oil sourced

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

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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W@ paeneI0mneeks,

tested for stability under elevated tenperature
conditions (initially ("zero tine"), 55 for one week
respectively). The results shoRET/HE®05/044375
present ed in Tabl e 44. Tabl e 44 [0222] Based on the

resul se Tabl e .44 ove he. t. nd
souliﬁeégsl of %ﬂﬁrté t?‘?blﬁgé%m% agipﬂﬁaf Iy I’%ng {Czare set
st aﬂhhiirz'imge gml@ﬁ,t i ve ingredient dronabinol.

Dr onabi nol formul ati ons prepared from NF grade sesane
oi | sourced from Di pasa showed i ncreased stability
when conpared to sinilar fdableb@ti ons prepared from NF
grade sourced sesane oil from Croda and Arista and

food grade sesane oil sourced from Colunbus Extended _
MyriStcadd ity Resul td fect|of Different Brapds gptallmpuritics
P& C)S . Increase
2sesanme QJ | jjI' t 4bi | 3Dy [p223]" I't ,0€l i eved, t hat .
+ | / +A)
1 SOUT CT UI Stodile Ul I JDUU I I'T I. IIU UI UIId.JI TTOI
T LTHBbAT T O 1160.doTPOT taphs [ O t ey ssabi 11 H¥o pf thesos
Zero  fiGrMIoRT | ON. 1d0modonT i F Doahet herodbhe T acksof Suf fiqilent
antioxidants in certaln brands of sesane oil caused a
3 I acilo.5e8f 5t abi $48y and &A% [ ncreds@ [i n _dr 84&abj nol 525 1.30
Months | {ld-i5@.Bel | npur $&7es suchl&s del tld48- THC 968D and!9BN| 6.77
stability studi es_ai_r_%gm_t_enp@r_at%a%g—af
6 LA 05, ated—cBndilt i-onsayer ah i ended RRt-od—abthi-re—o
Months T'IA i0.1% = 88.32 1. 093 ) ~obT . 1219 o 8.28
Mefe bUIIJUL,l. T tst IIg STodllT UI I I urirAarrst 4, T UOda ditd
D' p@i@O] 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-i 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-1 0.5% 90.98 0.18 1.83 0.49 10.36 6.41
Month | 11A-ii 0.1% 88.24 0.32 1.37 0.48 10.56 6.65
2 11A-i 0.5% 88.26 0.13 1.94 0.51 11.72 7.77
Months [ 11A-ii 0.1% 86.99 0.22 1.61 0.42 11.70 7.79
3 11A-i 0.5% 86.96 0.28 2.36 0.45 12.74 8.79
Months | 11A-ii 0.1% 84.92 0.35 1.98 0.50 12.40 8.49

[0261]

The results of stability testing of Example 11A-i-ii at 55 °C are set
forth in Table 68 below.

96




waeiospes1ibhr and of sesane oil

Exanpl e 9A: Effect of Arista Brand Sesane QO |
the effect of the
used i n the dr onabP@DIIS2005/044375

Stabilit

y [0224]

I n Exanp

| e 9A,

on

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

prepared in accordance wt
The formul ati

Exanpl e

9-i.

hard gel atin caosules in

Snbidse

accordan

e with

met hod descri bed for
then used to fill
xanple 2.

Myrlg[ b gcuf or nj

st est ed,

Fr\r 1

ul ati on
t h ﬁf“fyest
nl

an ho B

e capsul €
0CCFSr

5S Was i n

ti ,r_,|Tpt@,l Impurities

m

Dﬂth& 4(

l
WeEeRS-

d@rease

+%

2
=y z
-

AT J

TTUTT

IU L

Zero

134834 |

'ﬁU I ?&Lﬁbl

E)(dll}.gl‘ggt

9A

-1 %

ar €16%h

fortt,

rabl e 47

fotal I'nm

purities

contr ol

ot ency

- THC 25

0C

Week

liacnsase

% % %1059

% +9% Zer

p 100.1068

0.08 05%

D 0. 510.3B

6.38

UA3R. 3 Mont hs8794.

72 0.801

0. 84 0324

19 11. 0.4%

6. 8013.11

9.20

Weeks

11A-i0.5%

88.83

0.01

2.10

0.55

12.76

8.81

11A-ii 0.1%

71.58

0.03

2.16

0.58

23.69

19.78

[0262]

Example 11B: Dronabinol Solution in Sesame Qil
Sourced from Croda - Capsules

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%oc 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@esex1of orth in Tabl e 46 bel ow. Tabl e 46 Tot aPCT/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 Bt hs 91.36 0.53 1.16 0.5

1 10.98 6.62 [0227] The results of stability testing

" of Exanptes 9Aar 55 C arfe set fofth in 1abl € 4dfal Impurities
o o%‘I‘cti\/v. Tlabbeend7 ot @Bpl npur ideNes (o ms{Tac Tncrease
% % % % % +%
Zero | 11B-i0.5% 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-1 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 0.21 2.21 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 0.34 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
Myr;?i,cca“d Potency CBD CBN DS-THC Tncrease
% % % % % %

oo | 11B-105% 100.00 0.03 0.48 0.65 569

°  [11B%0.1% 100.00 0.02 0.46 0.62 2.29
T 11B-10.5% 87.77 0.01 1.99 0.63 14.67 8.98
Week | 11B-i10.1% 85.04 0.03 0.96 0.52 17.11 11.82
2 11B-10.5% 16.26 0.05 10.13 116 45.43 39.74
Weeks | 11B-ii 0.1% 33.85 0.09 5.57 0.65 57.47 52.18

Example 11C: Dronabinol Solution in Sesame Qil Sourced from Dipasa -

Capsules

[0266] In Example 11C, dronabinol formulations 11C-i and 11C-ii were
prepared in accordance with Examples 11B-i and 11B-ii using sesame oil sourced
from Dipasa. Formulation 11C-i contained 0.5% myristic acid and formulation
11C-ii contained 0.1% myristic acid. The dronabinol formulations were then used
to fill hard gelatin capsules in accordance with Example 2. The formulations
within the capsules were initially tested, then tested at 25 °C for 3 and 6 months;
40 °C for 1, 2 and 3 months and at 55 °C for 1 and 2 weeks.

98




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
wW©®2008/063108. 06 8. 70 2 Weeks 44.67 0.02 2.63 0. SPCHUS0B5/044375
43. 09 Exanple 9B: Effect of Croda Brand Sesanme G| on

Stability [0228] In Exanple 9B, the effect of the
Croda brand of sesane oil used in the dronabinol

f orjpadAt i oThevRSIE vadtabalite CestidH6f sl 1d10-i0in aVIBS°C are set
prepared in accordance with the nmethod described for
Exdfph & Bablg 72 B8lewf or nul ati on was then used to fill
hard gel atin capsules in accordance with Exanple 2.
The formulation within the_c les was initially
tested, then tested at 25 Btﬁggy 3 and 6 nonths; 40 0OC
for 1, 2 and 3 nonths and at 55 OC for 1 and 2 weeks.

102281 TheTesut s of stapr Tty testing of | EXanphasydies
Myrz‘%i‘f acfls” 0 apgenset |fordsb i n Tabbe 48 hslow Tabl e 48 Increase

Tital | npur i %i es |Conta ol % % % +%
Zero 11C-10.5% 100.00 0.06 0.53 0.54 3.81

11C-1i 0.1% 100.00 0.02 0.56 0.60 3.96
3 11C-i 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-1 0.5% 92.08 0.18 1.29 0.54 9.05 5.24
Month | 11C-ii 0.1% 92.91 0.22 0.86 0.62 8.06 4.10
2 11C-i 0.5% 88.81 0.09 1.65 0.56 10.53 6.72
Months [ 11C-ii 0.1% 88.46 0.14 1.31 0.51 10.53 6.57
3 11C-i 0.5% 87.23 0.19 2.10 0.55 12.07 8.26
Months | 11C-ii 0.1% 87.21 0.25 1.71 0.53 12.17 8.21

[0269] The results of stability 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
w@2®8/068162 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
Tabl e 49 Total Inpurities Tl fo1 Pot ency CBD CBN

D8- THC 40 OC | ncrease

% % % % % +% Zero 100. 00 0. 08

M risQéa‘éH% 0.539 4.13 1] Month 91.25 0.97|0.62 0.533 12Ta8n@ulss
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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The results of stability testing of Example 11D-i-ii at 25 °C are set




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

wG@@biobilny testing of Exanples 9B at 55 0Care BEL/USING/0M4375
in Tabl e 50 bel ow. Table 50 Tot al
Pot ency CBD CBN D8- THC 55

|
Zero 100.00 0.08 0.46 O. 59%5:!’1&2&

rease

I mpurities Control
% % % % % +%
1 Week 85.53 0.09 0.69

0.51 15.38 | 11.25 2 Weks 38.10 0.20 2.72 0.57 57.40
5327 Expnpte9CT Ef fect pf—Dpasa Brand SESang i thp s
Myrlgyg:acm lity P32l |1n devanp| e 86N t he mffrect [Of “the Increase
Cpasa by andwof gsesame oi| us®d in thee dropabi nol +%
formul ati on was evaluated. The formul ati on was
Zero PPeipAted] i o 100.00 0.03 0.52 0.50 3.95
11D-ii 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 S 032 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
% % % % % +%
Zero 11D-i 0.5% 100.00 0.03 0.52 0.50 3.95
11D-ii 0.1% 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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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 2 weeks.

[0275]

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 |

I mpurities Control

Pot ency CBD CBN
D8- THC I ncrease 40 C % % % % % +% Zero 100. 00 0. 02
wW@O2080618% 3.96 1 Month 97.56 0.16 0.67 0.55 6PGBUXNGT044375

0.96 0.56 10. 15 6.19 3 Months

?ﬁﬂﬁ'ﬁs [0235] The results

es 9C at 55 0OC are set

forth in Table 53 bel ow. Table 53 Total Inpurities

Cont v nl Nt Aanecyv,  CPRPDY CDPRN TLC Ilneroncen EE C 04 046 04 04 Of

.\AJIIL T UT Ut Clluy GO OO P i TTIGICTUO O JJ /UT(OLfallt'mf)\ﬁri/tfes

Myl;}g@:{éazér Y LOQ’OthQ:y 0.102 &3]51 D. SEBI'%' 96 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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1Wweek 97.60 0.11 0.82 0.54 6.94 2.98 2 Weks 96. 17
0.12 1.14 0.54 9.45 5.49 Exanple 9D. Effect of Arista

wdeaateFesane Q|

Exanpl e 9D,
oi |

on Stability - Vials [0236] PCI/US2005/044375

used in the dronabi nol
The formul ati on was prepared i n accordance with the

the effect of the Arista brand of sesane

fornul ati on was eval uat ed.

met hod described for Exanpl®™e80 The fopnul ati on was

then used to fill

anber gl ass vi als.

The formul ati on

Myr .tahll nthe vials was 1 nitijalTy tesfted, then 1est®Oinplriies
YBEHE fof Pommd 6 noBRMs; |40 @S for DETEC and 3 moNt s orease
and at 5% 0C%or 11 and 2 week$ [0237]%Thelrestts lof +%
stahility testingof E\(inpl_es_gD_a re set _forth
Zero  HHPR o154 WML Top003dy oy 08T L 06 LS o500
E‘l b’:r% FnmYm flﬁQ im. T~ O:I)IZ S| .,\.-.sz}ﬁ,vu\ 0/ nQ-6a2/ O/ 0/ L2-29
FUl tfllby CDOhU N = ITrIe 29U T1T1IeT ©asT© 70770 7070 701770
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 Qil Sourced from Dipasa -

[0278]

Vials

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]

forth in Table 81 below.

The results of stability testing of Example 11F-i-ii at 25 °C are set

Table 81
e Total Impurities
Myrzlgtloccamd Potency CBD CBN D8-THC Increase
% % % % % +%

e 11F-1 0.5% 100.00 0.06 0.53 " 0.54 3.81

" T1F-i 0.1% 100.00 0.02 0.56 0.60 3.96
3 11F-1 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% 04.87 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
\vazmmmgnnsS] The results of stability testing PET/US2005/044375
nples 9D at 40 OCare set forth in Table 55

beI bl e, 55 Tot r Ile Cbntr Pot e CBD
%Jﬁ e The RonRed sub TR i 6 pamins § st B il 6 8o betos
I O rdrth i Thle 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 Exanpllable at 55 OC are set
forth in Table 56 bel ow. Table 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
W@ 2@86/04310%ek 90.42 0.08 0.68 0.48 13.06 8. 70 Z2riWEkm05/044375

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 | used in theEximmleibl:nStabiliby Reswdtsi-Presence efidse@) ed.

The formul ati on was prepared in accordance with the

escri €. 9-il, The [fornul

e Ofma S 5 EREple da. G ARRL Sratyrd pase W At BTt oo o

WI t hegambhﬁ seluaibs waaewaiuaﬂetli Biéayh b?Bi&(ﬂ)lesgD&n 11225{1 ,akk ﬁt .
3 and or, 1, an nont hs

and Seﬁmfg%‘ FRSUPLY 3 d?féé% &hf.%'["@ﬁ%ﬂ‘ pﬁ%@fﬁﬂé&%ﬂcpglw

st abwithi Bxandp@st.i ng of Exanpl es 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). )

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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Pot ency CBD CBN D8- THC 25 0C

Total Inpurities Control
0.46 0.59

I ncrease % % % % % +% Zero 100. 00 0.08 |

wa2m8/0&B1bnt hs 71.55 3.62 1.26 0.56 28. 72 24. S5BCHUS2005/044375

Months 61.65 4.36 1.96 0.68 40.12 35.99 [0242] The

results ﬁgﬁ% 0
OCare set%‘ 1? ﬁlﬁ)?ebdl %‘b}{sgbs?gﬁlg@gggl{ogw @SA’ gvg”frlé dLbOIA’(W/ v)
| mpathanplemin€dn sesaine pib NTHby ACBR).CBN -THC 40 C

I ncrease % % % % % +% Zero 100. 00 O. 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% wiw QS Ethanolamine (0.05%)
Example 12-xii 3.03% w/w QS Ethanolamine (0.07%)
Example 12-xiii 3.03% wiw QS meglumine (0.01%)
Example 12-xiv 3.03% wiw 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

WO2®8/081099 30.86 [ 0243] The results of stabilPCHUS2005/044375

testing of Exanples 9E at 55 OCare set forth in Table

59 bel ow. Table 59 Tot al
CBD CBN D8-THC 55 0C I nc

12l 45

ities Control
% % % % % +% Zero 100. 00

Pot ency

—0=08-0-A46-0-50-A4 131\l 35 53 Qg Q9 50 0 51 16 38
11. 25 2 \\eeks 38 . p0 FOTALY 57 BELATER SYBSEANGHES
SKS ,SBASBAR: BSEANG
KRRV R ALIOBT #0 paspa B PR EHe RFTHEN| SN | it yCBD
Vials [0244] |n Example 9F. Yt he effe¥%t of tfe Dilpas®%
br dixdmple Beisame| oj sed i he dropaki npl for mjl at,iQn
was (vl %) ed. Thbef' FPor Tul atrgiogn wals p'reparedl"’l% 058
acEgarmlglnd2-iim t h| t hod scrijbe or | 6
9- i(AHEATHE% orm|2‘§?§;ﬁ was 545 Ba5T BRI 9 032
Example 12-v
(A+EA 0.05%) 93.82 6.18 0.43 1.20 0.15
Example 12-xiii
(A+Meglumine 0.01%) | 214 4.86 0.35 0.64 0.49
Example 12-xiv
(A+EA 0.1%) 95.01 4.99 0.56 0.86 0.35
Example 12-viii
(C+EA 1%) 94.56 5.44 0.45 1.23 0.48
Example 12-xj
(C+EA 0.1%) 94.65 5.35 0.50 1.22 0.12
Example 12-xii
(C+EA 0.007%) 94.09 5.95 0.47 1.24 0.25

* 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

wWones6310940 OC f or

anber gl ass vials.
within the vials was thentested at 25 0C for
1, 2 and 3 nonths and at 55PORZUS2905/A44375

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
Cont r ol

bel ow. Tabl e 60 Tot al

| mpurgd ti
CBN D8- THC | ncrease 25 0C &gagfge‘%sq)/o % +% Zero 100, 00

Pot ency CBD

602654+ 06-573-06-3 Mbpths 0630 0 00 070 0 60 (
7,26 3.30 6 Mont hgsdy: p7 §07310 92 BEGOTEISURSTANCES
FORNBILARIONESu| t soppf sUBBIYURIEY tlepSTHG Jof GBMN| e6BOF
at 40 0C are set forthlin Téble 6 1 %el dw. ¥abl d 61%
TOtE?ﬁ%Tg,%" thes o116 $.84 0.51 2.00 0.67
]?Xi“éﬂeof%‘ 93.88 6.12 047 1.57 031
(i’fgjflg (}5?5/:) 92.07 7.93 0.46 1.87 0.10
Example 12-xiii
(A+Meglumine 0.01%) 92.17 7.83 0.48 1.30 0.42
E?Zﬁgzlﬁ/‘g“’ 91.63 8.37 0.56 228 0.17
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
(CHEA 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 1 3.96 1 Month 96. 49
wW®208/06817%5 0.53 6.50 2.54 2 Months | 92.98 0. 20CTWUS2005/044375

0.55 10.22 6.26 3 Months | 88.64 0.43 1.70 0.55 14.19

I 1 3..1.02471, JIhe s pof .stability. in f

Exalpf i G 0% bR afhyf; ARt el Tl wre

bel then Tsdilte fiB Barfiggettin kagsules ini aesoroiat with FRemplnQy TEBD
- % 9% % O O +0
ngl @%u-éihlgﬁlvglg{ure ﬁll% %g%glegwé?e {%it{gﬂ@ te/gtg ,othze%rtg)steld a%l %) °(9 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@ei6ed1vh i n above tabl es,
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

of drona

4 0.54 1|

bi nol

9. 45 5.49 [0248]

plays a vital
formul ati ons or,
grade sesane oil fromAri s?ﬁﬁﬁﬁgu

stability than super

it

refi ned sesane oil

is clear that tPET/ES200T@I4375
role towards the stability
| ati ons contai ning NF
Di pasa showed greater
from Croda.

MonoetiaX@dl.e 10: HPLC|Anal ysi s| of Formyl ation 9tiii Tpt@2a@ities
sb e Exanp| ePIGY t he &BGnabj nofB¥ol gt st Exanpl e | Inerease
9-iii—was fulthet andl yzed—A-Exanpl € 10al t hd %
RfHHaten—gf e 6082 FH—Wess storet g TS5Ct g Ttwe
W’d them o ect g o HPEGgamat ysp g [ The T3yt ts
Zero  prEmprovided N Figure L [Uzbg O&anorra%% ans
ofivai ned by ¥ H gh P&P% pbr mande®Li qui d®€hr onat odf aphy
(HPLC) analysis of dronabinol drug product stability
Rarptes Ishow #-Spheak at 0-dpproxi fdfely 4. 45 nut es- Wi ch 029
1 Périre¥honds t¥-5¢bsani n%2%4! maj or®7ant i - oxPHant in Hégsame 157
Month m}‘(Fi gure 19150 0251] 08| s pr esence of osesan niowas 6.78
coftt+red—by—spiking—the—Ssanpte—solutenr—wth—sesarin:
ey tTeularsg i Exanghgy 10 e forngkat iom of;; 0.33
2 RAGIIHE 97.47 0.16 1.05 0.49 591 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 1.39 047 4.96 0.06
3 12A-ii 0.5% 94.76 0.24 1.32 0.39 5.75 1.61
Months | 12A-iii
0.01% 89.19 0.66 0.99 0.44 11.40 7.69
[0291] The results of stability testing of Example 12A-i-iii at 55 °C are set
forth in Table 89 below.
Table 89
. Total Impurities
Monoe;l;agl (c;lamme Potency CBD CBN D8-THC Increase
% % % % % +%
12A-1 1% 100.00 0.02 0.72 0.52 4.90
7 12A-ii 0.5% 100.00 0.01 0.58 0.49 4.14
o0 M2Ag
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 0.01 117 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,

woewederband. The formul ati on of Exanpl e 10b WesST/ESW0&H4375

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

ant i - oxi gedkie B DRVARYIRGL SUlitiohdn (S8 IO fSofi Adel] FFdnP
NF grade to super refined NF grade sesane oil
(SuperRefined O ls PN ZLé‘-OgéP-EEé,m Spie. , Data Sheet,
hereby incorporated by reference). Therefore, the

i ns il it f dro i,nol ion r.ed in
suplPOht | TR AP gl R o B el BB g 2b"
at t weleypr@erdddn hdeerdaheemdet imphn tl 2-vilk il ddxtusd 125g3espedively
speci.fic. The s ecif.ic t he same oil

obt SR A FoTR o EOTP A (PE e 14 o,
Col ﬂlﬁb@lﬁﬁanbﬁi«ﬁ%| REMGIBASN BXESA Bkl P eSR0Ethablamihdand
Food and NF grade sesane oils but not in the super

r ef 1458 cwéaiipd O)1 e waRpetivpolpmisg, Ergdranabing dyymalatigns were
St a&%h bid tRaf l}lbﬂd%eratlr’f\gﬂdsﬁlbé)ﬁ‘l aeéorfdh@@wi%ﬁtmmﬁe hd(rsd

[0253] The instability dr onabi nol fornulations

pr ef%mé’@tlw. Withix He aa@wﬁaye@é@aﬁﬁ/ tegted, they teptediap?25 °C for 3

I NVgRid &éﬁt‘n’s f4Ur°€|?8:f 1,5R8d ?Ho%%‘s%ncpit 5810&hr | Mgéékgs in
sesane ol |l (including free f atty acid on dronabi nol
formul ati ons). Sesane oil contains one or nore free

{2 fooBC! d6ue REWNRIGROK/ Shl 6 BGhfIL 2128 AMASOE are se

(Be trom Stern
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 oxidize dronabi nol ,
wa@eiod/osiodr onabi nol

was eval u

).

at ed.

In Exanple 11,
fatty acid was added to fo

accordance with Exanple 1.

of 5 ni g dronabi nol

oy

le 11-i

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

fornul ated as a sesane oi | PGDUSI0DM4375
t he specified anount of
ions prepared in
is a solution
(3.03% and 0.5% nyristic acid in

- i Total Impurities
Monoe®S98HR: Ol |, NF (by Arista). Exanple 11-ii is a p
motut i on| offoSdy (dr ofEhi nol  BN039p BHEFD. 1% nyri st cInorease
aci-d—in-sesane—oH-—N—(by Arlcfﬁ\. ExArp-e 114 H—h s %
a ol 1~ ~f [ g A an v\ Q0A and O NCO
PSP ONOf [oppg 0 _dr onglhi ot (P39 —and; §-05% ¢
7 YB-1i9.5% | abl Ugph b [SESAlTR o9l T, NFp K50y Al %5? E‘“EH
10 AV 1S a sobu&Jon of % T aronaoanI D3% and
0.0007% nyri sti®%cid i ?%esame B4, B§/ Ari st 3}
Exanple 11-v is a solution of 5 ngy dronablnol (3.03%
APRYi (% 504 myr i 8677c| acid GlA|sesan®8loi|, sW@fer refifead NE  -025
11\/1 . (BRyii fp% d 2) EX& e 119%FPlis a 8 lution%fls g 724 1.89
ont %?ﬁﬂabinal (3508%) and 0811% nyro.t|i ¢ aciodsn sesaﬂe 835
10 A) P " " £ 5 A l\dF Larl O Al v ans H a
Ot —Stpetr—tTerinea— OYy-——<rota—- EAculpl e—H=vit+—s-=a
88 Mol O Of S oargg AT omatgpot— (S P& and (@3 5% %33 2033
2 12B-ii 0.5% 93.34 0.15 1.41 052 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 1.44 052 6.47 -0.24
3 12B-ii 0.5% 93.05 0.30 1.75 047 7.69 2.34
Months éiﬁ;g‘ 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
% % % % % +9%
12B-i 1% 100.00 0.01 0.60 0.53 6.71
7 12B-ii 0.5% 100.00 0.03 0.55 0.58 535
% M2B-i
001% 100.00 0.01 0.44 0.58 3.99
12B-i 1% 96.00 0.01 0.94 0.58 7.79 1.08
1 12B-ii 0.5% 97.27 0.07 0.99 0.57 7.30 1.95
Week éiﬁ;i‘ 91.46 0.03 0.48 0.54 14.81 10.82
12B-i 1% 92.98 0.01 1.55 0.60 8.43 1.72
2 12B-ii 0.5% 99.09 0.01 1.45 0.58 771 2.36
Weeks (1)20%;2‘ 31.14 0.08 2.79 0.56 6347 59.48
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wWQleaaabilnol

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 PCHESHNE044375
oi I, super refined NF (by Croda). [0254] A summary of
the conpositi ons of Exan'pl es 11- |-11-viil is set
forth | A XTHRIE Hanay t V_ G -"-\ cedfrom
formul ati ons were testeﬁl ag{ @5 Riekity while stored in
anber glass vials at 55 or one week (Table 64) and
two weeks (Table 65), respectively. Table 64 A =

Ari [912976 C 1n Bxapgr 1201, @rofdbidol Armuktiost R C-CRCliada 12C-iij

[ 0256] As can be eenf t he ults set . .forth in
TabVeE PEEeraf A5sordenee vl diemples LGy il ehiegtively ypingpesame
dr opdhufed rbamipisal FemnuapHlIREd coitaideDTBdahbaRardlantiheg
active ingredient dronabinol. The results_nmay

e
ex ploanvatien; 13 Coiheangaingd .37 ?eﬂwlolaﬁ’énef aé‘étlz?ﬂléfoﬁtﬂée‘f)
s UPEH 1% SohMehnd RAARE WieldrdnhBindI T R6lAatAS woR tRASABA 1 fill
Extended Stability Results - Addition of Free Fatt
Aci lerd gelqtpzapyulepdn acsardanes Wikdixampla eTf&cfamtql%wn@wnglﬁéhe
freg Flﬁéstx%r@ﬁlhﬂllgl(éé{egf E&chat@@ oflr Q{drboﬂ‘nonths 40 °C for 1,

for ations cau st ab| ty and an
i nc2 masempnthschndrébf PG ifor 1 and 2 weeks.

[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
7 12C-ii 0.5% 100.00 0.02 0.61 0.54 4.31
T [M2ci
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

wer e conducted usi ng sesane oiI

s at roomtenperature and at
w@eweheriad ed conditions over an extended peri ORPCDUSI0051@44375

fromArista, Croda and

D pasa. Exanpl e HA; Dronalglj p 4Sol ution in Sesane G|
Soureed fromArista - Ca 3'@3[0258] I n Exanple 1IA,
dr onabi n(cj)l formnul ati ons 11A— and 1l A-ii_were prepared
i i - "JrQ{.jtl Impurmes
MonoethdnRaAgE Ol dance wijt h Exanples 11-i |and 11-i il usi
wsesane i IPossur ded f3om Ari $PH. ForMyl'dti on 1| Increase
cont ni ned 0%5% duridtic acid? SN P N PN (AN +%
of Yy DT TG lvava paw | oo LB YA BRI at 1T uUll LT /1
) ’d U 104 s ot ant Th Al [ 1
12’6’1'1[ : 100,00 |7 ,‘“ '0‘02 "',”; 0'72 | ITUTT s 1TV 5.45
12(':111&5‘%0.'. 1 _U”DIO(\].W)' S5 METY U EU 1Ty 41l M margGager at i J 1LY
Zero s@psutes Tmaccordance With Exanpie 2. _[he 380
obog mul ati onsi%%t|ni n t &% ¢apsul &8 were i%tdial 1y
te§t ed, then tested at 25 Cfor 3 and 6 nths; 40 0C
12@r1%l, 2 and 9873nopnt hs %dAd at 5&760C f ar Mland 2 5.29 -0.16
! " | 1ebRE%[ 1259] G resul%18 [of st @¥ill ty t09¢1l | ng of-38 1.07
Month | 126 inpl e |11A-iosd2| at 2520C are sat| fort.sun Tabl €76 2.94
: O{QL/( f\\l\l Ahl A 26 IIL.AaA2°cNn] Th o e cal 4 £ + 7 Y
=3 u:u 'c_ \SAS) |L L:J:JJA e C.DUI LDAL,{I SUdalDTT1 l;y o
12,(?- 1,‘% NYTOT Rl © TIARge T T alo g UC args7S§et TORRA TN -0.13
2 12@Fb 50 DET @Y7 {Tabl € o 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? ((:)lamme Potency CBD CBN D8-THC Increase
% % % % % +%
12C-i 1% 100.00 0.02 0.72 0.56 5.45
7 12C-ii 0.5% 100.00 0.02 0.61 0.54 431
N N TYRT
0.01% 100.00 0.03 0.53 0.58 3.80
12C-i 1% 95.67 0.01 0.95 0.55 6.86 1.41
1 12C-ii 0.5% 97.38 0.05 0.93 0.55 6.03 1.72
Week 12C-iii
0.01% 97.08 0.01 0.56 0.54 6.57 2.77
12C-i 1% 94.76 0.01 0.51 0.52 6.85 1.40
2 12C-ii 0.5% 97.43 0.02 1.35 0.54 6.96 2.65
Weeks | 12C-iii
0.01% 97.56 0.01 0.73 0.54 8.48 4.68
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waelonssTabl 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 " ' , oTTtar ey

. 5% nyristic aci d and forrmian;tl on 1l A-ii contai ned

O 1% myristic acid. The dronabinol formulations were

then used to fill hard gelatin capsul es in accordance
Wi t[6308k anph Ex@npleHaDs dserebinat foomslatiprsH2R-it -8 apd L1l

Wer\z\(zeerI lﬂ'lel,gar% &éo?&&n@éjwnl&ﬁ%ﬂ%ﬁlgssfﬂjl 35A 40 39@2@%1 3 and

hs and at 55 OC for
aesq}eczlvweismg s§saDE 311 scineedrfes Atistao Forstuldsion i1 24x-itcentpinedy

Of ARl g Bitic bl A% L5y 8 bl B8R0

t eshil NDA-Gii cdntsingd @124 Bonedthanalamtﬂx& O'@admnslﬁholffolmdiatlons

Tabl e 70 bel ow, 6
ot Qb ey vy TG elsipfe The B ofS VRS B vistr
f orihifialtynestad) tieen festede DM fof 3lahé 6 onths; 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.

In Exanpl e 11 B, dronabi PoI/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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wWQleaaabilnol

Exanpl e HC. Dronabi nol

fromD p

asa -

Capsul es [ 0266]
formul ati ons 1l Ci

Sol uti on

in Sesane G|

i n accordance with Exanples 1l B-i
Formul ation 1l G i
contained 0.5% nmyristic acid and fornulation 1l Gii

sesane o

contained 0.1% nyristic acilgPb
formul ati ons were then used to fill

sourced from Di pasa.

and 1l B-i

In Exanple 11C,
and 11 CGii

lefe dr onabi nol
hard gel atin

Sour ced

wer ePET/BREnE 4375

usi ng

MonoethABSHLES |1 n accorldance wi th Exanplie 2. The Total Impurities
0OF MU at il orfstews t Hi n €hie caps@B¥s weres-THEtially Increase
tested, f hen”t estled af 2510C_for :-'md%ﬁ mont hg® 40 QC*%
for 2and—2—pphths—and at-—-55_0C for ahe—2
121:5' r‘% Ob r ool :-0;-.2',\{ ot .-\Q‘a’?jl HIlt 3] 5:2 na—af 4.90
5 ‘- 1 T TSUI lO L\JI oL G.OJSSI LY y L ?)34 I IIU Ul 4’].‘4
Zero _hlipl e I CGi=rTat—25 0Care—setforth—+nTfabte 72
heleow. Tabl e 720010268] *PRe resuti’s of stlabillity 371
testing of Exanple 1IGi-i11 at 40 OC are set forth In
Tabl 86 73 | bel 0ws.67Tabl e D36[0269]1.MMhe reswsts of  6.13 1.23
1 dIhpPrty testT¥g of FldAple 11@R2i-ij at058% QC af.# [set 1.41
Month | i 2f- L}“h i n|{Tabl @s#%4 bel owofabl e 7dusExanpl Q)5h‘|DZ 5.62 1.91
B Bhabi-nol—SetutHon—i-n—Sesame—O-+ Sourced fir om-Arista
12D-i 1% 93.49 0.09 131 0.58 6.21 131
2 12D-ii 0.5% 93.65 0.16 1.04 0.54 6.30 2.16
Months | 12D-iii
0.01% 93.46 0.17 0.53 0.55 7.51 3.80
12D-i 1% 93.40 0.48 2.03 0.45 7.92 3.02
3 12D-ii 0.5% 92.64 0.15 1.70 0.50 8.23 4.09
Months | 12D-iii
0.01% 91.13 0.27 0.76 0.47 10.43 6.72
[0303] The results of stability testing of Example 12D-i-iii at 55 °C are set
forth in Table 98 below.
Table 98
. Total Impurities
Monoe;};a?glamme Potency CBD CBN DS-THC Tncrease
% % % % % +%
12D-i 1% 100.00 0.02 0.72 0.52 4.90
z 12D-ii 0.5% 100.00 0.01 0.58 0.49 4.14
1% 12D
0.01% 100.00 0.02 0.50 0.54 371
12D-i 1% 98.76 0.01 1.01 0.55 6.61 1.71
1 12D-ii 0.5% 96.97 0.01 0.88 0.53 6.15 2.01
Week 12D-iii
0.01% 97.85 0.02 0.50 0.51 6.14 2.43
12D-1 1% 96.66 0.01 1.38 0.52 7.32 2.42
2 12D-ii 0.5% 97.17 0.01 1.17 0.53 7.23 3.09
"
Weeks o 97.56 0.01 0.53 0.51 777 4.06
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WE2@G06389 11A- |

Vials [0270] In Exanple 11D, dronabinol formnulations

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

and 11A-ii using sesane oil soRETERR005/044375
fromArista. Formulation 11A-i contained 0.5%nyristic

gg: S a'r]]'ﬁ Efxg_ll'égﬁllgkl BEoélbﬁ’noll EO]CFP OIE 1anI é‘e%gmg p;lf/goq}{'éég ?rgi [@C

fill anber glass vials. TE@eodasrVimlsati ons within the
vials were initially tested, then tested at 25 0OC for
3 and 6 nmonths; 40 OC for 1, 2 and 3 nonths and at 55
oc 19104} ade Epampple k2E, drfmzbmpl fpmenlptiong [128-1,02Est andiIREtiiy
testy G At Bladlies32BC, #1560 1385EN 1N
Tabl g@p&%éﬁlw@ggﬁiae é% 02a7 o %e Fesults % .

st abispeatiyely aising pryaroé OlEﬁtﬂa\mdérom Croida.i Foratulevt@n 0ZE-acantaistd
fort The r lts
of ll% %B?QF?%%?%@%E,%}WMBEQQE% CO, ?a&%ﬁﬁ% n}on%eélueaﬁéalg}lg
set aﬂd)HFhlll gonthgiet €.07T% Ib(aiowthaﬂ'aizbhme 7Thd3h“amﬂiue)l Fizmulations
Dr O%Pel tﬂQA us§8 ltouﬁli e(l)nrllber gla SV The orm gtrlcg:nesq;w
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.

hin tﬂ‘e \%los QN%re_

[0305] The results of stability testing of Example 12E-i-iii at 25 °C are set
forth in Table 99 below.
Table 99
|
. Total Impurities
Monoe;};a? glamlne Potency CBD CBN D8-THC Increase
% % % % % +%
12E-i 1% 100.00 0.01 0.60 0.53 6.71
7 12E-ii 0.5% 100.00 0.03 0.55 0.58 5.35
o0 2B
0.01% 100.00 0.01 0.44 0.58 3.99
12E-1 1% 93.38 0.08 1.02 0.54 6.94 0.23
3 12E-ii 0.5% 94.64 0.27 0.94 0.54 6.26 0.91
Months | 12E-iii
0.01% 95.25 0.14 0.48 0.52 5.30 1.31
12E-i 1% 97.78 0.03 1.40 0.57 7.43 0.72
6 12E-ii 0.5% 99.21 0.05 1.27 0.56 6.67 1.32
Months | 12E-iii
0.01% 97.81 0.16 0.51 0.54 6.97 2.98
[0306] The results of stability testing of Example 12E-i-iii at 40 °C are set

forth in Table 100 below.
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[ 0274]

wdab®siocand 11 B-ii
Formul ati on 1l E-i

formul ation 1l E-ii
dr onabi nol

gl ass vi

initially tested,

al s.

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

usi ng sesame oil
contai ned 0.5% nyristic acid and

f or mul at

sour ced

ions 1l E-i

were prepared in accordance with Exanples

f r oPC2URIAS/044375

contai ned 0.1% nyristic acid. The
formul ati ons were then used to fill
The fornul at Tehke Pt hin the vials were
then tested at 25 OC for

anber -

3 and 6

" nomt s, @0 0C for I, 2 and 3 nont hs and at] 55 G&allimpurides
0“062‘5 M \weeKsotendy0275] CBbe rlesutEns of $isabicl ifty testi Mg Increase
Exanple ®E-i1ii & 25 0C%re set forth in %Wable 78t%
bel ow. Table 78 [0276] The results of stability testing
BE-iFganpl e 100899 Lii 21090 0C ald0¢et fobdn in TIHLE 79
zero | BB Tabl o108 | 00771 08 le s 953k of S0 1 Ly o33
ﬁ%{l ng |of Exanple 11 E09-lii at 03%5|0C ar@ssjet fordton|in
Fabt-e—86—betow Tabte 80 Exanpte HF—Dronabi nol
ey Tom TN SRGaNE O [ faur ced 1fsv 0m D pasa - Vi alis 0.41
1 {28363} Tn Exampbe 1TF, odrionabi nab |f or nubet)i ons B7Fi 039
Month | BRAi 11 F-II 1 wey g 0.57 0.54 0.58 16.05 12.06
0.01%
12E-i 1% 93.25 0.11 1.26 0.58 752 0.81
2 12E-ii 0.5% 91.93 0.17 121 0.71 7.90 255
Months | 12E-iii
0.01% 70.93 1.27 0.93 0.54 26.35 22.36
12E-1 1% 92.64 0.49 2.11 0.56 8.80 2.09
3 12E-ii 0.5% 93.61 0.06 1.73 0.52 7.28 1.93
Months | 12E-iii
0.01% 61.88 148 1.66 0.57 34,77 30.78
[0307]  The results of stability testing of Example 12E-i-iii at 55 °C are set
forth in Table 101 below.
Table 101
. Total Impurities
Monoe;};a?glamme Potency CBD CBN D$-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 R
0.01% 100.00 0.01 0.44 0.58 3.99
12E-i 1% 96.00 0.01 0.94 0.58 7.79 1.08
1 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
wdakmsioeont ai ned 0. 5% nmyristic acid and for nmul BET/O82005/044375

11 F-ii contained 0.1%nyristic acid. The dronabi nol

]fl_(r::re f Al Cin . l%ll% I}e&éil) ed 52 flalnlle éﬁgg{xrc h? ]\ﬁ aalsa-

tested, then tested at 25 OWialer 3 and 6 nonths; 40 OC

for 1, 2 and 3 nonths and at 55 OC for 1 and 2 weeks.

[0279] The results of stability testing of Exanple

11 FO308]i  aln Bempe 12Fedronabind fermulagionsaldild, B2Ftiipg b?\er

Tab t [ i

Eeange e s il S Bl 130, 1ok WP ° )

beI mpecfrwby asi@sefapediil sontved fremdblp@aof orgtuddsioni12k-i contamed

testd,n Fql

Tabi/ nggx%gth o"ila%ﬁﬂagc?rhlu otn d%@%]cgiéalg% ég‘gerﬁcgrg)elf.h%olgmhg
t heambl@¥dii rcesteihdéds).0 19y ticmbetharmbandnd. rifhardtnabinsk fatbmudlatiops

to d bi | at t all .t t .
R R e
SOUWEIedmflﬁlee{ﬂbcp&ﬁﬁltdsﬁad RESS AT NG ahd6 ergtha it iCofar f,20id 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. _
stability can be attributed to the presence of high

wo eopels31od t he anti oxi dant

sourced from Di pasa. Exanple 12: Stability Results -
In Exanple 12,

Presence of Base(s) [0283]

of added bases

i n dronabi nol

lecithin

Thi s

i n sesane PUT/US2005/044375

formul ated as a sesane

the effect

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

12-xiv, the specified anpbunt of base was added to the
' [ rdance] w t h Exgnpl eTalal impurities
Monoelh@bfiMl @t ifon prepafred i n adco ; P
Onoe@%én*p ng 12- Ii’oterlfsf a sofB®i on ofCRIr onpbPARBHC (3. 03% W W) Increase
Q j in sesane oit, NE (by +%
Arista)—Example 12- i solution of dronabinol
W'ﬂ%ﬁ A AN o .Q'UO 11040 L ndl at hanopzz-r ne—4 'Sé‘_ sape A‘ﬂﬁ
Zero  [MP-i0:3% ST T1b0l00] " X T 0lop t T o R T - 0SS 431 |
NoF-Ri8Y 196V T St 3op o X aNMPT G084~ 1T T (5 oo SR T 380 |
dronabi nol- (3. 03% W w and 0- “70\W V) ethanoranthne—n
: sesiape ofl, Nesfdy Ari Sf8). EXa I2-T0611[S @ 690 1.47
Month |98H-iU0.5%N | of dro@seabi nol o(18./03% wh w) and_.33% (W V}.0s 0.74
dthidAdl’am ne i%l%lesane 0dBI[, NF (0.by| Ari stomp.] Exanpbse 2.45
19 v_is a solution of dronabinol (3.03%ww and 0.05%
2 A ot hanol 3 0i 126 NE (hy0-5Ar| st a) 692 1.47
Months | 12F-i1 0.5% 1.69 0.09 112 °0.63 5.94 1.63
12F-iii 0.01% 92.28 0.24 0.73 0.58 8.15 4.35
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 0.41 115 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,

Wa00s063)109 Exanpl e 12-vi i
(3.03% w w) and
ned.

super refi
solutio
et hanol am
Croda) .
(3.03% w
sup[@iﬂ}]efl

S 0'&)&1‘1 Qanq legf?ﬁﬂ%lﬁ esgr?i Qﬁ%d%e\ﬁ’)ﬁo grlgt L
P ol

ethano

Exanpl e

ne in

and

0. 5%

(3.03% w w)

NF ( by

is a solution of drone®i/msi005/044375

2% (w v) ethanol ami ne in sesane oil,

sesane (Alrista-s(]milleﬁefl ned NF ( by

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

E[xample( )@)G @dmal;mollr_&mqbqt@n s prepared in accordance

super

E&%ﬁﬁ 0.1%

Cr ad%lumﬁwa mbb drollﬁmml fmrs_numtlsm |Wla$ themusscﬁ t«ﬂﬁb thaudi getakin

2 B ihod)

super

or}1|ew1|tl!1r:% [ capsules yas

s oI mttlaﬂyl tasfeddmanmktema:tlzs Ca. f&S%nu/ mom]m;i 40°0T80 ](, W/aldc) 3

G hag%s""@é”aﬁﬁ P eC 15

oi |

1%k

super

refined NF (by
sol uti on of dronabi nol

(3 03% w w) and 0. Ol%(vv/v) megl unmine in sesame oil,

o'ﬁgi/ﬁ]nol E’ 6‘%
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Table 105
Meelumine Total Impurities
ZgS oC 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
Meelumine Total Impurities
4gO oC Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ 0.1% | 100.00 | 0.05 | 0.50 | 0.54 | 4.78 |
1 Month [ 0.1% [ 92.30 | 0.50 | 0.55 | 0.47 | 9.21 | 4.43
2 Months | 0.1% | 89.12 | 0.40 | 0.65 | 0.52 | 10.84 | 6.06
3 Months [ 0.1% | 87.11 | 0.78 | 0.87 | 0.45 | 11.67 | 6.89
[0315] The results of stability testing of Example 12G at 55 °C are set forth in

Table 107 below.
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[0284] A sunmary of the conpositions of Exanples 12 i

12iv is set forth in Table 84 bel ow. Table 84 [0285]

wab@eerinul ati ons were stored in anber gl ass VvPEI/BSEDS/044375
550C and pl aced under accelerated stability conditions
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Example 12H: Dronabinol Solution in Sesame Oil Sourced from

Croda - Capsules

[0316] 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 and 2 weeks.

[0317]  The results of stability testing of Example 12H at 25 °C are set forth in
Table 108 below.

Table 108

Meglumine
25°C

Total Impurities

% % % % % +%

Potency CBD CBN D8-THC Increase

Zero

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

3 Months

0.1% 7 0.68 5 0.53 11.3
[ 0.1% | 88.79 | 68 | 0.51 | | 8 |

7.27

6 Months

[ 0.1% | 88.49 | 0.93 | 0.67 | 0.56 | 14.27 | 10.16

[0318]  The results of stability testing of Example 12H at 40 °C are set forth in
Table 109 below.
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nonoet hanol am ne or neglum ne to the dronabi nol
formul ati ons created nore stabile fornul ations,

W@ e@biobilwy studi es at room tenperature and at PCT/US2005/044375
accel erated conditions over an extended period of tine
wer e conducted using sesanﬁqhxi *ngromArl sta, Croda and
Di pasa. Exanpl e 12A: Dronatthot”Sol ution in Sesame G |
Sourced fromArista - Capsules [0288] In Exanple 12A,

@aabi nol for mul ati og)s 1RA-i ,1&12/\- éJ)gand 1PA- i Tptalippugities
4pf(epared ﬁ"tﬁ‘eycor da Wit h mpl| e 0] 12-iii |arfderease
12-+v respm"t"'u! yﬁi} Rg se?ﬁme O+ %ourc d—ffom %
Ayt r\{" Ty na 1D A At ot nad 10/
Zero hrne: [V "‘fbocbb'lu” LZopd T COont gy He0 170 557 411 ]
nonoet IIclIIUI dinr e, 1TornmurattT Orm LZA-TT COTIt al IIEU 0.5%
1 Month NMPO@ET NANOI amigg [and1Z2w4 1 coniagiined UoBaps 11.09 | 6.98

nonoet hanol am ne. The dronabi nol fornul ati ons were
2 Months t hereuseld to $5i7p[ har do.ge] at i n @dpsul es0bh| accordance 8.05

with Exanple 2. The forpulations within thE capsul is
3 Months wWhp-&%j nil i al | $¥ested OPhen t ed%d at 285HC for143%3nd 9.99

6 months; 40 OC for 1, 2 and 3 nonths and at 55 OC for
1an[é?3 Plweekhe rejulis gbstabrliey testing i Exapmplesk2abat| oty aresst fortd in

’Eﬁb?enﬂl lgA-i-iii at 25 0C are set forth in Table
OW. Tabl e 87 [0290] The results of stability

testl ng of Exanple 12A-i-iii at 40 OC are set

Table 110
Meelumine Total Impurities
Sgsuo C 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 Oil Sourced from

Dipasa - Capsules

[0320] 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] The results of stability testing of Example 121 at 25 °C are set forth in
Table 111 below.
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forth in Table 88 bel ow. Table 88 [0291] The results of

stability testing of Exanple 12A-i-iili

at 55 OCare set

WO 200663t Tabl e 89 bel ow. Tabl e 89Exanpl e 12B: PCT/US2005/044375
Solution in Sesane Q|

Dr onabi nol

Capsul es [0292]
fornmul ati ons 12B-i,

I n Exanpl

12B-U

accordance with Exanples 12- VI i,

Sourced from Croda -
12B, _dr onabi nol

EHIB iii were prepared in

12-ix and 12-x,

¥ CO[JC\JL 1

. vety—ust ||g sesamerort—soufrced from < U‘li&al Tmpurities
MegRgimaul at | opych cepbai ned 3% nonoessharol gm ne, Increase
236 mul atf on o4 B- H comt ai ned 0% 5% nonoet hanpl arbne and +%
12B-1i1 contai ned 0.01% nonoet hanol am ne. The
Zero____df @rtabi nol _f epomallati on&0wmkere t Weh[used Porfill Rstd
gelatin capsules | n_accordance wth Fyarml e 2  The
3 Months § Qh,m At ane 4o 0 5 5.19 1.35
ta actod At 2E NC for 2 ~An & it be o-_nNne
T u, 9 ||\.,|| \2 TUO ot 1.7.1 A\ Ay | 6 arTa SSI I:l. :O,6é U 2.83
6 Months ‘1: 7 "l and g§ "”.{Lmt hs udl at 5? é fot g a 2 Vvee:ﬂrb
Th resul ts 2 E’E %x@
i o 0 Q?et?orth in
| 0383 Tk b i AL e 28l
Tabl“&leQI)lz[bGB%] The results of st abl lity testing of
Exanpl e 12B-i-iii at 40 OC are set
Table 112
. Total Impurities
Mefé“:gme 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
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 Example 121 at 55 °C are set forth in
Table 113 below.
Table 113
tumi Total Impurities
MeSgS‘i,“é‘“e 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

w@eioeNerdh i n Tabl e 92 bel ow. Tabl e 92Exanpl e RQIZUS2005/044375
Sourced from Di pasa

Dr onabi nol
es

- Capsul
f orfﬁgﬂ?‘é{?’i“&n

Solution in Sesane Q|

e drebyeisdy SER TRy Ve V20 G D s gasn il

ac CT{eGa&Ratith twWithExBePlaBSvak 2Btib1ly tedtéd, e s3dtat ¥4 for 3 and
usi ng sesane ojl

sour

1208 MoRBHAR"hder b oo

A

ed from

gepHsqad

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

0. 01% nopnoet hanol am ne.

The dr onabi nol

stk o LA WEon 120

cont ai ned

formul ati ons

wer @333len Theagsults of stahility dgstingef Briapplecp aide & i set forth in

ac G?efbfegﬂ

s were initially tested,

capsu
f or

3 and 6 nont hs;
55 0C for

1 and 2

40 0OC
weeks.

f or

at 25 0C are

G&cl¥st h Exanpl e 2. The formulations within the
then tested at 25 C

1, 2 and 3 nonths and at
[Dd9¢114The results of
stability testing of Exanple 12Ci-iii

set forth in Table 93 below. Table 93 [0298] The S
vl B S T yshal! 1 ahest noggl Bfampl decitimne
% % % % % +%
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

w@eioeNerdh i n Tabl e 95 bel ow. Tabl e 95Exanpl e RQDUS2005/044375

Dronabi nol Solution in Sesame G| Sourced fromArista
- Vials [0300] In Exanmple 12D, dronabinol fornulations
12D-i, 12D U and 12D iii veble 1p}gepared i n accordance
with Exanples 12A-i, 12A-ii and 12A-iii, respectively

MeliSh9 sesane oil fsourced |from Arista. Fornul atilg Impurities
ﬁi&-i cant Bitmed 1% KBRoet han®™ni ne P3IEFmIl at i on Increase

+%

12A-ii dont 2 nedl0. 5% moroet Hanol aniné and 1248 |

Zero

} Inod O 0104
d%,

Y0,05

(e

TbrattonsS—wW O V

1 Week

1§19, OT lqui atTa3ns 1Wi T ghat[Te Vi glg [WeT € §.30 |

tral Ty ] 20.07

Il p)

esSted, then tested at 25 0Cfor 3 and 6 nonths; 40 0C

2 Weeks

Fpo1d, 7 and ®.sapnths @and at 5940C for ds4and 2 weeks.

1.49

[0301] The results of stability testing of Exanple

E}:ggl' iE'x.ggl'. pleal% gé.%&galﬂﬁa S%IﬁétiJnQﬁtS*észJ;]Eﬁ ﬁE@gbﬁrcg@ iG] @¥hda -

Exanple 12D-i-iii at 40 OC Xias set

[0328] 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] The results of stability testing of Example 12K at 25 °C are set forth in
Table 117 below.

Table 117

Total Impurities

Meglumine Potency CBD CBN D8-THC Increase

25°C % % % % % +%

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] The results of stability testing of Example 12K at 40 °C are set forth in
Table 118 below.
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forth in Table 97 bel ow. Table 97 [0303] The results of
stability testing of Exanple 12D-i-iii at 55 OCare set

WO 200663t Tabl e 98 bel ow. Tabl e 98Exanpl e 12E: PCT/US2005/044375
Dronabi nol Solution in Sesanme O1 Sourced from Croda -
Vials [0304] In Exanple 1\2N,Ea,r dygnabi nol formul ati ons
12E-i, 12E-H and 12E-iii ble {J‘gepared i n accordance
wth Exanples 12B-i, 12B-ii and 12B-iii, respectively

Megililifdd sepame oil |sourced from Croda. For mul at i gitalf@periics
ssant ai ne PyEonoet H&Rol apri n€EN f on mi%HCon| 12E; H Increase
Pnnfni netl 0. 8% mynoethanolam fe—and 125 i cofitained
QL ot In nal-arm—ure The dranabi-nal for vl At 2 o
Zero \JlU /U FORO0Et 1 bUIlO.III IIC006I c—ual \OIJ" I:rl TTUT lo\jg Tl at IMlllﬁ
were then—useato fitt—anmper—gtass viats—The
Month 1 PO/E3I At ONS Wy M Thesy] M tThat [y Test®d, 778

théen tested at 25 0OCfor 3 and 6 nonths; 40 0OC for 1,

2Months 2] amd 3 hont hg.1and at 657 DC f oro.52 [and 2owebks. [923805] 14.17

The results of stability testing of Exanple 12E-i-ji]j

3Months af 09% 0 are &6 [f art h0#hl Tabl 9339 hel o®S7 Tabl 2194 | 17.64

03061 _Th i
R e L i ok iRy esting b Exatple 15k 855 =P sef 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 -
' Vials

[0332] In Example 12L, a dronabinol formulation was prepared in accordance
with Example 12G using sesame oil sourced from Dipasa, containing 0.1%
meglumine. The dronabinol formulation was then used to fill amber glass vials.
Thé formulation within the vials was initially tested, then tested at 25 °C for 3 and

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

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

128



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

of stability testing of Exanple 12E-i-iili

at 55 0C

are

w@eioeNerdh in Tabl e 101 bel ow. Tabl e 101Exanpl BCT/BF2005/044375

Dronabi nol Sol ution in Sesams O 1 Sourced from Di pasa
- Vials [0308] In Exanpl e 1 ronabi nol fornul ations
12F-i, 12F-ii and 12F-iii % repared in accordance
with Exanples 12Ci, 12Cii and 12Ciii respectively
ustng—sepanme oi t sourced from brpgsa. For M at TR Impurities
Meghgiinei  cont ableg 1% nowmoet hanebam ne, pdHaTUlATT 0N 12F- fokrease
22ont ai nefl 0. %% ngnoethano| ani we _and 12F-iii comt ai ned +%
0. 01% nonoet hanol am ne. The dronabinol fornul ations
Zeo @ Pa%t heh usd@0.40d fill 0dhher gl®Xd vial §54The 384 ]
formulations within the_g.l’_agg_\u_a,ﬁg_ugr_gﬁj_t_i_al \
3Months  J0%y { hon PEiled at 0881 o £ 403 and 8 hbnths+Yd oo 083
i for—d4—2rant—3 nt hs—ang at 55-86¢For—3
onths | 1 Q1% = 4 of QI [AT Ips7Y TYT b5 . 2.35
[USU9The u—:bu OT _stav | rty testing of Exanple
12F; g LR I Q¢ b 4
33 B %gl %ﬁ?traﬁlllé/et% tin # ample &4 ée ePWrth in
Tab[0| J1102 [ 3 L} Teedt e [ y testl F[
Examdle 1ARbelow.i i i at 40 OC are set
Table 121
Meglumi Total Impurities
0oe Potency CBD CBN D$-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
w@ewehervh in Tabl e 104 bel ow. Tabl e 104Exanpl BCT/RS2005/044375

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%xaql[%@. Seabity ReQkCEPlebéRBoMbfil@xidants
cont ai ni ng 0. 1% negl um ne. € dr onabi no ormul ati on
was then used to fill hard gelatin capsules in

ac cl¥PdtnceAsprerionsty mspioned, @t@@ﬂﬁﬁileﬁfﬁ?tdﬁ SERADA Pih hasheen

Cap&hllb% g\’é@’?h nkdrdcabf %Véﬁﬁirﬁgmdétﬁ‘@ﬁbngl@a% Bitke@imen, Qigludmg
for 6 mgnt hs; 40 0C 1

;o , 3 nmonths and at
55 @smm sesaaml, spsapedip gnd [693114@] Inﬁi@mp@sm the effpct of added anti-

P B L S APPSR Bl S

Megwemivaliatedt Breeyh GBIXa@RMs D82 THL, thaspesifind 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
wOLWEA63109 0. 1% 92.35 0.65 | 0.64 0.5 1 11.19 6P@I/US2005/044375

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

at 40 0C are set forth in Tabl.e 106 , Tabl e o
Total | e B i DecthetBay Sragh el B ottt v
- %'ﬂdgyll gmateaﬁgsz)%s%a%ﬁﬁ%up%égmga?g@gbra&ﬂ. 00 0.05 ,
.50 0.54 4.78 1 Non 1% . 500,55 0.47 9.2
223 2 NErmies B0 5o megsgiess domeaing. @3 Toman a6d B
Monp gy IGsalidte @ /v) dnlsefmbil, s@er&?fnx@dﬂﬁ@br&ﬁ?ﬁ- 89 [0315]
The results of stability testing of Exanple 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 % % % % % +%
wWQ@e2006/06810906 100. 00 0.05 0.50 0.54 4.78 1Week 0.RCO5/882003044375

0.02 0.48 0.52 4.71 -0.07 2 Weeks 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 fTapleukati on was prepared in

accordance wi th Exanples 12G using sesane oil sourced

from Crfjoda, contai ni ng -,}{S-mm@. TRELANED BUBSPRANCES
CONDITIONG! | GORMIZLATHRN# Used L0 f i

O f i mPbRITY ge8iraCi|n CBN CBD
capsulas in accordance Wth Exanpl & 2. Thé farntd atli ot

i thi n [t he Exappld 8% was |i gk bhalll y test ed,, &hen (tgstle
2b TH0 6 ont it agoet B ad 08 For 105" nd G829

mont hs |and at 55 0OC 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
Eng}n{ljie(é%'éilijyg‘)9 8268 | 12.63 | 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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woeg@boeilne 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
1%88 79 O 68 O

0584113I\/bnthsC
7.27 6 MNont ledgat

I mpurities Potency CBD CBN DSPAFCSDB5/044375

[0318] The resul ts of.stablllty testlng of.ExarrpIe 12H

40 OC are set forth in Table 109 beI ow. Tabl e 10

at
Tot @B43]npul9 furber kgt Hhethathepdfitiepnt Bgrningxidigts fcithin

| NCLRas gscdiBicGci 8 dnttatérd M 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 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
w@2®06/06814% 0.52 12.16 8.05 3 Mont hs 0. 1% 84. 98POT/852005/044375

0.63 0.52 14. 10 9.99 [0319] The results of stability

testing of Exanple 12H at 55 0C are set forth in Table

110 bel ow. Table 110 Tot aITqbﬁ"plﬂq ties Meglum ne

Pot ency CBD CBN D8- THC I ncrease 55 0C % % % % % +%

L&&ro 0.1% 100.00/0.06 0.43 0.58 1 4.1 1 1 Week TOwlfpurities
68 96 0.03P@es5 (). 53BP4. 35 10B4 2 WSS | | 0. 1% 23.|63ncrease

0.1 1 2 B5 0%62 68. 4% 64 34 E¥anplle 13%9: Dr onalinol +%

Sekdtion+n—Sesare—OH H-cedfrom-Dpasar—Capsutes
Zero T3A-i 8:25% 100.00 0.04° 0.52 M9.55 P03

13A-ii 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-ii 0.3% 94.92 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-1 8.25% 93.30 0.02 1.36 0.47 7.00 2.97
Months | 13A-ii 0.3% 93.24 ' 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-1 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]

woerdloemeinced from Di pasa,
The dr onabi nol

SRR SRR

gel
for

P

In Exanple 121, :
prepared in accordance with Exanple 12G using sesane
cont ai ni ng 0. 1% negl Pai/082005/044375

on W thi
t henfottle 8t "Eableat282A®1GC f or
2 and 3 nonths and at 55 OC for
The results of stability testin

a dr onabi nol

formul ati on was

formul ati on was then used to fil
om)latl:hpﬁx & -f-fr‘
S Was ini'tla
3 and 6 nonths;
1 and 2 weeks.
of Exanp

har d

oH1E
s e
40 OC for

1,
[ 0321]

le 121 at 25

OC are set forth in Tabl e flabloB8ow. Table 111 Tot al
I mpurities Meglum ne Potency CBD CBN D8-THC 25 C

+046 7ar
U T7702CT°

0-

1% 100.00 0. 01 0.51 0 54

aacn 04 QL 0 QL
707 7070

L nerx
"TTCT CTUS T

. . v t ] ct-
1Z5idit 3 Mot ps, 0, 196 94581 0. 08,9, 55 o}ﬁiﬂg 19—1—3geidnputies
v Nbrfths 0.[1% 99.721(0. 1¢, 0. 61 0. 6.6 3 [0322] The ™y,
results of stabilTity testing of Exanpte 121 at 400C
Zero 138-i8.e1% flor t h1000 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-i825% 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
Pot ency CBD CBN D8- THC 40 OC I ncrease % % % % % +%

[ mpurities Meglum ne

WQ@2006/068109% 100. 00 0.01 0.51 0.54 3. 84 1Mont h OPARWSBOTGI4375
0.21 0.61 0.53 7.31 |
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

3.47 2 Months 0.1%91.71 0.11

Exanpl e 121 at 55 0OC are s&abledd®h in Table 113 bel ow.

Tabl e 113 Tot al

I mpurities Meglum ne Potency CBD CBN

L!C-gg]’-li HC 99 UU T ncrease Total Impurities
P C“ Potency CBD CBN DS-THC Increase
% % % % % +%

Zoro | 13B-i 825% 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-18.25% 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 10.13 1.19 49.26 45.59

[0350]

0.16

Example 13C: Dronabinol Solution in Sesame Qil Sourced from

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]
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forth in Table 131 below.




% % % % % +% 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%
w©®2008560091 0.56 0.54 6.96 3.12 Exanple 12J: Dronukion®044375

Solution in Sesane G| Sourced fromArista - Vials

[0324] In Exanple 12J, a ijrcin i nol formul ation was

prepared in accordance w ﬁbEi | e 12G usi ng sesane

oil sourced from Arista, containing 0.1%egl um ne. The
h | 1

Lecflimss Vil al§iencyhe foggpil atf i osmi t hi npg-higc vi[al'S” WaS | Tncrease

drenabi-pot—formytation—was—then—used to Tt & puites
Lihitiallly tested, then tvgsteebat 25 0 forl 3 and 6  +%

months; 40 OC for 1, 2 and 3 nonths and at 55 0C for 1

12mB.Z%wWweeks . 100.0325] T2 esul t&55f st athPity t ek ing
Zero = . H i
19-i EAnpl e 1190004t 25 (M®3are se¥-S¥iorth i%9Table 334
bel owTable 114 Total | npurities Mglym-nre—Potency—
3 Trerastn g T3 her 0ad335 6 008k e 0606 25k Zero- atbtr—— o1
Months | 13GR0. L ar Q685 A~ L, 0p3TE 0.8T T 700,560 =T Y A 1.24
TOUU. U UTTUJ UTJ U. J5 &, [®)
6 13C-i 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
2810 Cm Potency CBD CBN DS-THC Increase
% % % % % +%
Jer 13C-i 8.25% 100.00 0.02 0.55 0.59 3.93
° [13CiHi0.3% 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-i 8.25% 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-i 8.25% 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@boospedind ity testing of Exanple 12J at 40 O0C BCEHUSB®DS/044375
forth in Table 115 bel ow. Table 115 Tot al

Megl um ne Pot ency CBD CBNI.
% % +% Zero 0. 1% 100. 00 O.
0.1%96.40 0.01 0.45 0.55 4.67 0.11 2 Modn

ohle 155

[ mpurities
40 0OC Increase % % %
0.54 4.78 1 Month
hs 0.1%

Lecln 86 0110 0.46 0.57 6.66 1.88 3 Months 011% Qbotay fppurities
550c10 0. 59 Poesp 8, 68CE 90 |[ 03BY] TheP¥edul ts of Increase
ctahiliftyv +&cting ofPEyvamnl o121 bt R Anl % o +%
>t &1 Y L = i v i | OT LRI LT Z—J at I o AT O CTT
frarth 1 n Table 116 bal avwr-Tabla 441 A Tt ol 1 HIF
13 -i 'Zs%l T IGUIIO&OOJ'J'U UCIO!..O\QV. =1 9]] CO.g'SJ'U 'Ot %!59I mput BQF
Zero 3G 0.3% 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
Lzeglzlgn Potency CBD CBN D8-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
wO2e0&8093 0. 02 0.48 0.52 4.71 -0.07 2 Weeks PCL/U52005/044375

96.55 0.01 0.47 0.54 6.27 1.49 Exanpl e 12K: Dronabi nol

Solution in Sesane G| Sourced fromCroda - Vials
[0328] In Exanple 12K, a dronabi nol formulation was
prepared in accordance w TablEX3hpl e 12G usi ng sesane
oi | sourced from Croda, containing 0.1% nmegl um ne. The
Leo 'rionabl _ ol _formuration was then used to TITT ardemmpurities
0! ass vilalmstencyhe| f ocwmil at i oreBwi t hi nD$-hecC vijal s was Increase
initiallly tésted, tHén testetk at 25 € fonl 3 &nd 6 +%
months; 40 OC for 1, 2 and 3 nmonths and at 55 0C faor 1
zero  ERERP%npeks 100-09329] THD4y > BXPilty todfd ng
13- 3%l o 18000 o5 I8 o sl ¥% oyt h 43 Tabl-e 2377
hal-ear Fabl o0 1417 Aol areai Tt 1 1 HIE
1 lkﬁi 8)2!3% aylT T© 98L T VEYl Lblbll I Ul 6174 T II}JUI Id:slot S 4.71 0.68
Month | 13D-ii 0.3% 98.39 0.02 0.77 0.50 4.90 1.23
2 13D-1 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 -

[0358]

Vials

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 0. 1%
w@20080610027 0.46 0.55 5.67 1.56 6 Mont hs 0. 1% PGT/W52005/044375
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. Table 118 Total Inpurities
l\/bgbsﬂi NeTROiSNE Yt SEREIR RS of B e 13RBR atts Wardado %
% % +% Zero_ 0. 1% 100.00 0.06 0.43 0.58 4.1 1 1 Month
0. fpothgwTable 3732y 46 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% 74. 65
0.48 0.82 0.57 2 1.75 17.,@4'0
able 137

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
waewaloedinpuriti es Megl um ne Potency CBD CBN D8PAHATS2005/044375

I ncrease 55 0C % % % % % +% Zero 0. 1% 100. 00 0. 06 0. 43

0.58 4.1 11 Wek 0.1% 86, 96 0.93 0.55 0.53 14. 35

10.24 2 Weeks 0. 1% 23.63 828%¥ 13935 0. 62 68. 45 64. 34

Exanpl e 12L: Dronabinol Solution in Sesane G| Sourced

rom Dipasa - Vials [0332] In Exapple 121,  a Total Impurities
Lecithi . P Da-TH -
553£tonab| nol Pofepynu| at CBR was pipar ed PPiHacqor dance i tigrease
 Exanplel12G%usinh sefane loil %ourted frombipdba; %
contalnina O 104 Al ot A The dAdAr anahi Al farnml a1 A
1\3El_li18.szA)I|| LILAY Uwﬂ.od ”:_U' u”d.di LILILA 2 0#5 JII.O.IJI Io,'lss T Ul Ilul3‘% UT1
Zero S ef—usen o i her—oi vialSgsg e
19ES 05%CT Mo b® T g g3 | VI al Sg 56 3.67
formoratiom Wt the viats was 1Tnitial Iy tested,
1 BREIRskegl ed ap.o¥p C 1053y and 125 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 Qil 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 °Cfor 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-1 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 nont hs;
1 and 2 weeks.

40 0OC for

1, 2 and 3 nonths and at 55 OC for

[0333] The results of stability testing

wo@booknedd e 12L at 25 OC are set forth in Tabl BC/ES2005/044375

bel ow. Tabl e 120 Tot al

CBN D8- T
108036881 o.
0. B51H0n T4bk-167 8083 6 Months 0. 1% |

bel ow. Tabl e 121 Tot al

"

I ncre

e fespl

Bl

Ty igfing o

I mpurities Meglum ne Potency CBD

CBD CBN D8- THC | ncr ease

0C % %.% % %

Hmee

T e

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

| njfabketiges Megl um ne Pot ency

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-1 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-18.25% 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-18.25% 92.48 0.12 2.53 0.52 10.97 7.04
Months | 13F-ii 0.3% 91.50 0.17 3.45 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-1 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-1 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% |
3.84 1 Month |

results of stabilit
ar eapseles fpceerdange
| "RdFd ihitf
I ncrease

0

testing
v&% [Eganppls 2},
Magh Undnestéd epey f6BRnd % rikatisBhb B8 foFHC) and 3

% % % % +% Zero 0. 1% 100. 00 0.01 0.51 0.54

b D

100.00 0.01 0.51 0.54
0.1% 93.37 0.05 |

0.48 0.59 5.54 1.70 2
wWORWEH063109 1% 91. 71 0.04 0.55 0.60 6.90 3.06 3 RINURH05/044375

0.1%90.02 0.1 0 0.78 0.54 9.03 5.1 9 [0335] The
55 0C

le 1
P W

!

on

tcalpsules

3. gwnthsypdpt . *Cofpnbagls weeks. 0. 52 0.56 5.00 1.16 2

Weeks 0.1% |

t he addition of

94.25 0.01 0.56 0.54 6.96 3.12 [0336] As

can be seen fromthe above results,
or (R367L badegesults 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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sesa?n‘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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hildbledy? t ol uene in sesane
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5y capsute of promabi gt (37 03% W W ang 0. 0@ tmpurities
Ascorb;q-_]:@@‘@:a? bilc mehd- 6 paksbt atje (e8w) | NnpsasaMg Oi I, SUpPEMncrease

Y&t i ned |NF Gby Croda). EXdanpl“e 13tviit is |ja 5u%m +%
capsul e of dronabinol (3.03%ww and 0.1% lLascorbjc

zero | 1AL AI%- pal mi 10APG! (w/ w)003 sesafdd hi|  sOifar refBddd NE
1y 061%day kbl e 1900 s o085 e of 431
dropabi-net <3 -0306-whw)anrd—0-3%}-eetthip- (W w—ih

1 B3HI00% [, 93T 7006 “76 S 0548 / 98. N 2.13

Month | I3HZ00T% T '+ 38BF| | ©' 1 49 ) g M U056 J‘“"P'1§48L "R 8a7
S—a sotutTom of dromapr not—(3: 039 W W and 8. 25%

2 BEGOART T (W Wpsi N SesSagm [01 I, SOPEr refongd NF by 591
Months | 1IGRGAA) %ExXanplee2dB- xi 1645d 5 ngieapsul e ©f4 [dr onabunpl 9.13
(3.03% ww and 0.001% propyl gallate (wyv) in sesane
3 18H1i 0.1% yder r S87hbd NF ¢¥ Cr oday? 0.59 11.17 7.32
Months [ 13H-ii 0.01% 84.36 0.75 1563 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-i0.1% 100.00 0.03 0.48 0.56 3.85
13H-ii 0.01% 100.00 0.02 0.56 0.60 431
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-1 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

145




waepencyied i ned NF (by Croda).

Exanpl e 13-xii is a 5 ng capsul e of dronabinol (3.03%
ww) and 0. 15% propyl gallate (wWv) in sesane oil,

conpositions of Exanples 13-1- 13-xii is set forth in
Tabl e 123 bel ow. Table 123 [0339] The dronafbi nol , ..

f opgeaTdaRGeoHish Brmpleyp! hedormulations yithigithe cagsiiey Warnigitially |
OX{cdi@itiBerASst&td 25 oF it PRRAEMIREL 4P @ERd, 21BSES months and at
accel erated stability testing at 55C for two weeks.
Thé5 pefu|ltanddfweglfe st udy are presented in Table 124
(including a conparison to the results of Exanple 9ii
(no anti-oxidant includedTable 124 *Control [0340] The
re37sk i Ade canlisof stability theting@d Exareme b31-itibeti 15K Crreasstiforth
L- asEidie reLd- 6-palntate to these dronabinol

fornul ati ons hel ps stabilize the active ingredient
dronabi nol . Extended Stability Results - Presence of
Anti-oxidants [0341] To f4sbleghe i nvesti gate whet her
the addition of the anti-oxidants lecithin and
L-ascorbic acid-6-palmtate to the dronabinol

[ 0338] A sunmar yPOIf/U$1085/044375

.f ations cregated nore stabil e formnul at i onsTotal Impurities
Ascorbic-pain 1At ¢ . [ 1
sesgabl 1i{y Boenadi gs a€BR oon t er at UPETRHR | at Increase
accel er at edconditi ghs oy 5 % riod of It g%
were Conduct ad 1 Sl ne—sesane Ci | frCm
Zero 13150.1% 10000 ¥ 00T | 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 0.55 452 0.53
Months | 131-ii 0.01% 95.50 0.03 0.69 0.53 5.72 1.91
6 131-1 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 1311 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
2 131-1 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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Example 13J: Dronabinol Solution in Sesame Oil Sourced

[0378]

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] The results of stability testing of Example 13J-i-ii at 25 °C are set forth
in Table 152 below.
Table 152
. . Total Impurities
Ascorbzlcs:-gélmltate 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

wdaaBs/oehienabi nol fornul ati ons 13B-i, and 13B- HGBD82005/044375

prepared in accordance with Exanples 13-x and 13-ix,

respectively using. sesame oil _source [Q a.
FolBE0L: | aht roald S SR Retpanr3Sopreda Lt &g Be set fort
f ongrhsé 1 9belaB- U contai ned 0.3% | ecithin. The
dronabi nol fornul ati ons were then used to fill hard
gelatin capsules in accordance with Exanple 2. The

formulations within the cdjablell83 were initially
tested, then tested at 25 0OC for 3 and 6 nonths; 40 0OC

for—I, 2 and—3mpnths—andat—55 0C Tor I antd 27wl mpuritics
Ascorbi ]é'kt e il P
4°v§é & [ Q34#dendshe| r espbt s |of ahabi| i by.Thestfing of Tncrease
OE>?arrp| e |13B-%-1i|at 25 0C arewset|for%h in Tabke 1P8 +%
bel ow. Table 128 [0348] The results of stability
zero | JBENg lof FX88Hl e 13HMLI | at 04D OC ar®2get fobthiin
a0 ¥% 49 helW) | Taphl 29229 [03483 | The rQ¥ults of:10
stabiH-ty—testingof Exgrple13B+—1+—at55-Care-—set
1 135i00% - - or 7B OO S CUg6 0.50 4.36 0.63
Month | 1351 0.01% "I "V T97.00:PY VTG0 [TV 068’1 0.50 5.49 2.39
2 13J-1 0.1% 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 5.25
3 13)-i 0.1% 91.36 0.33 1.70 0.49 9,53 5.80
Months | 13J-ii 0.01% 89.30 0.42 1.24 0.48 11.99 8.89
[0381] The results of stability testing of Example 13J-i-ii at 55 °C are set forth
in Table 154 below.
Table 154
. . Total Impurities
Ascorbslg-opélmltate Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | 133-10.1% 100.00 0.01 0.54 0.52 3.73
13J-ii 0.01% 100.00 0.02 0.50 0.51 3.10
1 13J-10.1% 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. Dronabinol Solution in Sesane G| Sourced
fromD pasa - Capsules [0350] In Exanple 13C,

waele@eatilipol formul ations 13C i, and 13C U wer ePQI/ERBNEH4375
in accordance with Exanples 13-x and 13-i X,

Aty A WAL AN NI R N

f o5 Abht@s 4b3C-1bi 1, 2AAY 3nfiRthsAndFossecifbhi fnd Tweeks.
dronabi nol fornul ati ons were then used to fill hard
gel atin capsules in accordance with Exanple 2. The

f O[M%Jat | GRS rabhiitstr @ta&'ﬂ%/ e %‘é'f E§an§ﬁé 3K Miiitak ak P are set
teste then tested at 25 0 and 6 nonths; 40 0OC
fofoﬂhlnialdndSSbﬂ@‘m hs and at 55 OC for 1 and 2 weeks.
[0351] The results of stability testing of Exanple

13CGi-ii at 25 0C are set fortg in Table 131
bel ow. Tabl e 131 [0352] Th&2Rleddbts of stability
testing of Exanple 13C—i-ii at 40 OCare set forth in
—table—ig2—betowTable 13210353t Theresyr ts Rl
Ascorbicoplmitid i { y oty Ng ofsrExanpl s{3C-|i -pd-riéd $5 0C AT €] Shikrease
2Zforth in Takl e 133 bel ow| Tabbe 133 BEeanpl ¢ 13E +%
Dronabi nol Solution in Sesane QI Sourced fromArista
7 13K-10.1% 100.00 0.03 0.48 0.56 3.85
0 [13K-i0.01% 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
% % % % % +%

7 13K-i 0.1% 100.00 0.03 0.48 0.56 3.85

0 I3K-1 0.01% 100.00 0.02 0.56 0.60 431
1 13K-1 0.1% 96.31 0.11 0.66 0.55 5.79 1.94
Month | 13K-ii 0.01% 95.48 0.14 0.50 0.54 7.66 3.35
2 13K-i 0.1% 89.91 0.17 0.96 0.57 9.18 5.33
Months | 13K-ii 0.01% 86.82 0.22 0.62 0.58 12.53 8.22
3 13K-i 0.1% 86.06 0.73 1.57 0.56 14.00 10.15
Months | 13K-ii 0.01% 82.08 0.19 0.97 0.53 17.65 13.34

[0385] The results of stability testing of Example 13K-i-ii at 55 °C are set
forth in Table 157 below.
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Vi al s [ 0354]

1301,

wWEx@bae89 13- x and 13-i X,

sourced from Ari st a.

I n Exanpl e 13D, dronabi nol
and 13D-i i
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The fornul ati ons within the

Ascorblcspalmltagﬁ: W

()(‘ for

bre initi
nmaateles ;

an® 2 veekde

40 G2 f o

ally test

ed,

f 1CB2I and

355] %The lr esuf

t hen tested

d BS-THnt

ts

t 25T@0mpwities

f

I \/ +%

55\crease
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of s

t esting
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U Top.0b
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01% )
S 1

ap=

y—testit

Week

Q
1361
3AG5A
19t 6.08DI

Tablgg74]

35 belqw.

5 10394}

he resuf ts

2.99

Mtystes

t1ng a@li2

Fxanpl e6ll

BD-1 - 101504

q

t 551808 [are

10.97

set forth in Tab

le 136 bel ow. Tab

le 136 Exanple 13E:

Weeks

1IBK-0h&bi I

nol

SAl-0t

ion i MO%

rsame O3

Sour ded

fraoam!l.52

7.67

13K-ii 0.01%

23.06

0.11

3.39

0.66

67.78

63.47

[0386]

Example 13L: Dronabinol Solution in Sesame Qil Sourced

from Dipasa — Vials

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

Ascorbic-palmitate

25°C

Potency
%

CBD
%

CBN
%

D8-THC
%

Total Impurities

% +%

Increase

Zero

13L-10.1%

100.00

0.01

0.54

0.58

3.99

13L-ii 0.01%

100.00

0.03

0.53

0.54

3.81

3
Months

13L-i0.1%

95.76

0.11

0.75

0.53

5.08

1.09

13L-ii 0.01%

96.06

0.22

0.72

0.59

6.81

3.00

6
Months

13L-i 0.1%

98.96

0.13

1.04

0.54

6.12

2.13

13L-ii 0.01%

96.94

0.19

0.96

0.53

8.82

5.01
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Croda - Vials [0358] In Exanple 13E, dronabi nol

formulations 13E-i, and 13E-H were prepared in
wa@eweneHmce Wit h Exanpl es 13-x and 13-i X, respRCr/US®0y044375

usi ng sesama oil sourced from Croda. Fornul ation 13E-i

50/ hi n and f.arnul a n.13F-il
oMb ed T8 Soylad sl e e ol FSHEBE Ao 11 gh R GEreSHs

V\Blﬁﬁ-ﬂ{lhqlablassgibél@wfl Il amber glass vials. The
formulations within the vials were initially tested,
then tested at 25 0C for 3 and 6 nonths; 40 OC for 1,
2 and 3 nonths and at 55 T@®Edf91 and 2 weeks. [ 0359]
The results of stability testing of Exanple 13E-i-ii

—at 25 0Care setyforth i Table 137 bel ow] Tabfdil tnpdrities
Asc°rbf 3687 Theroremsul 'ucs ofp st abi Ideivy t lesbe-mgc of EXanpl €] Increase
13E-i-iil at 0 OC ar® setf fofkdh in Takle 138 Bel ow +%
Table 138 [0361] The results of stability testing of

Zero  |1ExB e [13F-10000 [ at 5990C are &84 | f ort 584 Tabl 291Ra

I%I‘Prgl"/"l'é,bl_e_lﬁwaanpl—oéﬁ- 3E DP-dhabinol%4al ut i ofd}

sesanp—O-H—Soprced—fromb-pasa——Mat-s
1 131 0.1% 98.21 o3 P 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-i 0.1% 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-opglmltate Potency CBD CBN D8-THC Increase
% % % % % +%

Zero 13L-i 0.1% 100.00 0.01 0.54 0.58 3.99

13L-ii 0.01% 100.00 0.03 0.53 0.54 3.81
1 13L-1 0.1% 96.37 0.05 0.92 0.58 5.31 1.32
Week | 13L-ii 0.01% 99.37 0.06 0.67 0.61 5.70 1.89
2 13L-i 0.1% 93.81 0.01 1.45 0.52 8.07 4.08
Weeks | 13L-ii 0.01% 93.68 0.01 1.04 0.50 8.40 4.59

[0390]

acid-6-palmitate to the dronabinol formulations helps stabilize the formulations.

As shown from the results above, the addition of lecithin or L-ascorbic

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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wdad 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%

| eci thin f jon 13F-i.i in 3% L
| cot + Bitgnfed o dhE Gl comBlnalion 57 decdnils Wi ecipingy

to fill anmber gl ass \draghdbinol finfdasod ati ons within the
vials were initially tested, then tested at 25 0C for

3 and 6 nonths; 40 OC for 1, 2 and 3 nonths and at 55

0Ci630] 1 andiew df/ﬁﬁlgfabﬂ[&%%pe@ef TeEi8iih biSov@ in Setbld t Y
testln of Exg@rITLPIe 13F-i-ii at 25 0C are set forth in

Tasrampler spseifieally Al .dutha siydicn verprsrpaagg te gvajate the

st %ﬁbét'o? lécﬁH?l?MtH %eoafdd@éﬁ@pdle%ra@%ﬁs lsuc'h'as g%/célrgl nglsﬂfr@arﬁlet

forth in Table 141 bel ow. Table {r The results

of myrigtit adid tp dr@@bmﬁlgfomlul@@aﬁpfrt@rei 31Fd1 ferent tamp@@uwc are

se Tabl e 142 Exanpl e 13G
gﬂlgcﬁtlrér?g fér%gzgt?#c%gjp%ﬁo&%gﬂg%e Q1 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 | PGDUSWEH044375

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 formnulations 13Gi
and 13Gii were prepared in accordance wth Exanpl es

wa06l06310and 13-vii, respectively using sesanePCIi/US2005/044375

sourced fromArista. Fornulation 13F-i contained 0.1
L-ascorbic acid-6-palmtate and fornulation 13GH
contai ned 0.1% L-ascor bi ¢ 13bled6&- pal mtate. The
dronabi nol fornul ati ons were then used to fill hard

%

el ati ndapsul es | n accordance with Exanpl e 2. T Impurities

C4° Lf mul at|i oPeenei t hi nCBRe caps@Mes WweP&THRi t)i al Ihy Increase
tested, lthed*tested % 25 0C%or B and 6 npont We: 40 QC%
for1.—2-and-3-ppaths—apd-at-55-Cfor1 gnd-2-weeks

Zero rlxgc-n, :_rhm-\ VLO:Q-.QQ o nf ..-5:‘;-. l +:Q-4‘ L,.+: 0 ;I Cyva \41&1‘“
LUUUIJ rrc 1T Coul o UT be) ClUIIIl_y Collll\d Ul EI\O.IIPIC

IMonth P T=TTT Al 23 0 Al & SRl TUTTggh JT TAUT 51 4+ S DEH@yW 6.23
Tabl e 143 0368 The results of stabitity testing of

2Months EXaNpl e TI3G Ioglig [ al 400490 are sed [Torthoss Table.2d44 7.20
bel ow. Table 144 [0369] The results of stability

3Months tsting lof Exafble 13@47-lii at 185/ 0C ar@s&let foehlin 8.17

145 annrpl e 13H  Dronabinol
6 Months 0. 1 _

[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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wa 3s06i06310and 13-vii,

[0370] In Exanple 13H, dronabinol formulations 13H1i,

and 13H-H were prepared in accordance w th Exanpl es
respectively using sesanePOI/US2005/044375
sourced from Croda. Fornulation 13H i contained 0.1%
L-ascorbic acid-6-palmtate and fornulation 13Hii
contained 0.1% L-ascorbic acid-6- palmtate. The

dr onabi nol fornul ati ons w¥abletithén used to fill hard
gelatin capsules in accordance with Exanple 2. The

formulations within the capsules were initially l _
A ta uies
cohiest ed, [then tested 2% 0C for B ? € reRt-hs T4
2far 1, 2 aPr?ETZ“?B‘ nmpnt ﬁzo and at%oo 5 0C gﬁH and 2, weeks e
—037t—theresults—of —stabitity testing of Exanpte
7S }JSH-u =T at g ar € Bl fortihyy [T _Tablogxi 146 belsgy
rabte 146{0372] The results of stability testing of
3 Months EXanpl e [13FFioiks | at 40.0C are sé6t[fort el Tablesihy 6.98
bel ow. Table 147 [0373] The results of stability
6 Months tlest i nglof Ex8Ahle 13H-HL[i i at 085[0C ar%9det foBhlin 811
Tabl e 148 bel ow. Tabl e 148 Exaglﬂe 131: Dronabi nol .
Sol[@397bn  iThe Sesylisref sebilitGtsstinged Expwple Bt 540 °C are set forth in
Table 165 below.
Table 165
Total Impurities
C4cz)n£ré>l Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1 Month | | 87.89 | 1.22 | 0.67 | 0.53 | 12.01 | 6.48
2 Months | | 90.94 | 0.98 | 0.84 | 0.61 | 12.49 | 6.96
3 Months | | 87.61 | 0.95 | 1.00 | 0.62 | 13.45 | 7.92
6 Months | [ 86.92 | 0.61 | 1.25 | 0.49 | 14.63 | 9.10
[0398] The results of stability testing of Example 14B at 40 °C are set forth in
Table 166 below.
Table 166
1 Total Impurities
(;(;nzrg Potency CBD CBN D§-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5.53 |
1 Week | | 81.35 | 0.26 | 0.69 | 0.58 | 21.10 | 15.57
2 Weeks | | 65.26 | 3.41 | 1.31 | 0.66 | 29.70 | 24.17
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wa@ewoeneHnre with Exanples 13-viii

- Capsules [0374] In Exanple 131, dronabi nol
formulations 13l-i, and 131-ii were prepared in
and 13-vii, PCT/US2005/044375
respectively using sesame oil sourced from Di pasa.
Formul ati on 13| - cnt ai ned O 1% L ascqr hi C
aci d- 6- palx3mple ontrol Drons nl Sol £32
L- ascorbi c aci d 6- pabmﬁc@aﬁomﬁ)ﬁ)a@[ onabi nol
formul ati ons were then used to hard gel atin capsul es
i naccordance wi th Exanple 2. The formulations within
t hep39gpsulig Exﬂiﬁﬁl@ 111@ |t dr@Habof &ﬁﬁr@ﬂforrﬁthﬁfbntv@a%tp%a%ﬁ i o
OC for 3 and nths; 40 0C for 1, 2 and nont hs and
at 2@Brdaeee with Examde b, usjag jgesamp @SVSBI}YWFIF@W @ﬁ!ﬂs@ sThst
st ;6

b SR 0 o AR ok gl g AREScBR
of with dxainpley2. tldwtiomylagipn mtlamptheecap&lles wasuma@ll)m@st@d:élre@
se r d [T NeY °
ol Rt 8y Sl p RAUTICE: fof T2 S Bl o 3 -t
0Cdmed 2eteceknrth in Tabl e 151 bel ow. TabI e 151 Exanpl e
13J; Dronabinol Solution in Sesame Q| Sourced

Hy 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

wa@eweneHmce with Exanples 13-viii and 13-vii, PCT/US2005/044375

respectively using sesanme oil sourced from Ari st a.

For ti 13J-.1 talned 0.1% L-ascorbiLg, .
ot T Hherraitd of SRy e s R R oo pre st for
L- apdrllsd eelagi 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 0OC
for 1, 2 and 3 nonths and at 55 OC for 1 and 2 weeks.

CS; -i-ii| apotdy OC araepset

foceth i n Tahite 152 Dbel Ow] Tncrease

[0379] The resul (s of S[Ti Tty testing of] EXanRhi@mpurities
abl e 152[0380] The fesullts ok stabil iy tlesti%g ofl +%

Exanple 13J-i-ii at 40 0C are set forth in Table 153

Zero _pel ow,_ Tabl e19098[1 03819-92The reddfis of &#5dbilit 39|
testi-ng—of—Exgrphe13d—~H—-at-550Careset—forthin
1Week L, o 304 by dodb | 005, o 0T T Ué&lnnnb\: n,\lb l 3.14
T T T LJ9 UTT UV rapjr © 1LJ9% I_/\(J.IIPI T LOT\. D UTTAOT 1101
2 Weeks OPT UtTOIT T SB9d 0.2PUT TEU 55 | 055 | 11.12 | 7.13
Example 14D: Control Dronabinol Selution in Sesame Oil
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
Total Impurities
Cz"snffgl Potency CBD CBN D§-THC Increase
% % % % % +%
Zero | | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
3 Months | | 88.57 | 1.54 | 0.77 | 0.52 | 14.79 | 10.71
6 Months | | 71.21 | 2.95 | 1.62 | 0.56 | 27.29 | 23.21

[0405]  The results of stability testing of Example 14D at 40 °C are set forth in
Table 171 below.
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fromCroda - Vials [0382] In Exanple 13K, dronabi nol

formulations 13K-i, and 13K-ii were prepared in
wa@eweneHmce with Exanples 13-viii and 13-vii, PCT/US2005/044375

respectively using sesane oil sourced from Croda.

Formul ati on 13K-i contain ltq e 17p L-ascorbic

acid-6-palmtate and fornu ron 13K-H contained 0.1%

L-ascorbjc acid-6- palmtate. The dronahinol

chmbimul at ?S wer € th used t8 fill ]g ﬁr ;,QQTotal Impurities
#ral s. The fOFII gt i ong Wi thi i ]t\I Vi crease

initi aI I
el s o J)_ ALY
LEeSI U, IIBII lelBU dl LD UL, I UI o dilu U MOl ]

Zero 10T I, 27 and igo.gggnt NS apsiyat S5 479 for 49‘691[1(1 E‘@K[b.

[0383] The results of stability testing of EXanple

1Month 13K-i-ii[at 2%.0[are sek3forth a4 [Tabl e 05365 bel oauo | 8.02

Table 155 [0384] The results of stability testing of

2 Months FJnrmI e 13K-i 8699 ]at 4028€ are sk If ort h 0%l Tabl @0.2596 16.54

i |
_—bﬁ_l_g,w__tﬁ\_b_]_%%g@{ggga The results of stability
3Months " [ .0 L £ 03321 1275 at &8 lae ard>%ht § nﬁm |. n 27.12
[ e | IIU U1 I—I\UII’JI < LT o T T UOT AT O CT T
e B | 4 -2 1 1 Taoll 107 Cyvaonrnal o121 - N Aol ~Al
6 Months [ §PT & LI DT Mgy 1T © 399 [ AT R THo5 sy |V 160,00 | 55.92
Sofution T Sesa 7T Sourcead rronroprpasa - viars
[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

2 Weeks | | 71.45 | 2.67 | 1.54 | 0.60 | 27.11 | 23.03

Example 14E: Control Dronabinol Solution in Sesame Oil

Sourced from Croda

[0407]  In Example 14E, a dronabinol control formulation was prepared in
accordance with Example 14B, using sesame oil sourced from Croda. The
dronabinol formulation was then used to fill amber glass vials. The formulation
within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0408]  The results of stability testing of Example 14E at 25 °C are set forth in
Table 173 below.
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wa 3s06i06310and 13-vii,

[0386] In Exanple 13L, dronabinol formulations 13L-i,

and 13L-ii were prepared in accordance wth Exanpl es
respectively using sesanePOI/US2005/044375
sourced from Di pasa. Formnul ation 13L-i contained 0.1%

L-ascorbic acid-6-palmta formul ation 13L-U
awﬁq%

contained 0.1% L-ascorbic pal mtate. The
dronabi nol fornulations were then used to fill anber
coflpss vilals. The formulatlions within the vials Topgeh frgpurities
osopl tial |y Rosawed, tRBR testédNat p5P&EFon 3 and 6 Increase
months; 140 #C for 1 %2 and 3%%mnths alldatl 55DCfor 1%
Aand 2 winale [ N2Q7] Thoe vrocul t o ~Ff ot ok HIE R d- act o~
Zero Lo ol RO adT o QP DT o081 " " 23531
Ol CAAITPT S TOoL=T =171 dl 29 UCT dIT Sl 1 0l T 1T1T 1TJdD
3 Months - ] ﬁﬁlmqj TNEQFEFUI TS @fs [St aDlﬂshIV 12.88
testing of Exanple 13L-i-i1 at 40 OC are set forth in
6Months 1Jabl e 159 belomvs | Tabl 33899 [ 0389 | The re®ults ocb.45 | 24.92
stability testing of Exanple 13L-i-ii at 55 0OC are set
f 004091 N TabkaulkoHEr sedildyestimglolf Exdrbple [10BA040 sars bar\dwrth in
frgnbt qgaf{ﬁsul ts above, the addition of lecithin or
L- 4&bl5r 8% Bl g-6-pal nitate to the dronabinol
formul ati ons hel ps stabilize the formul ations.
Table 174
Control Total Impurities
4001'101'((:) 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
Sosnnlg 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

158




The hi gher the concentration of anti-oxidants, the
better the stability of dronabi nol fornulations.

WO peoedEaee i ve of the source of sesane oil usedPCT/US2005/044375

lecithin is better at stabilizing dronabinol than
L-ascorbic aC|d Bo h antI-OXId- help in
mai nt ai ni AEARE nt SNBSS T i ty
Resul t s- conblnatlon g%mQagh@dﬂnt sMAth lecithin in
dronabi nol fornul ation [0390] I'n view of the
stabilizing property of lecithin shown in the above
eXJGRIES, 1§ Eﬁaﬁhﬁlé G4, |a)ﬂro1ﬂ§lﬁm§l cohtdb1ttB@ulfiod a8 prepRe®in
perforned to evaluate th e effect_of lecithin with the
ad@peordanceovithiExprenie i G using pesame gil yewpgddronyBingsayrldeand
my ;d};o?h%fnﬁol%ﬂnﬂllétf?m 2R 'uEr;bglto il raﬂ%%f"élhs‘% RalsS lG ?@nﬁﬁaﬁon

erent tenperature conditions an ext ended
perWIthch tbé vialsmeas t@éﬁ!ﬁtﬁd@t AU ford mld 6|mq9ﬁh§nﬁb|(?nf9r 1,2,3 and

Solgy g%ag\gg i&ed fromArista [0391] In
Exan%?n?hrgfﬁg r onabi nz'ii% eir:ontrol fornul ati on was

prepared in accordance with Exanple 1, using sesame
oi | rc fro t r

Oﬁflgg ‘5@8 aesl,lg] (ﬁr ﬁta[sollﬁ}é es&nug cﬁ"ﬁ%?lﬁgfgggi; { y @r@gét fth in
acqabkéamseelw\/th Exanpl e 2. The formnul ati on 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 | 038 | 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

whedtoome31tabl e 161 Total Inpurit

i es 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 ROV SOBEN44375

[0393] The results of stalbablketly8testing of Exanpl e 14A

at 40 0OC are set forth in Table 162 bel ow Table 162

Total—tpurtties Controf JPotency [CBD 40 0C CBNrdBmplies
%‘;‘Iﬁﬁg'cr eas¢ Yoledo % % e8b 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 | 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
w@20088631020 3 Months 94.61 0.57 1.3 1 0.56 12.PSI/8SW65/644375

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 mpurities Control

55 0C TPableicy 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 1472 1064 2 \Meks 71 45

Lecitign 85591 54 OP§619’ﬁ 7.1, : 148 Contybiiimpurtios
Bronabi nol @) ti on (I,i) Se¢sang, O | from Cro'da 19

14G-i Glycerin
0.2% 100.00 3.76
14G-ii Myristic

Z

oo acid 0.1% 100.00 3.77

14G-iii Moisture
100% 100.00 3.69
14G-i Glycerin
02% 100.41 518 1.42
14G-ii Myristic

3M
acid 0.1% 100.81 5.27 1.50
14G-iii Moisture
100% 100.93 5.18 1.49
14G-i Glycerin
0.2% 93.62 5.45 1.69
14G-ii Myristic

6M
acid 0.1% 98.34 5.59 1.82
14G-iii Moisture
100% 99.01 5.64 1.95

[0417]

The results of stability testing of Example 14G —i - iii at 40 °C are set
forth in Table 180 below.




[ 0395]

I n Exanpl e 14B, a dronabi nol

contr ol

formul ati on was prepared in accordance with Exanple 1,

sourced from Croda. The dr onedi/nsd005/044375
formul ati on was then used to fill
capsul es in accordance w
Wi thin the capsul es was i

W@ giongeaesane oi l

=

hard gel atin

anpl e 2. The fornul ation

hji;”eélspy tested, then tested

at 25 0C for 3 and 6 nonths; 40 OC for 1, 2, 3 and 6
LecithE%g/oS and at 55/ 0C for 1 and 2 weeks. [0396] TéaImpurities
§esul'ts of Boteawi|it§BRest|i ndB¥ ExaRpllEC14B at 25 DClnerease
are set fort i inl Tablte 184 bl ow Fabl 8 164 Tot’al %
riti o Cont r | Dt anecev:  CRPD CRAN N . TLIC 2@ O
14 I-i%ry‘celri‘i’ll \wxre GO T T T O Cllby’ A\ | e ]| | ) 1 I\.I_L\J A\
SACPE8e do %80m0h % +96@Srlo 100080| 0. 03 @677 0. 8376 53
14@_ii|‘\(@>r};s{ﬁs 9148 1101 0. 62 061 1. 516,98 6 Nonth
Zero | 88165 1.11 01%4° b 59 1%0G4 g. 1947 0.56 3.77
igOGOZ“ Moisture 100.00 0.09 0.46 0.54 3.69
(1)42(;’/'i Glycerin 95.91 0.07 0.80 0.51 547 1.71
. (1]
1M ;jg'(‘)‘ll\gynsuc 96.58 0.04 0.79 0.53 5.80 2.03
. 0
1461l Molsture 96.38 0.02 0.79 0.52 538 1.69
(1)42(3/" Glycerin 99.79 0.02 1.12 0.53 6.39 2.63
. 0
2M ;jg'(‘)‘ll\;y“m 98.30 0.01 1.07 0.52 6.43 2.66
. 0
}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 ijg'é‘ll\;yﬁsm 96.59 0.01 1.48 0.56 7775 3.98
. 0
igg}/‘“ 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 5.76
6M ;:‘ig'(‘)‘ll\‘f}ym“c 93.81 0.02 2.41 0.52 9.76 5.99
. (]
}ggzﬁM"iSt“re 94.06 0.01 2.56 0.51 10.08 6.39

[0418]

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

waedoaloedinpuriti es Control

1 Month 87.89 1.22

0.67 0

0.98 0.84 0.61 12.49 6.96

0.62 13.45 7.92 6 Months 86.92 0.61 1.25 0.49 14.63

Pot ency CBD CBN D8- THI/USIES/044375
I ncrease % % % % % +% Zero 100.00 0.03 0.77 0.81 5.53

.,]ga%fﬁlOl 6.48 2 Months 90. 94
hs 87.61 0.95 1.00

Lea%m]s%ffa,0398] The rfesults of stabililty testipg offotal Impuritics
Bxegrpl e 14BPY%Q 0€BBre set Bdrth | T‘gbl e 166 bel|ovincrease
Table—166-Tot A {lmpuftties— 2 % %
(1)4;/:’1 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 3.69
(1)“2(‘,}/:)‘ Glycerin 98.10 0.04 0.97 0.57 5.36 1.60
1w ;:g‘(‘)‘ll‘f/j’“s“c 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
(1)42(3/;‘ Glycerin 96.94 0.01 1.57 0.55 6.73 2.97
2W ;:S'(‘)‘IM%Y“S“C 97.68 0.01 1.41 0.55 6.68 2.91
IAC1ii Moisture 98.85 0.02 1.17 0.55 5.98 2.29

Example 14H: Dronabinol Solution in Sesame Oil Sourced from Croda with

Lecithin and Different Degradants Added

[0419]

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]
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The results of stability testing of Example 14H —i - iii at 25 °C are set
forth in Table 182 below.




Control Potency CBD CBN D8-THC 55 C Increase % % % % %

+% Zero 100.00 0.03 0.77 0.81 5.53 1 Week 81.35 0. 26
wO2®9/068188 21. 10 15.57 2 Weeks 65.26 3.41 1. 31rO1/682005/044375

29.70 24. 17Exanpl e 14C. Control Dronabi nol Solution in

Sesane O | Sourced from Di pasa h0399] I n Exanpl e 14C

a dronabi nol control fornmIPBEIIEA was prepared in

accordance with Exanple 1, using sesane oil sourced

reombpasa—Therdronrabtrol—Forruatton—was th%{almﬁgies
Lecithip 823% | harg.ggl ati aggapgul esnN N acegrfange with Tnorease
Bhnple 2|. The fornul atijon withip the cagsul es was  +%
|n|t|aIIytested, thentested at 25 0C for 3 and 6
14eirtlhegin  4( Ofa § and @, aonths apd at 53 9C
0.0 20,054 : 935
02%r 1 and 5 [()4(‘)1 The req:ltq aof_stabilify
Zero 1‘EHe‘s¥¥rﬁ‘§j of Emm)l e 14G @t 25 0G4are setodsdrth i naTabl e
lldM INAl OW- Tab! e 1\17
14F-1if Motstire = 100.00 0.01 0.47 0.57 3.37
100%
14H-i Glycerin
09% 99.26 0.02 0.67 0.55 4.99 1.47
14H-ii Myristic
3IM
acid 0.1% 97.69 0.01 0.68 0.56 5.24 1.81
14H-ifi Moisture 99.34 0.01 0.65 0.59 5.26 1.89
100%
14H-i Glycerin
099 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@20vbn63189 99. 70 0.12 0.61 0.56 6.46 2.47 6 MnedHFUS0THM4375

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. ¢ 83168 Tot al I mpurities
Control Potency CBD CBN D8- THC 40 OC I ncrease % % % %
Leci? m+8%g%er o [100.00|0.02 0.44 0.55 3.|/99 Total Impurities
40° C Potency CBD CBN D8-THC Increase
% % % % % +%
14H-i Glycerin
0.2 100.00 0.05 0.47 0.56 3.52
14H-ii Myristic
z
ero | % 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
0.2% 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%
{gg/‘” Moisture 80.84 0.05 1.30 0.59 8.58 521
14H-i Glycerin "
0.2% 94.03 0.02 132 0.55 9.04 5.52
14H-ii Myristic
2M
o 01% 95.18 0.03 1.43 0.55 9.13 570
14H-ifi Moisture 92.78 0.06 1.62 0.55 10.00 6.63
100%
14H-i Glycerin
0.29% 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%
14H-iii Moisture 88.61 0.02 3.08 0.55 12.90 9.53
100%
[0422] The results of stability testing of Example 14H —i - iii at 55 °C are set

forth in Table 184 below.
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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 100686310919 6 Months 91.99 0.03 1.69 0.51 12. SHCT/US2005/044375
8.52[ 0402] The results of stability testing of Exanple
14C at 55 0OC are set forth]aibrlw Tabl e 169 bel ow. Tabl e
r

169 Total Inpurities Cont

ency CBD CBN D8- THC

Increase 55 0C % % % % % +% Zero 100.00 0.02 0.44 0.55

Lecgh,rggglsgsvxeek 96.16]0.05 0.7 0.58 713 3. 14 P \eaksl Hnpuritic
ge0'2 0.12 1025 0. 55PP1. 12 7998 ExartECL4D: Contr gl Increese
anh' notsefutiloni'h-Sesame?O | Isourted fFromtaridta %
T ARy E/(a"“p e— 14D —a—dronabingt—econtro
obar IV i ol WP0pr epar 88 in 047 0.56 3.52
Zero ;:ilg(‘)lll\’l%yr‘suc 100.00 0.02 0.47 0.58 3.43
igg{;ﬁ Moisture 100.00 0.01 0.47 0.57 337
(1)425,1/;‘ Glycerin 90.92 0.04 2.11 0.65 8.95 5.43
1W ;SE'S‘IM%Y“S“C 88.54 0.04 1.81 0.63 8.22 479
o i Moisture 87.62 0.06 2.33 0.64 9.64 6.27
(1)‘;1;1/;‘ Glycerin 88.34 0.01 3.63 0.61 12.60 9.08
2W ;:ilj'(’)‘lM%y“s“C 89.17 0.02 2.82 0.61 10.56 7.13
ig‘;,fi 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 Exanple 14A,

fromArista. The dronabi nol
wao eoobiobitoanber gl ass vi al s.
vials was initially tested,
and 6 nont hs;
0C for 1 and 2 weeks. [04duaplerifs

40

OC for 1

, 2

usi ng sesane oil
fornmul ati on was then used
The fornul ati on w PEI/OS1008044375
then tested at 25 0OC for 3

3 and 6 nonths and at 55
results of stability

sour ced

testing of Exanple 14D at 25 0OC are set forth in Table

170 bel ow. _Table 170 Total lnpurities Control Potency
Leci@RB2OBN DE- THC 25 C Lncrease % % % fé/%fj/ +% (Zer-o Ti@d?”ﬁt;z:ease
Q545 0.44 |0. 4,08 Mont hs™4 CH o) / [1.54,0.7
Fal mila) 1A =2 4r\o—14 o | WY, M ) 21 1 1 n O 1 Fallal FaY {Dr\ =} nr\+%
U, oZ2 IH77 TO 71 O IVOTIUTIS 71. 211 L. J 1. 02 U, 00 Z27. 239
143 GRderih 0400]_THeresultsof stapi ity testing of
obxanpl e 14D 31°%9 oC at¥ |set fd&*h in %2 3.73
141-ii Myristic
Zero 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
141-1 Glycerin
0.2% 100.44 0.01 0.68 0.52 5.38 1,65
141-ii Myristic
iM
acid 0.1% 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 acid 0.1% 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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Table 171 bel ow. Table 171 Total Inpurities Control

Pot ency CBD CBN D8- THC 40 OC I ncrease % % % % % +%
wQ@e¢06/083302 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 testim@lofsExanpl e 14D at 55 0OC

are set forth in Table 172 bel ow. Table 172 Tot al

l vt i o Contvraol
T II’JUI T CT CJ It T Ul TOta] 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
14I-iii Moisture 96.07 0.04 0.77 0.50 538 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.
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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
wO286/08310¥2 10.64 2 Weeks 71.45 2.67 1.54 0. 60rQIUSI05/044375

23. 03 Exanpl e 14E: Control Dronabinol Solution in
Sesane Q| Sourced from Cr q)i\ {&%07] In Exanple 14E, a
dr onabi nol control formul at?™oh'%as prepared in
accordance with Exanple 14B, using sesane oil sourced
Lem{h{nqg%f:r odal. The dronabino| formulation was therTOIas phrities
t59od nb&vtengt ass GPPal s|  TREN f o mi%aiin| wi t hi n t helnerease
———\Ll_al_s_vs,aw nifially Yested, tfen testel atl25 Bc .ff" 3%
nmnt P /|n NC f e 1 9] D A 6 vt o _and 2t C
G é}erlhlulll. I \VAS N V) | L [ J AIu U TTOUTTU Pe) alrma O.l. I
P’ and 1@.0aeeks. pPoAP8] TH&Snesul t 85bF st abiBijty
lglgs\rlyr,ag of t:xag&pi € 14E at| 25 UL, e set _forth in rapre
Z
oo add@ishel ow. [TaBPE173 Tof4l | | mpur%tiles  *33 366
141-iii Moisture
100% 100.00 0.09 043 0.54 3.66
yo Glycerin 95.12 0.01 0.93 0.56 5.88 2.15
141-ii Myristic
1w
26id 0.1% 99.31 0.01 0.94 0.58 1.70 5.36
141-iii Moisture
100% 97.67 0.01 0.84 0.57 5.02 1.36
(l)fg;/‘o Glycerin 95.55 0.01 1.85 0.51 8.15 442
141-ii Myristic
2
W 015 98.94 0.02 1.58 0.54 6.82 3.16
Lol Moisture 96.48 0.02 1.30 0.55 6.34 2.68
(4

Example 14J: Dronabinol Solution in Sesame Oil Sourced from Arista with

[0427]

Lecithin and Different Degradants Added

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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Control Potency CBD CBN D8-THC 25 C Increase % % % % %
+% Zero 100.00 0.03 0.77 0.81 5.53 3 Months 85.10 2.07
w®2006/068188 18. 41 12.88 6 Months 69. 68 3. 38 1. 1IBCDUSD05/044375
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 Total Inpuriti el ablsi8P ol Pot ency CBD CBN
D8- THC I ncrease 40 0C % % % % % +% Zero 100. 00 0. 03

N 77 N Q1 | el o )

D e O [TV 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 0.56 377
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
14J-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] The results of stability testing of Example 14J —i - iii at 40 °C are set
forth in Table 189 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
wQa2@9/068186 36. 06 30.53 6 Months 23.92 2. 88 7. 0PCDUBD05/044375

65.24 59.71 [0410] The results of stability testing of

Exanpl e 14E at 55 OCare set forth in Table 175 bel ow.

Table 175 Total Inpuritiestab¥¥Pol Potency CBD , CBN

D8- THC 55 C I ncrease % % % % % +% Zero 100. 00 0. 03

Leci i'n@S%' 81175.53 1Wek 81.35 0.26 0{69 0.58 [21. 100tdImfmrties
Méeeks 65. Bcﬁena_ 41 [CBD, 3_1 0. @B\I 29 7@3-2T11i_.cl7ExanJ3I € ]14Hncrease
Control Drlondhi nol S¥l utilon i% Sesame”0 | Sour®ed from”
Dipasg [ 04111 | n Exanple14F—a—dronabinol—control
éff;??ﬁfﬁ"&ti an Waso preparee in 046 0.56 3.76
Zero | 147 Moistic 100.00 0.10 0.47 0.56 377
139111 Moisture 100.00 0.09 0.46 0.54 3.69
(1)4;.,/:) Glycerin 96.17 0.04 0.89 0.52 539 1.63
M ;:f;é}ﬁfsm 95.83 0.04 0.95 0.50 5.52 1.75
137411 Moisture 96.93 0.03 0.92 0.54 5.15 1.46
(1)42{% Glycerin 99.06 0.01 1.24 0.53 6.12 2.36
2M ;fijc;i(i)_l\l’f,/yori“ic 97.53 0.02 129 0.55 6.35 2.58
13041 Moisture 98.42 0.02 125 0.57 611 2.42
(l)g;i Glycerin 96.23 0.02 179 0.53 778 4.02
3M ;:ij;(i).lﬁi,rism 96.52 0.02 2.00 0.53 8.24 4.47
13711 Moisture 96.49 0.01 1.81 0.54 7.88 4.19
(l)fg‘;f, Glycerin 90.81 0.10 3.54 0.59 14.45 10.69
oM ;gijéi(i).%%risﬁc 90.37 0.01 4.12 0.54 13.89 10.12
1741 Moisture 91.84 0.05 3.69 0.58 14.82 11.13

[0430] The results of stability testing of Example 14J —i - iii at 55 °C are set
forth in Table 190 below.
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accordance wi th Exanple 14C, using sesane oil

from D pasa. The dronabi nol

wao eoobiobdtoanber gl ass vi al s.

sourc

ed

fornmul ati on was then used
The formnul ati on w P¢i/mS100&044375

vials was then tested at 25 0OC for

OC for
weeks.

1, 2, 3 and 6 nonth
[0412] The results

at 55 0C for

i?ﬁgg%]m lity testing of

3 and 6

nont hs;
1 and

40
2

Exanpl e 14F at 25 0OC are set forth in Table 176 bel ow.

T 5 | I@rities
Lec%pgg%na fotal Ijmpurities Control| Potency|CBD D&
D8- THC| | Pﬁt“icéase B 94 % Y% Zer'dd-HHD. 00 0, 02 0. 4Horease

o 55 5. 055 nnt o ogha6 | 0. % & 0-70%. 83le 0% 2 g 6%

|\ N faY willileYo) N_0OA O [ Ne [ NA192] Thao

IM'J‘IIGI é?rinu\) O U Q(.a U. I U. \JU . U\J J U LU“"J.\.JJ IIIC

ohesul ts of [stlabijity t €49 ng ofO‘Exaan e 0PAFF at 4876QC

- forth i (Tabl e 17y below_[Table 17

Zero ;ﬁ‘%ﬁﬁﬁc orthn.ta 016 0.47 0336 377

ig{);i/f Moisture 100.00 0.09 0.46 0.54 3.6

(1)42{;/: Glycerin 98.10 0.04 0.97 0.57 536 1.60
1w ;jizl(‘)lﬁ/yo”““’ 97,69 0.02 0.89 0.60 525 1.48

}3%;“ Moisture 99.09 0.02 0.78 0.72 4.86 1.17

(1)4;;) Glycerin 96.94 0.01 1.57 0.55 6.73 2.97
2W ;ji{;‘(‘)lﬁ/yo“sm 97.68 0.01 1.41 0.55 6.68 2.91

igf)‘/" Moisture 98.85 0.02 1.17 0.55 5.98 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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Total Inpurities Control

I ncrease % % % % % +% Zero 100.00 0.02 0.44 0.55 3.99

40 OC Potency CBD CBN D8- THC

wWQ 200610631095, 74 0.23 0.81 0.51 7.12 3.13 2 MontPGT/B52085/044375

0.38 1.15 0.52 10. 16 6.1 7 3 Months 90.52 |
0.53 14.04 10.05 6 Months 76.78 0.65 3.53 0.54 25.94

21.95 [0414] The results
Exanpl e 14F at 55 OC are set forth in Table 178

ofabie BMi 1 ity testing of

0.39 1.76

bel owTable—178TJotal—tpurittes—Controel—Pet encl:fél;a(l‘l’lﬁ'pqr\lnes
i - L 0/ O, 0 [0) " 66
Lem@Blﬂ-ZEﬁ THC ;,g}&g}edse &9 C Y % % Y wHZey 0 Aoroase
@344 0.55 3.99 % % % % %

14K-i Glycerin
0.2% 100.00 0.05 0.47 0.56 3.52
14K-~ii Myristic

Z .

o | 10.19% 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 1.35
14K-ii Myristic

3M }
acid 0.1% 99.05 0.03 0.74 0.57 4.88 145
14K-iii Moisture 99.78 0.03 0.72 0.57 4.83 1.46
100%
14K-i Glycerin
0.2% 96.79 0.03 0.95 0.60 6.47 2.95
14K-ii Myristic

6M
a0id 0.1% 95.85 0.03 1.00 0.59 6.43 3.00
igOKOZ“ Moisture 98.03 0.03 0.92 0.58 6.17 2.80

[0433]

The results of stability testing of Example 14K —i - iii at 40 °C are set

forth in Table 192 below.
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1 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

wW@006H633m i N Sesane Q|

Exanpl e 14G i

dr onabi nol

prepared in accordance wi thalded¥p|

e 14A

In

Sourced from Ari sta w PET/US2005/044375
Lecithin and Different Degradants Added [0415]
formul ati ons were
usi ng sesane

oil sourced fromArista, with 8.25% 1 ecithin added.
Leci r lya 14G 1 al 4o contail hed 0. 2%|gl yceri n] f orToul lapurities
al sp Petomy di neeBDD. 1% mﬁBNstl c ReTHE and f or mJl alncrease
14(‘ iii cohta?ned 103% noi st ufe pr ppar"/&d in_actordancet®
\M f h _Eva e 6 The dr oha i nnl fn nil at i aon ware than
ﬁlye nll A4 i AT U‘:l = B N PII.\JI[ CAC T OTTIP TWoT O I.: A )
é o fi|l hawg gel abdm| capsulgg in aocerdancessilth
lﬁéﬂ'l\'/ﬁlh&‘lc The—fgrmutatTons—wthithe L,d%)::ui ES VETE
zero | Gaptdcal |y 1edfe® | then®ested at¥725 oC 08¢ |3 and®#
1470 Maistyre 40 0 i1, 2 ? and 6, gonths at 55, 0¢
19%r 1 and \C/\]:Ag(i [OA:?'FQ\J The rp{;FI ts n?gg abili t%
°°*: ng—of —Exanple14G H+—at—25-0C are-—set
1?lﬁcef‘fn Ll d
r Tabl &4.%19 bel 0w4 Tabl e @839 [0417)]55 Fhe resuljts 1.64
m{_uMyMbl Ty testimng of E(dnpl e T at—4
1 | JEGREEet or Hliln Tabl8 180 belS, Tabl 85180 [ 04%8] 214
 [TheMoigsdl t 5 of; Stlabi 11y, testingsaf Exagpf ¢ 14G 54| - 213
190 at 55 QCare set
14K-i Glycerin
0.2% 97.03 0.01 1.24 0.60 7.25 3.73
14K-ii Myristic
2M
acid 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 )
acid 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 ;
0.2% 85.96 0.03 3.93 0.58 15.24 11.72
14K-ii Myristic
6M
acid 0.1% 84.65 0.01 4,57 0.58 16.16 12.73
oo Moisture 86.74 0.01 4.06 0.60 15.53 12.16
(]

[0434]

The results of stability testing of Example 14K —i - iii at 55 °C are set

forth in Table 193 below.
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forth in Table 181 bel ow. Table 181 Exanpl e 14H:

Dr onabi nol

Exanple 14Hi - i
prepared in accor

Solution in Sesane Q|
wowaok/oeaed t hin and Different Degradants Added POBLSI00$/044375
fornul ati ons were

ii, dronabinol

dance wt

usi

Sourced from Croda

ng sesane

Eﬁgéaggaslégﬁihin.added.

oil sourced from Croda, w .
Fornmula 14H i also contained 0.2%glycerin; fornmula '
LeckittiB bdo, @l SO cont ai ned 0. 1% nyrl stijc aci d; and_f Geainparities
bk i | contpai?fe d 10688 noi|s éI pr epB¥- BHCi 1] accor daincécrease
L with Exanpl e—6- |||S droﬂnab' nnl formH n -ons \Anr/b thien +%
z' | | nnnnnnnn rn ananr AdanaAan~ g + h
M-Rt?%l kél’ Ilcll u QCI aLI 1 bap.oul eSrtHH—accoftantce—wtn
@x@npy em2. Th’é’OP‘brnuI ath%ns wit h#n| t he cEdqul es .We
zero | IARMiINGAECY te?;&)?gd then tg ted af 25 OC for |3 and 6
ammtl%s 40 and 6nont hs a at_ 55
@* MpisgtRd 2 Wee ks [042)Q)]1 tlabi i gy,
100 Cvsanmnlla 1 AL10 I 2 nr‘ arna caot
C CDLI ll\d UI LI\C!.II’JI T L=I1T LI O T UC AT T—OoOTtT
R Bljcdafy T qbie 182 betowTabte J.02 (0421 —The—+esutts
b stabilify Pe&jing of®OExanpl e2Ml4H - i 065ijii at8#Q 0C 543
1aK-@ My@iktict off t h Tabl e bel ow, Tlabl e 1837 0422] _The
1w : s
aig@ift s of | st as%)lghl ity té%ogl ng_of ngéxanpl Ofikj - %'Zzl i 47
2“5@15@6 are sek forthgop|Tabl e384 bel qusTabl e § 6.27
(l)flzlﬁ/;i Glycerin 88.34 0.01 3.63 0.61 12.60 9.08
14K-1i Myristic
2W | 01 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]

forth in Table 194 below.
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Exanpl e 141: Dronabinol Solution in Sesane QO |
fromD pasa with Lecithin and Different
we\daem6310%23] I n Exanple 141-i - ii

14C, using sesane oil

Sour

Degr adant s

ced

i, dronabi nBCT/US2005/044375
formul ati ons were prepared in accordance with Exanple

l ecithin added. Forrmul a 14i£2PledP4o cont ai ned 0. 2%

sourced fromCroda, with 8.25%

glycerin; formula 141-ii al so contai ned O. 1%rryr|sti c
act d, ant—formuta—tH4t=it+irTecontairned—100% oSt UT ‘fallmp Cries
Lecitinpifed i n @eeerdanespwi th Banplle fz.ribe [dromabriot o
fOrhul ati ons werel them used te filll haxd gel ation +%
capsul es 1 n accordance wth Exanple 2. The
Ifof Glubesit | ONS W bl N thq) gdpsul es,ere injbilally
G2t ed  then testled at 0C for and ErSHmnt hs; 'ZI?O QC
Zero | Y 5‘@’“5“2 8 amnolo| nont hﬁncmd atops O0C farssl and 266
W hl%vm [04241—TFhe—resutts+of—stabiH-ty—testi-ng—of
< t - L .
I Fur 41 -10p00) jiji 0925 0C &f3d set flrttlh in Té&b) e
185 beI ow. Tabl e 185 [0425] The results of stability
tes@ivovgn of | Exgaplle 141 gosil - iijeat 40 rne set E rth
942% Tahle 186 bhelow Tahle 186 [0476] Thpgrsgcultq Q tal o
3M 1§15§l?{fyf‘?nfy {esmiog of Baspl e 14ds| i - ids|at 554@are 12
v 10907 bhaoll avas Tahl 107 Tyvananl A 147
IQLCﬁlMOI‘SHlI‘é T II IaUI T I07 T UV TAII LO7T LA C L=J.
iwonabi nol | So1%%f% jon i n "8ésane A1° [Sour céb4fir om ABPSSt a 1.42
wth
(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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Lecithin and D fferent Degradants Added [0427] In

Exanple 14J-i - iii, dronabinol fornulations were
w@e@paeao 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

within the vials were |n|t|8’PF9§ested then tested at
25 0C for 3 and 6 nonths; 40 OCfor 1, 2, 3 and 6

Lec‘ﬁ'ﬁnEFkS and{at 55 [0C for 1|and 2 weeks. [0428] ThelImpurities

t's of stolatsh | fi t yCRIBstijng @GN Exanpb-eHd4y - i - jfi Increase
nt 7"_\ QCare sé& florth”in nhl & 188 helBw. _Tabl e %188 +%
f””é?l The resul-ts-ef——stability-testingof Exarnple

4 e il w0000 OCart@7det fovsh in Taiid 189 373

1‘4}:-‘J11‘M¥ns'ti@”' 189 {10430 The resul tsyof —stabiftity

Zero | cestieng of |ExBPlle 143 %97i] - i P44t 55 Bdrle set *forth
i Malsdre 190 pelow. Tablge190 Exguppl e 14K;s,Dr onabi po
IQ?%Hfinnin. Sesane O 1 Sol i A With

Add [ 04211 | n

D)

PavaX ff od
T T \WAw | LU UJ.J LILEL
| a

Aand or
%‘%f“m 14K-i 9845 i | . td%ons wer 616 1.64
1M ]ﬂtﬁwlﬁg i a%(:or dance wth I:X&{;T%u‘e 14/ T1T -|1TTT,

siespact i vely. 5t dr onddinol | ati orf®%vwer e t Aréh 1.67
usdadoteefi [l apher gl agg,yials. 0_;;,h|e formuhdtionsg,, 1.68

W% hin thelvials were

14L-i Glycerin
v 98.90 0.01 1.13 0.52 6.90 3.17
14L-ii Myristic
oM
N, 98.75 0.01 1.46 0.54 6.63 2.97
14L-iii Moisture
Jon 97.06 0.03 1.38 0.52 6.59 2.93
14L-i Glycerin
o 95.90 0.04 1.73 0.52 9.01 5.8
14L-ii Myristic
IM
IS, 96.62 0.02 231 0.52 8.76 5.10
%glo‘/‘“ Moisture 95.46 0.02 2.15 0.52 8.71 5.05
14L-i Glycerin
v 89.33 0.08 3.90 0.51 16.39 12.66
6M | 14L-ii Myristic 89.58 0.01 4.93 0.53 15.02 11.36
acid 0.1%
igﬁ;“ Moisture 88.35 0.06 4.60 0.58 17.13 13.47
0

[0438] The results of stability testing of Example 14L —i - iii at 55 °C are set
forth in Table 196 below.

177




initially
nmont hs; 40
wa 2@6am6A0me
of Exanpl e

t est ed,
C for
eks.
14K -

then tested at 25 0OC for
1, 2, 3 and 6 nonths and at 55 0OC for

Tabl e 191 bel ow. Tabl e 191

stability testing of Exanp

3 a

nd 6

[0432] The results of stabil i tBCT/ES10051Q1#4375

at 25 0Care set forth in

0433
able

at

The results of

40 OCare

set forth in Tabl e 192 bel ow. Tabl e 192 [0434] The

Lem{hnsg 3,S of| stabillity test|ng of Exanple 14K - iTotal Iinpurities
3L o5 0Car ke Pgaty flor (48D n Tabf&N 103 BBIBW. TAbl € 193] Increase
Exanple 141 . r omabi fAblSbl ut®on iln Q3(§a_r_‘pe O %Sgurced*™®
fr om Di pasa-with Leci-thi-nane—Different Pegradants
IR d&10435] 1omotxanpl e0niL-i -04ii, dr eambi nol 373
. 2 3 IS Wer g prepareg T1m accyrdarnce thExanpte
o o dddrh -iii} r¥BectivelY | The dr*bnabi noP3% ppnul &t%ans
1468 Boinlen Usggh Hd TiTl ber glgss vi al The
0 0. 0233 954 3.
190%r nul at i onhs w E)h nthe vials were jinitially testqgc’
fhan teste at 25 ﬂf"-Fr\r 2 and 6 nmnthc: A 0C for 1
1 -. —J A A 2 LI YA : TATTU J LI AARLY IIQ, T J I LEAY A} J.,
22, B°4fd 6 nomind and 01 b5 0CKBN 1 an@se| weekssss 215
AERsud e Tesul s of stapitity testing of [Exanmpf e [14t
W\ addaaos 110 at PBlocare 88| fort W%y Tabl 83994 170 336
{%ﬁi‘mmﬁ‘abl e 194, 0.01 0.84 0.57 5.02 136
14L-i Glycerin
099% 95.55 0.01 1.85 0.51 8.15 4.42
14L-ii Myristic
2W
2ot 0.19% 98.94 0.02 1.58 0.54 6.82 3.16
Lo Moisture 96.48 0.02 130 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

[0440]

Dronabinol Formulation Stability

In view of the stabilizing property of free bases meglumine and

monoethanolamine shown in the above examplés, specifically 12A-K, further

studies were performed to evaluate the effect of meglumine and

monoethanolamine with the addition of degradants such as glycerin, moisture and

myristic acid to dronabinol formulations stored at different temperature conditions

for an extended period of time.
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[0437] The results of stability testing of Exanple 14L
-1 - 111 at 40 0C are set forth in Table 195

whedoome3iabl e 195 [0438] The results of stabiliPgr/US2005/044375

testing of Exanple 14L - i - iii at 55 0C are set
forth in Tabl e 196 bei ow Tabl e, 196 [ 0439] As seen from
the result €A he
stability of dr onabl noboﬁﬁéd’rﬁbﬁtAﬁ’}ﬁ was observed when
lecithin is added. The above results indicate that
lecithin inparts stability to dronabinol by preventing
degpagft | ofh iRHELS ADY dRanGHiRdI @ Bhtol TR AR 9Ja)( 612pardd in
noi sture and ristic acid. Extended Stabil
Re sasicordancefitidixampleHa yaing samant snaresd drom Atlﬁﬁoﬂ@m ne
on . . 4 .
e AR Ay e e PLARL M Kol L ML Ppee
nonwith Eaamopladi ke Shovatiomwitttiethalsepsles xasplitidly tested, then

lo | r S
evati%kte gta)tsh& f%?fadﬁa&gﬁtkb‘ip é&"&q g,ﬁzdé@rfo oﬁlgglﬁhg aﬁlgl'EgS’s Cfor
W t handizweakdi t i on of degr adants such as glycerin,
noi sture and nyristic acid to dronabinol fornul ations
stored at different tenperature conditions for an
ext @adnd pehd eshtifof tabitityfxsanpbfEdndle (4251 °C are set forth in
DrO{lg)kfe P&;be oI ution in Sesane G| Sourced fromArista

Table 197
Control Total Impurities
2500 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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[0441] In Exanpl e 15A, a dronabinol control
formul ati on was prepared in accordance with Exanple 1,

waigioageHesane oil sourced from Arista. The dr oPebURZIN5/044375

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 hE3bl¥®OC for 1, 2, 3 and 6
nonths and at 55 OC for 1 and 2 weeks. [0442] The

resul ts pf stabi ity testing of EXanpl e IS5/ al 261 Bburities
CAI%E:"EI set {ombimc n |Tabtep 197 bebow. |Tabd-eid 9] Tot al Increase
urities Contral Pobtency CBR CBN D8-AHC 25 06 +%

Increase % % % % % +% Zero 100. 00 0.05 0.44 0.60 _4.08

Zero 3 [Mbnthslo4 5999 66 0. 995056 _1%44d3 6. 9%-68 [ Mont h$08 |
93. 26 0. 72 0.98-0-53 1141 733
1 Month | | T 9487 | 0767 7T 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] In Example 15B, a dronabinol control formulation was prepared in
accordance with Example 1, using sesame oil sourced from Croda. The
dronabinol formulation was then used to fill hard gelatin capsules in accordance
with Example 2. The formulation within the capsules was initially tested, then
tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for

1 and 2 weeks.

[0446] The results of stability testing of Example 15B at 25 °C are set forth in
Table 200 below.
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[0443] The results of stability testing of Exanple 15A
at 40 OC are set forth in Table 198 bel ow. Tabl e 198

waeacalosdinpuriti es Control

Pot ency CBD CBN D8- THX/US2005/044375

I ncrease 40 0C % % % % % +% Zero 100.00 0.05 0.44 0.60

4.08 1 Month 94.87 0.76 0.80. 0.,
94.16 0.59 1.09 0.55 11.28 ?P&@gé

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

ciéop4 10./56 [0444] The results of istability tesTiahppofties
fxanpl e 15A4°8pY55 0CBR e get ®B¥rth i R&-THbl ¢ 199 bel pwincrease
Table—199 Tot' !P.fpurf’ti es Coftrol Pot{i}ncy CBD /BN *+%
N T~ 0 N | nny anon
Zero T TR O YRG0 P90 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
Total Impurities
Cscgnzrgl Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.03 | 0.77 | 0.81 | 5,53 |
1 Week | | 81.35 | 0.26 | 0.69 | 0.58 | 21.10 | 15.57
2 Weeks | | 65.26 | 3.41 | 1.31 | 0.66 | 29.70 | 24.17
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% % % % % +% 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
wa2®4/063169 27.11 23. 03 Exanpl e 15B: Control
Solution in Sesane O |

Exanpl e 158 a dr onabl rtloll

prepared i
oi |

then used to fill

hard geTatin capsul es i n accordance
with Exanple 2. The fopnul ation within the capsules

V\ﬁsgﬂh@]t I afy E’xahfpfetﬁ@ atdﬂﬁgbﬁlﬁ%Bﬁ%l %rn{%@l’cgﬁ:v&fag E)regar@cFQ 6

2,

Sourced from Croda [ 0445]
f]orrrul at| on s

and

6 nonth

cont r oI

sour ced from C}odasou';hgdﬂglgm 1;,Sriyol

s and

In

forrrul ati on was

f oraczordmpezmbe%%@ple[ lomeg sepprae pibsnyraed fiom Btpam IThe y

t eS&ﬂo
200

R

@o 1%:11295 el§
npur t|

AT

CBDN@BEJxmpla'B{:T heformuleton 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 POEDB2905/044375

[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 2060600%5 0.59 13.64 8.1 1 [0447] The resul t BCDS2005/044375
stability testing of Exanple 15B at 40 OC are set

forth in Table 201 bel ow. Table 201 Tot al

Contr ol
% +% Zero 100.00 0.03 0.77 0.8 1 5.53 1 Month 87. 89

[ mpurities
Pot ency CBD CBN D8T#¥Me29hcrease 40 0C % % % %

Clr'ltrz 0.67 0.53 12.01 6.48[2 Months] 90. 94 0.[98 Or&limpurities
Bopl 12.49 B1e@B 3 No@Bhs §7. GBNO. 95 D8-0BC0.[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
55 °C Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.02 | 0.44 | 0.55 | 3.99 |
1 Week | | 96.16 | 0.05 | 0.76 | 0.58 | 7.13 | 3.14
2 Weeks | | 92.72 | 0.12 | 1.25 | 0.55 | 11.12 | 7.13
Example 15D: Control Dronabinol Solution in Sesame Oil
Sourced from Arista
[0453] In Example 15D, a dronabinol control formulation was prepared in

accordance with Example 15A, using sesame oil sourced from Arista. The

dronabinol formulation was then used to fill amber glass vials. The formulation

within the vials was initially tested, then tested at 25 °C for 3 and 6 months; 40 °C
for 1, 2, 3 and 6 months and at 55 °C for 1 and 2 weeks.

[0454]
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 Tabl e 202 bel ow. Tabl e 202 TRPCHEIUS2005/044375

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

3.41 1.31 0.66 29.

0.69 0.5dable20§0 15 57 2 \Weeks 65. 26
70 24.17Exanpl e 15C; Control

Qpabingl Solutipn in Seqame O [Sourced fir om DitgdBGarities
¢49] |n Begnpl el 156D a drorf@bi nol B&iitiFol Increase
tilon vls n ppné’nd iln atCordance”wi th Fx;%‘rpl el 1 %
usi-rg—sesane—ott—sourcedfrom-Dpasa—The dronabi-no
Zero I . 0.0 -7 7 0031, © .. L. 4 .0601, . 408
S CIMCIrmmaSTU1TU 11 U gt i
1 - 1 R ) — 1 n Tl £ [ 4 3
3 MonthsCAPSUIES TTTaGE BT OaNCe WM XA £ 2. 1d8g [T O MYl @d 70 7577
W Thin the capsules was Tnitially tested, thenm tested
6 Monthsat| 25 OC[for 3Jiand 6 nuowsHs; 401.688J Tor Tgs64, 3 antb b 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
Total Impurities
Cig)nirgl Potency CBD CBN D8-THC Increase
% % % % % +%
Zero [ | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
1 Month | | 90.04 | 1.23 | 0.69 | 0.51 | 12.10 | 8.02
2 Months | | 81.90 | 2.27 | 1.27 | 0.50 | 20.62 | 16.54
3 Months | | 65.52 | 2.75 | 2.43 | 0.59 | 31.20 | 27.12
6 Months | | 29.92 | 2.28 | 7.78 | 0.85 | 60.00 | 55.92
[0456]  The results of stability testing of Example 15D at 55 °C are set forth in
Table 208 below.
Table 208
Total Impurities
Csosnzrco 1 Potency CBD CBN D8-THC Increase
% % % % % +%
Zero | | 100.00 | 0.05 | 0.44 | 0.60 | 4.08 |
1 Week | | 88.90 | 0.19 | 0.61 | 0.55 | 14.72 | 10.64
2 Weeks | | 71.45 | 2.67 | 1.54 | 0.60 | 27.11 | 23.03
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whedens3108bl 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
0.02 0.44 055 3199 3 l\/br}ths 99. 70 0. 12 O 61 O 56 6.46

2.47 6 M

The results of st abi I| tSXllltcg%hJO%CPJdaExanpl e 15C at 40

OC are set forth in Ta

I mpurities Control

[0457]

bl e 204 Tot al

Pot ency CBD CBN D8- THC
In Example 15E, a dronabinol control formulation was prepared in

accordance with Example 15B, using sesame oil sourced from Croda. The

[0450] The results of stability testing

Pot ROV SOBEN44375

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
wW©®720066630080 0.93 0.53 9.63 5.64 3 Moynt hs 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

3.99 1 Month 95.26 |

Tabl e 205 Tot al

| mpuriti esTddeibl

[0452] The results of stability testing of
Pot ency CBD CBN

D8- THC 55 C I ncrease % % % % % +% Zero 100. 00 0. 02

Cfg.té})?l 0 16005 0-176 0-58 7. I3 Boral fhupurities
g Snorc Potency CBD CBN DS8-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 Sesanme G| Sourced from
wW@\i0s0631)0D453] | n Exanpl e 15D, a dronabi nol coP€T/052005/044375
formul ati on was prepared in accordance w th Exanpl e

15A, using sesane oil sour,fetﬁ %{omAri sta. The
dronabi nol formul ation was #H&Aldised to fill anber

glass vials. The fornulation within the vials was
doifially tested,| then tested at 25 OC for [ 3 anthtaBlmpurities
moeot hs; 40 Peefepr 11, 2803 and “BNnon

1 and 2 weeks | 454]%The restfl-ts

o Civos

t h38-Bd at 5? 0C |[f ofncrease

0, . . .
of sPability” estlingi®

t

.0 . - 044 . .
betowTabte—206—Totat—tnpurities Control—Potency—CBD

1 Month CBN D8= TIHC 259044 [T NTT EZE] 70 70 7o 8070 T90 4819 100 91 | 3.13
0.05 0.44 0.60 4.08 3 Months 88.57 1.54 0. /7 0.52

T
I

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. oéﬁﬁﬁgn eHlinaf 2
| 8Xor¥inlTaBle215 beld%. 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 Tabl e 207 bel ow. Tabl e 207 TRPCHEIUS2005/044375

Pot ency CBD CBN D8- THC 40 0OC

b5 G @ Fatmald 1958 6135 Rt

65. 52

29.92 2.28 7.78

0.85 60.00 55.92 [0456] The results of stability
testing of Exanple 15D at
208 bel ow. Tabl e 208

J5ble248e set forth in Table

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. 03Exanp! e 15E: Contr ol

Dr onabi nol

Sol uti on

i n Sesane

[0457] In Exanple 15E, a dT%)‘?\‘ﬁBﬁ]ol cont r ol
formul ati on was prepared in accordance w th Exanpl e

Sour ced from Croda

Pot ency CBD CBN D8- THC 55 0C
% % % % % +% Zero 100.00 0.05 0.44 0.60 4.08
wo 20060k3188. 90 0.19 0.61 0.55 14.72 10. 64 2 \eRGI/V$2045044375

Meéumn‘le Wsing|sesang oi |l soufced from Croda. The_ Total Impurities
opabi nol | fPeervul jat | OBP was tI¢BH usedD$ 76H<f| 1 anmber Increase
nl aqc vials.  Phe fornfilation Vv al s Was +%
in'f'ﬂ"\' ested.-then tested-at 25 OCfor 3—and-6
JEHPRET™ 40| 0Gosex| 1, 2003[and Gosmnt hs and|at 55360
18T Myricidd @ Weeks: [0458% The resutts of —stabitity
zero | &i@shigng of | EXAMA e 15E048t | 25 0CAt%| set f%3f{h in T4 e
}%&@mw@w Tabl & 1209 409 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 | and01% 92.84 0.20 0.76 0.53 8.81 5.15
{(5)0(3/‘“ Moisture 91.63 0.69 0.61 0.52 10.18 629
93.33 0.39 0.59 0.51 10.66 7.18
15G-i Glycerin
9% 91.82 0.95 0.68 0.47 14.96 11.35
15G-ii Myristic
IM | asid 0.1% 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 | acid 0.1% 94.90 0.14 0.99 0.56 9.41 5.75
igOGA"“ Moisture 94.82 0.56 0.78 0.54 11.32 7.43
95.63 0.30 0.74 0.54 12.08 8.60
15G-i Glycerin
02% 87.33 0.27 1.11 0.49 15.52 11.91
15G-ii Myristic
6M | acid 0.1% 91.93 0.19 1.36 0.56 11.35 7.69
}gg,Zl‘M‘“St“re 89.59 0.50 1.14 0.50 13.57 9.68
90.36 025 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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Tot al
I ncrease

I mpurities Control
% % % % % +% Zero |

Pot ency CBD CBN D8- THC 25 0C

100.00 0.03 0.77 0.81

WG 2®8/0810bnt 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 testi n%)lof Exanpl e 15E at 40

OCare set forth in Table 2%
I mpurities Control

p&low. Table 210 Total
Pot ency CBD CBN D8- THC 40 C

M I ncr elg/se % % % %% +% Zer ® 100.00 [0. 03 T 0] 77 Oro@ilimpurities
© ;;’5‘33 ° Potency CBD CBN D8-THC Increase
% % % % % +%
15G-i Glycerin
9% 100.00 0.02 0.44 0.52 3.61
15G-ii Myristic
Zero | acid 0.1% 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 0.54 348
15G-i Glycerin
9% 91.77 022 0.50 0.59 11.33 7.72
15G-~ii Myristic
LW | aid 0.1% 92.63 0.33 0.73 0.60 10.66 7.00
}3(?/“‘ Moisture 93.29 0.41 0.48 0.60 8.64 475
92.84 025 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
AW | anid 0.1% 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

[0469]

Meglumine and Different Degradants Added

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
wQa2@9/068186 36. 06 30.53 6 Months 23.92 . O O 7. 0PCDUBD05/044375

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 Total | npuFfkleds8 Control Potency CBD

CBN D8- THC 55 OC I ncrease % % % % % +% Zero 100. 00

Meq. 013 9 77 0.81 5.3 1 Week 81.35 0] 26 0. 69]0. 58rolimbtities
- 2 Weelkste85. 26 BM1 1. 3LBY. 66 2D8-74C 24. 17 Exanpl @crease
15E. Control Pronabindl Solutn in Se8ame !l | %Souriced %
f rom DEa&a_PO%i ple 15F, bi-nol
@B}ﬁﬂ’yﬁep f opnub@td on was.0pf epar ed4d n 0.56 327
15H-ii Myristic
Zero | asid 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
(4]
100.00 0.02 0.46 0.59 333
15H-i Glycerin
0:29% 93.42 0.52 0.51 0.57 10.89 7.62
15H-ii Myristic
IM | aoid 0.1% 89.99 0.44 0.56 0.59 11.02 8.01
{gg,/‘“ Moisture 94.03 0.67 0.50 0.61 12.78 8.96
93.61 0.53 0.51 0.58 11.25 7.92
15H-i Glycerin
09% 90.96 0.68 0.52 0.57 13.55 10.28
15H-ii Myristic
6M | anid01% 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

wao eoobiobdtoanber gl ass vi al s.

vials was initially tested,
and 6 nont hs;

40 0OC for

sour ced
fornmul ati on was then used

The formnul ati on w P¢i/mS100&044375

then tested at 25 0C for 3
1, 2, 3 and 6 nonths and at 55

OC for 1 and 2 weeks. [O46§PblFﬁé9results of stability
testing of Exanple 15F at 25 0C are set forth in Table

MeatminPB) OW. | Tabl e 212 Totall Inpurit{es Contrlol Pos#nopyrities
cCBN D84 TH4Er25| OCPPicr gaseCB % Po W-I51¢%|Zer o 100 Oncrease
0.02 0.44 0.5% 3 00 3*Mntths d0 261018 0. 70 0.%63 6/ 04 +%
2056 _NoAths—95.28-0.38-0.04—0. 58 9.05——5.06{0463]
-1 Cerin . . .
@g resul t $ ofo0ge abi | i topltlest i ng4of Examdée 15F ar7 40
¥ Sset Tforth T Tabl e 213 betow Table 213
Zero ﬁﬁfzﬁﬁ 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
(1)521;1/;‘ Glycerin 90.98 0.56 0.52 0.56 10.39 7.12
ST
M afi p (1)‘1M%y“5“° 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
(1)525,1/;‘ 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
%gé{z&l Moisture 92.41 0.85 0.57 0.55 12.78 8.96
91.42 0.51 0.56 0.56 11.34 8.01
(1)52111/;‘ Glycerin 91.92 0.61 0.55 0.58 12.74 9.47
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
(1)521;1/;‘ Glycerin 88.61 0.35 0.62 0.57 13.43 10.16
15H-11 Myristi
6 M acid(l)‘l%y““‘c 84.71 0.18 1.19 0.56 13.14 10.13
{ggl/‘“ Moisture 88.90 0.58 0.75 0.56 14.02 10.20
90.36 0.25 1.10 0.49 14.02 10.54

* meglumine 0.5% mixture

[0472]

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

W@ 2006/0631095. 74 0.23 0.81 0.51 7.12 3.13 2 MontPGT/BS52083/044375

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 oflableA30) i ty testing of
Exanpl e 15F at 55 OC are set forth in Table 214 bel ow.

Mehal€10214 Total Inpuritieg Control |Potency |CBD CBMImpurities
ofHC 55 € FofesveaseCBD CBN D8-THC Increase
% % % % % +%
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 26.08 22.75

* meglumine 0.5% mixture

Example 151: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

Meglumine and Different Degradants Added

[0473] In Example 151-i - iii, dronabinol formulations were prepared in
accordance with Example 15C, using sesame oil sourced from Dipasa. Formula
151-i also contained 1% meglumine and 0.2% glycerin; formula 15I-ii also
contained 1% meglumine and 0.1% myristic acid; and formula 151-iii also
contained 0.5% meglumine and 100% moisture prepared in accordance with
Example 6. The dronabinol formulations were then used to fill hard gelatin
capsules in accordance with Example 2. The formulations within the capsules
were initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and
6 months and at 55 °C for 1 and 2 weeks.

[0474] The results of stability testing of Example 151 ~i - iii at 25 °C are set
forth in Table 221 below.
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% % % % % +% 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
wW@2@6/04M092 7. 13 Exanpl e 15G Dronabi nol Sol ut POTUB2005/044375

Sesane O | Sourced fromArista wth Meglum ne and

D fferent Degradants Added [0465] In Exanple 15Gi -

iii, dronabinol formul ati oh3Plg@?k prepared in

accordance with Exanpl e 15A, using sesanme oil sourced

MeflurmO@ er sth. Fornula 15G | also cdntal ned 1% nemptaUmbi@es
A6 0729 g| yeterci fj; f@Dnul i 15BNU gl o8- Bht ai ned 196] Increass
negl umine and”0 1% mtistic a¥id: landbormila MG ilii +%
al-so-—contalned 0-5%reghum-ne—and-100% noi-sture
(‘)‘g@é}ﬁvé?‘éd i h accorldanceowtth Examlle 6. The|dr onabésrol
50 WiHat T O[T wer g ttenused—to—fht—tar u'ﬂg: eHattn

Zero | o6@QBKI es i p d€eWridance®™{fth Exahlle 2 . “The 3.65
1hlairvaishoeet 1 ONS WA LR N the gapsul es,were 1tnitially
. 100.00 : : . .
190st od _then t p(if ed_at 35/ 0C fn(?44 and sb pnt hs: 94 oc
for—1—2— B 3AYY8 ppnat AL and at%85 0C £87°21 and 2
N alee [ OAGA] Tha raoactil +t o of ot i 11+, + At ey ~F
1 _1% ri UHU J LILLAAB L CDUI TS 1 ot avurTimrUy U COol Ilu. (WA |
oBxa '@ 150G -109059. i &04D5 OC &% set PSF{h in FHHl e 2.42
12LDvipeicow. | Tapl € [215
3M | acid 0.1% 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
0.9% 99.06 0.06 0.55 0.53 6.58 2.90
151-ii Myristic
6M | aoid 0.1% 97.46 0.05 0.61 0.51 6.21 2.56
o Moisture 93.42 0.36 0.60 0.51 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@eweherivh i n Tabl e 216 bel ow. Tabl e 216 crnegl uPETESOS044375

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 TAP1eE2d. 5% ni xture Exanpl e

15H. Dronabinol Solution in Sesane G| Sourced from

Megl i%g w th Meglunmine and Diffe rent Degradants Pabtiegurities
I& I'n Beanpl g 15PRR - i |CBNdronaB$ﬁlé¢ flor mul at i jon&crease
were prepar el in lacedPdante wi’& h nnmgrp 15B_ dsin +%
I\gr l'b UI ! cnllrr‘ H from c:l"rj{‘Iﬂ Enrm" ﬂ 15II i a! SO
qu KFRed 1% W@gﬂ umi ne 0#ad 0. 2904 ycer i ;54f or mul ass
—i’gﬁlmylsgd $0 contarmed 1% meghum e jad 0 9 nyristT
zero | @b and fori¥P% 15H %7 |al so &%({ ai ned3d (5% 36
0
lntMumrene andloggp/o mol gtoyne prep | n o%( or dangg,
nple The dronahi nol _JI ons_were t h‘en
used—te—+H ].'99{?0 gel a0 capsu?@s HA a&%rdance%&é t-h
Lg.f\q—}mie e—2 The—formtat+ofs—wthAthe—capsttes—were
-1 I e N
dJ9 t ly testetf| t hen %8st ed afS25 OC o9l |3 andé® 2.72
40 0C 1 1, Z, and
M ;':g‘gﬁl{%&m o5 008 0.54 0.51 6.05 2.40
}ggj/ii.M“St“re 91.74 0.37 0.58 0.52 7.81 420
96.13 0.07 0,51 0.52 6.04 241
(1)521% Glycerin 97.24 0.06 0.62 0.50 7.77 4.09
oM ;silélz)l\f%““‘c 97.54 0.06 0.71 0.51 7.01 3.36
}ggj/iiM"iSt“re 94.46 031 066 0.52 8.45 4.84
97.04 0.06 0.60 0.51 7.29 3.66
(1)521% Glycerin 96.60 0.08 0.72 0.54 9.07 5.39
i M ;csilé‘gl‘l’{%“sm 95.22 0.08 0.86 0.54 8.63 4.98
iggj/f.M"iS‘“re 94,42 0.29 0.70 0.55 8.54 4.93
95.98 0.08 0.70 0.53 8.80 5.17
(1)521% Glycerin 92.16 0.09 1.05 0.50 10.56 6.88
151-ii Myristic
6M | acid 0.19 91.93 0.19 1.36 0.56 11.35 7.69
}gggz&Mmsmm 89.59 0.50 1.14 0.50 13.57 9.68
90.36 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 1 and 2 weeks. [0470] The

results of stability testing of Exanple 15H - i - iii
W@R008560® are set forth in Table 218 bel ow. TabP@I/BIB05/044375

megl um ne 0. 5% m xture [0471] The results of stability

testing of Exanple 15H - i at 40 OC are set

forth in Table 219 bel ow. TrarBP'ézéiQ " meglum ne 0.5%

mxture [0472] The results of stability testing of

gmi 15H - i -] iii at 55 OC are| set fortlh i nTofaliperities
cbel ow. Tallsieey 220 BRgl umi f&N0. 5% R¥-Xtare Exanpl ef Increase
151:  Dronalbi n:4] ol ||f%nn in Qn/‘éa_ng ol A’Sgllr ced /f rom +%
“_i“"sarin‘v‘vi th—veghtr-re—ane _ ;
f}aﬁé“f I n Exal¥ppel 151- 002i|i i, deénjabi nolo.s#gr mul assons
WER RyRaEpan ed ino accor dancge vvit'g Examnpte 15C —USi gﬁg
zero | siesawe oi | |solfP¥ed fr oM pasa. Fofr nul a -1 al
lémeameed 1% mypey um ne @Rd 0. 2% @ yceri rbsof or mul g,
W& i alsoecontained—10% geglum nel and myristile
ant - and 4§ f\v] .'pon 11 :.Q'O"9 al o 'ﬂ\ln'l- AL N 52 L_.n/
acT u, arnrg 1 vriiiura LrooLr=r1i11l AT"SU CUTIU AT 1TC
e and—100% ot st ure—preparedn—acgqordance
gg}ﬁ{ 1 93.45 0.02 0.45 0.56 6.41 2.73
151-ii Myristic
IW | 20id 0.1% 94.85 0.09 0.52 0.59 5.74 2.09
b Moisture 91.74 0.4 0.46 0.59 8.36 475
99.04 0.06 0.44 0.58 5.40 1.77
Los Glycerin 94.27 0.03 0.56 0.53 8.21 4.53
151-ii Myristic
oW | 2oid 0.19% 96.02 0.03 0.71 0.51 7.08 3.43
oo Moisture 85.55 0.88 0.65 0.57 14.47 10.86
97.15 0.01 0.49 0.51 6.59 2.96

* meglumine 0.5% mixture

Example 15J: Dronabinol Solution in Sesame Qil Sourced from Arista with

Meglumine and Different Degradants Added

[0477] 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
WE2@aPbA02. The fornul ati ons within the capsul PGT/WE2065/044375

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 Table224 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

Megx r%lo/e 15] I -[ 111 at 40 0Care |[set forth in Toabhurites
b B  Tetokrey 422 CBOregllumidi 0. 59PHTHE ue [ 0476]] Increase
Thp rpqul t& o¥% stlabi 1%ty tflestng of FExXanple 15% - j| - +%
i _at 0C et fnrfh in—Table . 23
ér‘ T 8?9&?}? ne| 0.18860Mi xt ur @.o0EXanpl eo.45J: Dr arsabi nol 3.61
O P N | C (l £ A : + - )
1§>}J ul'Ni)Jrlydd | T 3eodlife Tl SQUUT CTTU 11 IMNrArTSUdaivw UTT
Zero | abBOhdmM ne and%&%|f er ento%egr adahtis| AddedSFQ477] 16
IExainabigurd 5J- 1, /= 111 | Q)del nol f.or nul atl gns ver g
100.00 (' ! 0.49 0,5 89
Q‘Weoar ed im accoridance Wi th Exanplle 15G1i Hiii,
respectively 100%d drond®#nol fof4hil at i o4 3.48
(1)52{% i Glycerin 98.85 0.09 0.53 0.51 7.10 3.49
Y ;fg;&fﬁiynsuc 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
157 —ii Myristic
oM | anido1% 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
99.75 0.09 0.53 0.53 6.50 3.02

* meglumine 0.5% mixture

[0479] The results of stability testing of Example 15J —i - iii at 40 °C are set
forth in Table 225 below.
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were then used to fill anber glass vials. The
formulations within the vials were initially tested,

w0 b@a/06Hast ed at 25 OC for 3 and 6 nont hs; 40 OBCT/082005/044375
2, 3 and 6 nonths and at 55 0OC for 1 and 2 weeks.
[0478] The results of stabilit testl ng of Exanple
15J- i - iii at 25 0OC are %’P‘% in Table 224
bel ow Tabl e 224 *megl um ne 0.5% m xt ure [0479] The

Meglgﬁg. | ts of [stabil]ity testiing of Exjanple 15] - iTotallmipirities
0 0C ar @otgesy for@?Pi n|TabBy 225 B&THG. Tabl e 225] ' Increase
r:peal um_ne ') 5% m ytur/é[ﬂélﬂmI The rlesul®s of. st %¥bili ty +%
Example15)—i ji+—at 55 0C are-set forth
ILSJ\' 506 e X ) P
e 2>6 Ib&dow. Takioa 226 ' o4egl um res2(). 5% nd.«t jur e
8. 15K Dromabr ot —SotuttTonm imSesane G +—Sourced
Zero ahao,m%Cr oda| wilPH%Negl umi%é |and P44 jer ent Bégr adani-&
1addBolstirO481L] hglogExanpl & od3K-T -old |1, dronghinol ;g
15H-+—i-i-- 88 Welet i veliP IThe d¥Erabinot > ¥ or prul-attohs
(gycleljihCIl Sea—t fHH—anper—gtassrviats: ke
(Pg){ mul ati ons #&hi n t hd2filal s weke 0.49 7.93 432
M ;:ijd‘(‘)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
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
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initially tested, then tested at 25 0C for 3 and 6
nmont hs; 40 OC for 1, 2, 3 and 6 nonths and at 55 0OC

wo enc6Hm 2 weeks. [0482] The results of stabPCT/U§2005/044375

testing of Exanple 15K - i - iii at 25 OC are set

forth in Table 227 below.Tabl e 227 | l.um ne 0, 5%
m xi‘ﬂ?@r[ 0483 e FRUIE Btﬁ%gy&“‘f&ébﬁxﬁ?’?n%g’é&h%@t%Sf C are
Exaspligthliaable 226 bélowat 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 forthTableZ2bl e 229 bel ow. Tabl e
229 ' meglum ne 0.5% m xture Exanple 15L: Dronabi nol

Sot ut o 1T Sesame O Sogrced from D pasa Wt g imparities
Meigﬁgﬁ}rﬁ ne ameedd fif erems Degr agant s Adgesc [ 04851 TTT [ Increase
anple 15L-i% ilii, Wronabi netl fornulwti ons wey e +%
prepared in accordance with Exanple 151-i -iili,
IppiHycertn ve| y.joddtg dr onahmnol fogsul ati ons,were thgn
%%d to £ill amber glass vials. Th tions
13J7i] Miyristi . R YD i \
zero | Mih &ﬁ the| vilat.® (were iomd{i al | yo44dst ed, ashen test.ed at
N £ . 1 +] AN OO £ 1 0 L)) aA o
6 r—panog o nontns; 40—0CtTor—1,—2—3 ana——-6
_foo/“)‘.m*s‘d’é) 100.00 0.0b 0.49 0.54 3.89
100.00 0.04 0.43 0.54 3.48
15J-1 Glycerin
09% 91.77 0.22 0.50 0.59 11.33 7.72
15J-ii Myristic ’
IW | avid 0,19 92.63 0.33 0.73 0.60 10.66 7.00
o Moisture 93.29 0.41 0.48 0.60 8.64 4.75
92.84 0.25 0.50 0.59 11.35 7.87
15J-i Glycerin
0% 90.01 0.14 0.61 0.56 12.91 9.30
15J-ii Myristic
2W | asid .15 91.29 0.24 1.03 0.56 12.21 8.55
oty Moisture 86.17 7| 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 -
W@LR00856A® are set forth in Table 230 bel ow. Tabb@T/BSH03/044375

1 and 2 weeks.

' [0486] The

megl umine 0.5% mi xture [0487] The results of stability
testing of Exanple 15L - i
forth in Tabl e 23 1 bel ow. T&Bleézﬁm * megl um ne 0.5%

at 40 0OC are set

ﬂln

nxture0488—Theresutts—of—stabiHty—testH ngTofl Sarities
0, .

Megj@aml/e 15[- Potehcy I I 'CBgt 55 Q%I\ﬁr e_S%%-Th@rt N Increase
237 bel ow. Tabke 2B2 'wneglluni e 0. 5% myxt urle Ex/an'pl e
15M Dronabinol Solution in Sesane OT1 Sourced from
RKigHaerid t 'VR)B@ [ hanol ggyijne ang4p fferepnt |Degradgnts

| P¢¥eled [0480] |In Exanple 15Mi - . dr ofabhi nol
1‘5 lf@’("éttﬂ ohs wene| preparad in ao,asardanceo_s\anth Exanp| e
zero 115[{,—}, S rsesaneot—soureced—{+rom-Ar-sta—wWth-0-5%
M e LAY AR I_\f Mool VI C 1T A )
mwgoet hanol am®A&° pdded. O-qr nul a%45M i al %6 |cont aiBfe(
0.2% gl yceti ntoobof nul a dBM i abs®| contasaed 0. I%s3
nyristic acid; and fornmula 15Miii _also contained 100%
%EQYE"{“& prepaped i n acgmgridancegwi th Exgplie 6. kg 9.3
15K- unl\%yrlsnré o
IM | acid 0.1% 91.94 0.31 0.55 0.57 8.89 5.88
oyt Moisture 89.64 2.09 0.71 0.65 15.63 11.81
94.32 0.34 0.53 0.58 10.59 7.26
15K-i Glycerin
0.2% 78.64 1.84 0.69 0.59 24.09 20.82
15K-ii Myristic
6M | acid 0.1% 89.29 0.22 0.58 0.58 11.45 8.44
o0y Moisture 72.69 2.90 0.75 0.58 28.54 24.72
91.50 0.44 0.58 0.55 14.26 10.93

* meglumine 0.5% mixture

[0483]

forth in Table 228 below.
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fornmul ati ons were then used to fill

capsul es in accordance with Exanple 2. The
WO 2006106309 ons Wi thin the capsul es were initi al PgT/US2005/044375

hard gel atin

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 resul ts brbleE2di ity testing of
vz arnmnml 1 l l ’) NC._Aar e—Sse nt fArt 1
u\all’Jl C L J V W \V Ay v g | (IO U U T I II 'I‘()’ﬁi'[lf t
Me@@@ndi&d ow LI'q,gxllerr;éy 233[@]5!191] Theggesul t gg pfc stabitity mpuri;ﬁfease
t¥sting of | Exanplle 15M - i - byi at 40,0C are sgt %
forth in Table 234 below. Table 234 [0492] The resu ts
I6K-iStyabn | i [y B@&)ti ng of ? anpl e M- 1 - 111 575 0C
100; 0,0t 0.
0% set forth in [Table ﬁ) b bel ovi Tabl e é’é% Examjf'
ag;éNMYEﬁ“ﬁmabl ned.ooc3o! uti oniin Seseuse O | Sawfced fsem
Zero Q%{fg wit hl Mhnnootlhanoal am he and D f or ant Mmr nrlnnf o
1 _ tVVI L' ) TVOTTOUO U UITTUATTOT TATTT I-ILo TA.IIU 2o 1 OoT OoTrc T TC O
BAgded 10498] 1PHO0Exanpl 1LEN-i -049% i, dr dhabi noI 3.82
control T of mubaio jons Wene | pr epas.ed | n_aeeot dancesy [ n
Exanpl e 15B, using sesane oil sourced from Croda wth
1K 5%yerimoel happd,am ne added. Fogaul a 15N | al s0 g9 772
0 ined 2% gllycerin,_formula 15N-U al so contal ned
1M aglg&%yﬁi}’ﬁ sti csnws d; ana.6f or mul ao.&5N-iii oakso conb.sijned 750
| H o ar oo wa + K v arnaml. o~ £
139 Ko 1L st §J parea_rnaccotraance Wt CXaipPTr€—or
Ghe dronab noIS 62 2 0.56 0.56 16.64 12.82
87.93 0.92 0.57 0.57 13.58 10.25
(1)52%/; i Glycerin 82.69 1.03 0.67 0.64 17.19 13.92
oM | ol st 87.62 0.30 075 0.57 1231 9.30
}(S)OK,,/‘“ Moisture 79.89 1.84 0.73 0.55 23.38 19.56
82.01 1.02 0.68 0.59 18.39 15.06
(1)5215/;‘ Glycerin 68.38 1.56 0.98 0.59 29.97 26.70
3M ;fi%’(i)ill\’l%y”suc 85.69 0.26 0.94 0.58 14.45 11.44
}3104%1)“ Moisture 65.11 218 1.15 0.60 34,06 30,24
70.46 0.99 0.97 0.59 28.49 25.16
(1)521;‘ Glycerin 50.72 1.00 1.80 0.73 41.84 38.57
6M | o Myriste 71.22 0.25 1.6 0.5 20.82 17.81
o i Moisture 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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formul ati ons were then used to fill
capsul es in accordance with Exanple 2. The

hard gel atin

WO 2006106309 ons Wi thin the capsul es were initi al PgT/US2005/044375

tested, then tested at 25 OC for 3 and 6 nonths; 40 OC
for 1, 2, 3 and 6 nonths a dbat 55 0C for 1 and 2
weeks. [0494] The results pble22d; | ty testing of
Exarmpte—35N—-i H-—at—25—0C—arerset forth%..Twn;pgﬁties
Megl@%ee Bel ow. TP%QLC? 236 E%95] Thent esul b stabitit Tnorease
PeSting of Exanple 150 - | - ki at 404,0C are sget %
forth in Tabl e 237 bel ow. Tabl e 237 [O496J he resul S
OK-istyedon [ 1ty ng of,Bxanpl e i1 0C
W% set nrth1t0|§r§16 Tabl e ? 8 bel 03\'/ bI e é)§§ ExamJFe
1ab|nh Sol utiagn. iin Ses O | Soufced from
Zero %ﬁ%§8d l\}g) 10t hano! %2 ne an@"SD fferé)r?? Degraa‘ghts
AREEROF9 7T T Bxanpte156+— —dronabinol
s mul at i ons % prepdrléd in a?:i‘:"ordancé”é\nth Exafb| e
15C,_ using sedapfel oi |l ddarced fom D padadw th 03.5%
rmnnptha olami ne added. Formila 150-i al so cont ai ned
g%ygﬁ‘r‘?,eri n:3.dor mul a o)b60-ii abgo| cont aigned 0. 1849 12.92
02 ani - an fAarv ll & AIEM 33 Al en ot A nad 10004
l | Dll La Cl\.al U, anl . O 11Ul LI T 1 I Ul ouvU CUINIT ™ 1 == 70
- Mpis&tauae prepQg_&d in aggeydanceyyd th Exgnple 6. Jhe 9.52
wironabi npl
1 bt Moisture 87.92 125 0.50 0.55 13.24 9.42
86.86 094 0.52 0.59 15.89 12.56
15K-i Glycerin
0.2% 71.10 1.85 0.68 0.59 28.07 24.80
15K-ii
oW | Myristic acid 78.00 0.50 1.27 0.63 19.09 16.08
0.1%
1oK-1H Moisture 78.81 250 0.67 0.59 22.93 19.11
73.45 1.22 0.73 0.58 26.08 22.75

* meglumine 0.5% mixture

Example 15L: Dronabinol Solution in Sesame Qil Sourced from Dipasa with

[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 2006106309 ons Wi thin the capsul es were initi al PgT/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 results 5ableg3hi ity testing of

Exanrp! e—150 Hi—at—25 0C are-set—forthi nTT:JhI e
Me@@8nehisl ow. T@,gtle,gc 239[ 9499] | Thegesul t s, fic stabi- e mpuiics
t%8&€ i ng of | Exgnplle 15§ - | - bii at 40,C afe s} fo‘rt Voo

In Tabl'e 240 bel ow. Table 240 10500 The results ot

1SL-8dly ceriirt Y te%MbgTabl . agpl e 15(943Tab|é Iﬂlzi‘li at 55 98

Ofe set forth in bel oW Exampl'e

5 pMyiignapi Sol ut i | n Ses al rced f )
Zero agid 0.1% .+ [lgd) 00-f hann??z ne nng‘tﬁeli' ff nrn?'?\%l Dear nggq: c

no
VAL A VoI TOTT T TOT &t O —aTrior L= (I B B T B~ i o Do gT—&o 4

ﬂ-ﬂ M°d§‘['0501] IPRO0Ex anpl €0316P-i -04ifi , dr @4&bi nol 3.61

for MUl at | ONS 10&608_pr epaned | N_agnor dancesmi t N EXaep] €

I5MT -1 respectively. The dronabi nol fornul ations

et @ycedren Usedy kg fill ggpber gl @gs| vial g5,The 5, 1.44

2 mul atiohs within the vials were |n|t|a y tested,

i M ;gilgﬁfﬁyrfsg%ted abo.259 0C f owns B and @Gsinont hsps40 OC fes (1, 1.66

2 o orment-hs—and—at—b5—06Cter—1—and—2weeks
}016/‘" ok 94.65 0.53 0.55 0.52 7.88 427
99.80 0.05 0.49 051 4.86 123

15L-1 Glycerin

by 96.65 0.07 0.50 0.51 6.65 2.97
15L-ii Myristic
6M | acia 0.19 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

testing of Exanple 15P - i
forth in Table 243 bel ow. Tabl e 243

at 25 0C are set forth in Table 242
whedoome3iabl e 242 [0503] The results of stabiliPgr/US2005/044375
at 40 0OC are set

[0504] The results

of stability testing of Exampleg3lsp - i - iii at 55 oC
are—set—fotrth—in—fable—244—belowTable 244 Examétglmmrities
M%IB'Q}‘ell?'ronablﬂ)thy Ol uE®N iin Sesanme| Ghk.riei ijreed—trom Increase
Ct%8a wit h|Monpet hanokani ne argl Differgnt Degragants .o
Added [0505] Tn Exanple I56Q-1 - 111, dronabinol
{301 fiytedit i ons WeHe| Prepaysd in a rdance wiith Exg e
OBEN- | -iii )| respeptively |The dronpabinol “fgrmul afi ons
7 W% yf‘ﬁ’én Usemobo| fi |l @ntler gl ags| vial p52The 365
oo @ﬁist@g. efts—w-th-A—the—viats—were—ni-H-alhy-tested
to n tested alf95| 0C f K53 and 64hpnt hs;0-8Q OC f 86! {1,
2, 3 and 6[norbhs] and ax0935 OC ber| 1 and.52 [weeks 3.63
[0506] The results of stability testing of Exanple 15Q
LLiiGlycetip j  at 25 ,9§Care sgk |f ort hgkn| Tabl g 345 6.00 232
St ow Tabl e 245 [D507] The results|of stabillity
M f&%%%ifyﬁséwof AthExlaﬁpﬂ e 15Q018 |- iiioat| 40 0@ang set Besfh 223
15L|-mmis’t{1rF ZZ40 " 0ET OW. Tabl € 440
100" 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
igl(;;/:&‘M"‘St“re 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
SM | 2id0.1% 96.53 0.12 0.92 0.59 8.42 4.77
oot Moisture 72.19 1.61 1.55 0.56 24.33 20.72
97.28 0.02 0.68 0.50 8.00 437
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

forth in Table 232 below.
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[0508] The results of stability testing of Exanple 15Q
at 55 O0Care set forth in Table 247

whedoeme3iabl e 247 Exanpl e 15R; Dr onabi nol

Sesane O |

Sol ut POTURIV05/044375

Soureed from Di pasa wi th Mnoet hanol am ne

and Di fferent Degradants Added [0509] In Exanple 15R-i
- iii, dronabi noI formul at T8Me24&re prepared in
—aceordance—wth—Exanpte150-+—it+—respeetd ve!% i n
Meghmamwabsi nol fp%xﬁ}‘ at i wer e Lhen USggr i@ H—H—a?n%??uririzfease
gP&ss vi al e [formpyl atjonso tHin th(,]e vilal sojer g +%
Initially tested, hentested at 25 OC for 3 and ©
I NGIstin 40 OC}S r % and 6 nt hs r%g at 55
0 . :
O2%r 1 and QO r05f8 The results o% abi ity
Iplel Myrigje of Exmm)l e 15Rgu2l - iipadt 25 QGare setsforth
Zero ap‘d‘”"/ﬁ@ e 248 belgw Table 248 [ 0514 Fhe resul-ts—of
NPT L es0nig of EXARpl e 15WR| - i 058 40 0Blafr e
set forth [n ibailje 249 opbel ow. Tabiig 249 [03512] Thees |
results of stability testing of Exanple 15R - i - 111
1att-1 @Fe@C af e sgels forthgign| Tabl ey 2590 bel g, Tabl e 250 273
H2513]1 As see froamthe results abgve the protective
élfg Xg”t‘““bf he obgssies nmeglai ne amsk [nonoetoanol ani ner was — 2.09
1w acid 0. ha PUPRER A P R S PR PN PR
0,30 U J lIIC auul T O Ul UtTyil ualtit S
fg’oL/‘J‘ SECTPY 0.44 0,46 0.59 8.36 4.75
99.04 0.06 0.44 0.58 5.40 1.77
Lo Glycerin 94.27 0.03 0.56 0.53 8.21 453
15L-ii Myristic
oW | aid .19 96.02 0.03 0.71 0.51 7.08 3.43
o Do Moisture 85.55 0.88 0.65 0.57 14.47 10.86
97.15 0.01 0.49 0.51 6.59 2.96

* meglumine 0.5% mixture

Example 15M: Dronabinol Solution in Sesame QOil Sourced from Arista with

[0489]

Monoethanolamine and Different Degradants Added

In Example 15M-i - iii, dronabinol formulations were prepared in

accordance with Example 15A, using sesame oil sourced from Arista with 0.5%

monoethanolamine added. Formula 15M-i also contained 0.2% glycerin; formula

15M-ii also contained 0.1% myristic acid; and formula 15M-iii also contained

100% moisture prepared in accordance with Example 6. The dronabinol

formulations were then used to fill hard gelatin capsules in accordance with

Example 2. The formulations within the capsules were initially tested, then tested
at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for 1 and

2 weeks.

[0490]

The results of stability testing of Example 15M —i - iii at 25 °C are set
forth in Table 233 below.
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such as gl
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1 REfiHraeat

100%

eln. bgy

D e Kaps

11.01

6.78

6 M

15M-i Glycerin
0.2%

98.64

0.11

1.12

5.78

15M-1i Myristic acid
0.1%

99.25

0.13

1.38

0.54

6.24

15M-iii Moisture
100%

93.82

0.57

1.12

0.54

12.55
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15M-i Glycerin

0.2% 93.90 0.14 0.92 0.54 6.50 2.42
1M 35154“ Myristic acid 94.33 027 1.20 0.53 6.89 2.68

I5M-iii Moisture 91.75 0.81 0.99 0.49 11.23 7.00

100%

15M-i Glycerin

0.2% 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 8.0

15M-i Glycerin

0.2% 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

0.2% 94.67 0.03 2.04 0.50 6.49 2.41
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Lo it 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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Example 15N: Dronabinol Solution in Sesame Qil Sourced from Croda with

[0493]

Monoethanolamine and Different Degradants Added

In Example 15N-i - iii, dronabinol control formulations were prepared

in accordance with Example 15B, using sesame oil sourced from Croda with 0.5%

monoethanolamine added. Formula 15N-i also contained 0.2% glycerin; formula

15N-ii also contained 0.1% myristic acid; and formula 15N-iii also contained

100% moisture prepared in accordance with Example 6. The dronabinol

formulations were then used to fill hard gelatin capsules in accordance with

Example 2. The formulations within the capsules were initially tested, then tested
at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6 months and at 55 °C for 1 and

2 weeks.

[0494]

The results of stability testing of Example 15N —i - iii at 25 °C are set

forth in Table 236 below.
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1. A cannabi noid dosage form conpri sing;
anount of a pharnaceutically acceptabl e cannabi noi d

an effective

waele®pesHed i n a pharmaceutically acceptabl e oi PeES®AS/044375

carrier;

and a hard gelatin capsul e encapsul ating the

m xture of the cannabinoid and the oil based carrier,
sai d dosage form bei ng st abthde 236 r oom t enperature for

at Ieast 0

ne year.

2. The dosage formof claim1,

Moot €N CONTRI NS af] Teast” apout BUY[W W Of TNE Total Impurities
czgr?@ abi’noi f Potecunder@ptaded f OB af|t ebs-BiposSuUr € of t|Nelncrease
formilationh t% stiorade condit¥ons Isel et ed!froth t he +%

roup consjisting of (i) elevated tenperature and
Jéfgh?‘éﬁef”il condb(tdoc ns of 040| C/ 75%.¢0g! at i ve.shlim di ty72(|RH)
VA AN 1 vatnad +t A arlar iy & AL AL+ A A
1 h Vi tlcacmf S, \I I ) crocvat ety TIrpeTiatul ©T CUlITUT TTUrtTsS |Ul
Zero EE (1%]@ J\DIWE‘)@ks; r o8l t enper®ure (293€) for 40
lylealrl\go;s_tuand E @ambi natiph therggfl. 3. The|dosagesflorm
1008 ol aim 1 Lch contains at |leadt about 90% w w adf
THRdegradedcannakhi-noi-d—upon—exposyre—of—the
Oﬂéf ARTAT i oh t e8.3st|or age 08dndi t i ores |sel ectossl| f r om 4.41¢ 2.85
1AW R RIS st of—(T) evated trenperature and
IM . s
obwaini di ty cpndt¥ans of 938 & 7557l at | v hlini d t$7(RH) 2%
1f1ﬂrrﬂ Npispsnt hs; of47i|) el eyag ed tenpgrlat ure  gondi ti ong |of 9.7
9% G forthoweeks;—roomtenperature (25 C} for twd
15N-i Glycerin
02% 98.21 0.11 1.20 0.59 6.31 2.59
6M | }3W-Ai Myristic acid 97.15 0.05 1.49 0.56 6.16 2.14
o5 Moisture 90.25 0.77 0.88 0.55 14.08 10.55
(]

[0495]

forth in Table 237 below.

209

The results of stability testing of Example 15N —i - iii at 40 °C are set




years; and any conbination thereof. 4. The dosage form

of claim1l, wherein said cannabi noid conprises
woelc@aabiinol . 5. The dosage formof claim1l, WhRCEUR2005/044375
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Monoetiiol os.sfr‘/ : ’ .
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lgﬂluMy}ermd |ym Uﬁyllal ed—soybean——oi;—hyth Ugt nmated _
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rireancato- ol veor vl ri1mmAAa~nAannAt A veer |
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| - ] H ] H |
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The dosagelformof claimd4 \/\,hprpl n_sai ill -bhase
lggylrv@?weco Tpr bs®s| sesamss0il . 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 or a NF grade

waeewane3109 | . 8. The dosage formof claim1l, wWhRCEUR2005/044375

said oil-based carrier is selected fromthe group
consi sting of soybean oil, olive oil, cotton seed oil,
peanut oil, sesame oil, cab#We23|, and nixtures of
any of the foregoing. 9. The dosage formof claim1,
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15N-i Glycerin
0.2% 94.40 0.32 1.40 0.59 7.80 4,08
2W éf}j’“ Myristic acid 95.41 0.13 1.53 0.59 7.54 3.52
I5N-iii Moisture 89.05 0.53 0.86 0.64 16.18 12,65
100%

Example 150: Dronabinol Solution in Sesame Oil Sourced from Dipasa with

Monoethanolamine and Different Degradants Added

[0497] 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]  The results of stability testing of Example 150 —i - iii at 25 °C are set
forth in Table 239 below.
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W 00606330 .
cannabi noid i s dronabi nol

degr adat i on.

15. The dosage form of claim 14, which

conprises from about 0.001%to about 10% anti - oxi dant,

unaccept abl e [ evel s of dronabi nol
dosage form selected fromthe group consisting of

degr adant

s in the

16. The dosage form of claim2, wheCBRURIIG37S
and does not contain

greater than 2% delta-8 tefabkydpocannabi nol (D8THC),
greate_r _than 2% cannabi nol (CBI\I) greater than 2%
cannabi-di-ofr(CBDj T —and any—conbinaton—thermeof—=17 Tmpuritics
M"medf“gi amirg ¥t e ftroyof ckabm 1, wdpnch ,O@BQHBS an Tnorcase
&ctive anoent pf owe of nore or pani % bages twp

pronote stability of the cannabi noid agai nst

lﬁl"?/aéi*;‘/e?ymabl e @68f Edatl QN7 |18. TB@S Hosagey ,qr m of 46l ai m
42% \which Lonpris bout 001% w.w tlo _about 5%
Zero ﬁ?d% seagiade, 10090 wei ghto1419. The.szj psage darm of cbaj m
150, 1ii Whlinkd (‘on}%é SES fTrom about 0. 0p7% W W to about 2%
0 - . n Q
vegani ¢ base, by wei ght®°20. Th&*Ypsage $81m of éfh( m
17, wherein said organic base is selected fromthe
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} 38/;”’ Moisture 100.67 0.13 0.60 0.55 6.38 2.47
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0.2%‘ yeerin 97.89 0.15 1.10 0.52 591 1.78
6M | [30-1i Myriticaid 98.49 0.05 1.28 0.52 6.09 210
150-iii Moisture
L0 98.36 0.23 0.80 0.53 7.79 3.88
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the foregoing. 21. The dosage formof claim1l, wherein

said hard gelatin capsule contains fromabout 85%to
W@b@anei00% gel atin and from about 1%t o about PABYS2005/044375
22. The dosage form of claim 14,
wherei n said anti-oxidant conprises lecithin, said

wat er ,

dos

by wei ght.

Q% r om cBipgesudts alptabilBtesieg el Kxampler 5Ot o ifi atAQIS are

| ecigtibrh inPpelsgatio3: The dosage form of claim 22,
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about 0.3%to about 8.25%
formof claim 12, wherein ¥apid2a0ti - oxi dant
L-ascorbic acid-6- palmtate in an anmount from about
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ht .

i s
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Monoetpalnmnmo (2% Nh;%{e&lyn sapgh L- ascqiphi ¢ AChglrhe pat-mtate Sy g ese
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150-iii Moisture 95.61 0.40 0.68 051 6.97 3.06
100%
150-i Glycerin
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150-i Glycerin
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6M (1)?02'” Myristic acid 96.76 0.01 1.68 0.47 5.71 1.72
150-iii Moisture 92.33 0.11 2.00 0.50 12.58 8.67
100%

[0500]

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]

The results of stability testing of Example 15P ~i - iii at 25 °C are set
forth in Table 242 below.
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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,
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¢her modynain r'ag 7{/ st ahl%pk 46. T dosag rm of 681 aim
£P "i“ﬁ"smﬁl ch t heof or mul abkdn conba hs at dseast abe 5.50
0% wHw—of-the—cannabinot-d—n—undegraded—formatter
of the formutation
ffof@lw‘r”ﬁ 98.91 0.05 111 0.52 5.17 1.09
2M | 1Pl Myristicacid 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.

216




to storage conditions selected fromthe group
consisting of (i) elevated tenperature and humdity

nont hs;

for two weeks;
and any conbi nation thereof®
stable formul ati on of a cannabl noi d,

roomt enper

ture}
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enper atu
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for §.wo

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

[0505]

Monoethanolamine and Different Degradants Added

In Example 15Q-i - iii, dronabinol formulations were prepared in

accordance with Example 15N-i -iii, respectively. The dronabinol formulations

were then used to fill amber glass vials. The formulations within the vials were
initially tested, then tested at 25 °C for 3 and 6 months; 40 °C for 1, 2, 3 and 6
months and at 55 °C for 1 and 2 weeks.

[0506]

forth in Table 245 below.
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years;

Wl eaaabiino|

group consisting of a natural
a sem -synthetic source,

source,

and any conbi nation thereof.
formul ati on of claim47, wherein the cannabinoid is

48. Th

e

derived from a source sel ected froPCT/H82005/044375

sour

ce, a sy

nt hetic

of the foregoing. 49. The Tole24%ti on of claim 48,

wherein the oil -based carrier

is sesane oil.

and a m xture of any

50. The

Monoet}far%BniHe!O%Eol oh of cllaim 49, wherein tlhe sesamg Ol I Total Impurities
CQrg ai s ah Paimtci - oxi@dnt sel €BNed |f rfaiHthe | gr oup Increase
cansistingl of *sesam f®* sesaml¢, sasamitin, || ec hin +%

pbi-nationof the foregoing—51. The
ot AiBt i op abo.wl|ai m 49,11 hher ei meotlhe sesane oi |l i=|a
15§-Ti_ivlﬂrl§?tfélch' ade—to twhich—a suff+crent—anount _uf_
Zero | oat i - oxl dant AY |been &dHed to D¥dnote $84bility+Bi
1oGréi Mamabl NQploi|n t heggdpsage fogm 52, (The 3.53
Y®onul atioh of cllaim 47 wherein tlhe the oll-based
r\r\rri or o0 ri laWa¥e. ) ("t‘\l‘Yi "f\l i I‘l I i wnnhi I i o "'ﬂri QI
13 -I Gll CT. \vaw) I’JI T oCJ (@8 SCTIT PO1 I \¥ | LI | PUHIII LILEA Y2 I,.AI.L A\ | I AT
@gj etted frorpede group-lepnsi st@§id of amva&his oi$s7 1.85
sm | I6GT MRERAT sbg_ astor _ (wtdl% HR) cottonsegy (o ]
ot erot ex) [ palthloi | (84t 1isan 4%54): SoPBehn oi 162
}g(%d“l%‘%tﬁlle 407) 90.83. Theoher mul atggn of chasm 52, ywhilch 1030
Hirther—eohprises—an—effective—anmpunt—of—al visecosity
i £ + H (] ) - 1 ey Ial
15OPE I ¢ provirae—a pharmaceutt garty acceptranre
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
al cPeIUS2005/044375

WO L00A®63189 |

cetyl alco

(silicon dioxide);
stearyl

hol ;

al

cohol ;

CGelucire 39/ 01 Gelucire 43/01; dl

cet ost earyl
Gel ucire 33/01,;

yceryl b

ehenat e

(Conpritol 888 ATO); glyceF3llesdli nitostearate
(Pr ecirol AT05); Softisan 100; Softisan 142; Softisan
Monoeth Olarhm %gjtl an 649; and m ktures thereof. 54| Thefotal impurities
figeaTul at'i o Patnecl| ai MBH7; | ur CAEr GorgHTHgI n a Increase
nhar maceutli ca¥ exci pent kel et ed lfrofit hel grotep +%
consisting-of viscosity npdifiers; solubiljzers;
%‘} LB Pin erls: 1an0f act anbst | enul sidoi ers, absprpti cm
2l . 4 4 £ | 4+
Ifllﬁ }ﬁtgémi’ it 111 )(.l urcs U111 €Ul e B IIIC 1 J! Mo at 1T gIT
Zero § %alm 47, 10081 ei n t A bi | - ba&¥c carrpé‘}‘ is a 402
15Q-fiophiki c| | i guthd is sghepted fd'_sngrnthe g5pup 353 |
¥énsi stingl of arachi-s ol castorloil; cottonseed oil;
£ ceﬁw. n) oH-—eHve—oe-—sesanre—oi-—spybean—oit:;
%I (?11‘/ oi | 76.1Al komed 085 and AlGc8red R, 0€apt ex 358, 2.58
15@@;,@@“@5;“ CC and_irabr ar G Laurggliycol EVL Mgiyot
1M - .
084.0: M gl ybol 13 M qlv 829:1ﬁ4c|vo| 820! sof t$¢an 230
1gAH -Mojgiyd nj xt by3e$ ther gef oae formgkati on @fos 14.51
1?9."3: m 48 wher-et—Hhe—ean .abi ro+d-+s—drenrabtrel—nan
%erlrf romabotut—2-5ny—to—about120-—ny— 57— The
0 %rnu ation of34€llai m 4%96 Wher ei n'6t|he uni‘)ﬁ8 dose 586 214
oM | 1ISBEMASHEE S g capsule [M’:\\/I ng a gadating gp I'ts sygfface .,
ogel ected fromthe gr mm cponsisting of an teric
TRy .
lggz%ftl‘? ksl 85.46 0.81 1.14 0.53 20.45 16.92
15Q-i Glycerin
0.2% 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
15Q-iii Mofsture 52.14 1.21 3.06 0.68 45.70 42.17
100%
15Q-i Glycerin
099 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]

forth in Table 247 below.
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The results of stability testing of Example 15Q —i - iii at 55 °C are set




seal coating, or both. 58. The fornulation of claim
47, wherein the unit dose enclosure is selected from

W0 b@e®63op consi sting of a starch capsul e; a ceCT/UBISF/644375
capsul e; a hydrocolloid filnformng conposition
conprising a mxture of iota carrageenan, a bul king
agent and kappa carrageenaﬁ?blﬁ%ﬁa hard gel atin
capsule. 59. The fornul ation of claimb50, wherein the

Monoema&&mn&edjs%se enclosyre is a seal ed hgrd gel atijn capsUmeurities
£ A

of mie@wer or) of CBP t her a8t i dal PYTRG f ective Increase
amount of _an’enc r,cu!(yat edlcanffabinoi d “and & for +%
stapiH-zi-ng—the—cgannabineid—such—that—theformilation

éé&h?g?eﬁré at 116@et| about0.180% w wW.ef| t he ®ammabi noi |i n

i

[

SRiegLRded form after EXiJ psur e of [the formtatTorm—tio

Zero agdookr age rondi P9 8rs sel &t ed froibtlhe qr&f consi $%i ng
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oheom t enper at o€ |(25 CPlfor at 9¥gast onéoyear; ah@d |any 291
1w | 1s@yBRifon T
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pefeof. © Jz? he T prAulati g, of cra o0,

agdéd ej n bilizing the canmabi noi

]@%ijsd ses a hasx |gel atioms capsul @1 [62. The4for muhadsijon  10.53
opsture 100% I P DI ] Y  FE N A I PP A

Ul CT Al 11T O4U, VITCT TT 1T Saru 1iedalitsS 1T Ul StaurTiZTTmy— ol

15Q-i Glycerin

oo 94.40 0.32 1.40 0.59 7.80 4.08
2w | 15Q-ii 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-oxidant. 63. The fornul ation of claim 60, wherein

wa@ aiod/ossaens for stabilizing the cannabi noi d coPEI/USHE5/044375
an effective anount of an organi c base. 64. The
formul ati on of claim®60, wherein said neans for
stabi | izing the cannabi noi RIS i ses an effective
anount of at |east one anti-oxidant together with an

VometE I ECTLYE [amount [0f an or pani c_bage. 65. TN Total Impurities
BOLdT ati onPadesc| ai 1GB60, WhefB¥ n gaild-TH€ans for Increase
t’he canndbinold cnpriises”s st arch® +%
cal e. RR_ The formil atjon of claim65 wherein said
SYEAHE o st adiobil zi ng vive| cannalaEnoi d fong her 413
£ £ 4+ 3 + £ + ] +
ls.ﬁJlliM)!nghPas-a Al ST T ELlT VE .d.ll Uttt — Ul gl I ©adst Jllt:_

Zero ti-oxi dant 1040 | ef f ecPi¥e anodit |of an®8f gani c ¥dse,
lﬁflubmstm 6]7. 10bhe | or mupad | on ofy.gllai m 6Q4; Whereiyy, gaid
1¥%ans for Istabililzing thel cannabinoid conprises a

e RQ. The ¥ or nul-at+en-of ¢l ai-m 6%
1s for08tabiliZ7ag t he @ahnabi naoiid 2.02
aneffective umt al teast_one

3IM g | % . _

ef f ecP?¥p amodif | of an087r jani ¢ base, 200
formubag ) on ofgsellai m 6Qs3 Whereigyssai d 264
{-z-ng—the
PoRet Glycerin 97.61 0.07 1.03 0.56 5.71 1.58

6M éfoRA'ii Myristic acid 98.05 0.03 113 0.53 5.46 147

Rl Moisture 97.15 0.29 0.77 0.56 8.43 4.52

[0511] The results of stability testing of Example 15R —i - iii at 40 °C are set
forth in Table 249 below.
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cannabi noi d conprises a non-ani nal

filmformng conposition for
wenwapeilbat ed dosage forns. 70. The fornul ati onPOf/USI0a5/0A4375
69, wherein said neans for stabilizing the cannabinoid

further conprises an effective anmount of at

anti-oxi dant, an effectivelgoh

use

based hydrocolloid

in the manufacture of

| east one

of an organi c base,

or both. 71. The fornulation of claim®69, wherein said
Qyp %LIOId fiTrirform ng|conpositji on conprt i SesSrofl Impurities
Monoeth 0.5%
oK UT € of | Potnay dar refeenan, CBNbul|kiPifTRGent and kdppaorease
carragppna %2 _1The % ormul at on aof cl’aim 60, %herdin %
j abizing-the cannabinoid conprises |
é i er containinpan effeoupye anount of
. G re—antioxidant 73— The—fornut ror—of
0 Joskaim 72, wWhé?Hn sai d %tans f 524t abili é‘? g t he’??
16Riin@biunoi d figdpher coppklses agpugencapsylsati on 5
8% mosed of one dr nore materials which dolnot readt
wi-t-h—t-he—eannrabire-d—er—alow substantial—perreation
158-1 G'l)yzcerin . .
0dh, oxyge and%Mﬁlch ef 0é¢ti vel y0.8egal s t Be3 cannabi-4iqi d 229
TER-QR RSt The _formutat § of Cig% 60,
1M JE .
ovdher ei n sald %ﬁﬁrablnopag s dr otAhi nol ., %ahd wher&i% 251
lélﬁué\#owtum yeassiodf stopage at r@@m tenpesature tHp 451
1808 0°agﬂ form-econtatns—{i)—hoet—tessthan—90%-ef—the
llsRl_i & é-éllin drofabtrgt—conten i )——ot—greater—tthan
oakhout 2% canninol ; (i0lP "not gr'eat er t'H&p about?32% 110
oM éﬁgmmamkawo . §do)| Not greater thgn about, . s 16 147
15R-1ii Moisture 95.45 0.42 113 0.42 9.52 5.61
100%
v Glycerin 97.03 0.07 1.57 0.52 6.81 2.68
3M | LRl Myristic acd 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%
AR -1 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
W b@eoedimabi noi d i s dronabi nol .

cl ai m 60, where the dosage form contai ns dronabi nol

“the active ingredient,
ingredients at a |evel

sel Eabl

the dosage form contai ni ng
romthe follow ng

76. The f or nul PET/OMN00$/044375

as

during its clainmed shelf-life: (i) not less than 90%
Monoeth g)mgeh)esool nit1al drfonabi nol | content; (11) nof Qgr @ak@mpurities
a;k A aBout P@ofecannaldiBiol ; | (i EBY not RfrB#I er t han aboulncrease
2% del t ak 8- TAIC.  (liv) *hot greater tlhan Yabout 0. %% +%
exo-THC. —and any conbination-of the foregojng—77—TFhe
gi; FERE § on o60.00l|ai m 76.17 Wher eia#8tlhe canaabi noi dt.i3s
e not—n_anjanount _—fromabout—2-5n o —about 26
zero | a8, A roof®%Bnper at He| st abl%¥2qannabl 270 d
lﬁlbiiirrul atj on ggygarli si Nggqs seal edygard gelati n capsgylie
Mot %—ng—a—t—hetapeute cally effedtive anount of a
nha it 1 Al l Vg AnnAant Al A AN~ 1 A AN
IER-IL‘G'I T oaUri uubcpl AT A3 buIIIIuLI IIUI \¥ | I II ull.
1 %Cerm d car?608r. 79. 0The formi7ati on 688 cl ai m 58, 1.83
_gitrfsp[ggstg he T abi nmﬁ [ 5 drongpiinot derjyved T a
1w . .
swous ce sel ect 8d flrom ¢ éé rouprb(éag nsi sti 4of a nsg r al 183
1giiir ce, @ synédwat|i c sogpce, a sewi|- synt Iaegt C sowxe, 3.03
Moistpre [00%; Loy u?/e of afry—ef—the—forego ..Z 80| Fhe— :
ISRde}lWeﬁhl. o of—ctrarnm79—wherern—trhe—or-t—=based—carriet
ob& sesane oil24%1. The 98B} nul athén of ¢4 m 80, 725 3.12
2W 1o kekin [t he S&SAMe ol I Ogé;mt al ns; @ antl 29K dant 6.74 275
acid 0.1% : : i : ’
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 myr

istic 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

wa b@ederiegoi ng. 82. The forrmnul 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&sEreRsehe, met hanol ani ne, negl uni ne, and any
conbi nati on_of the foregoing. 83. The fornul ati on of
cl ansteong ey Jamegs KﬁeP'{ggﬁﬁEgi Ruiggnigetion Biasifreslatiagapsule
doe shels en¢ nefdichoninatieeptadahibity] &Vdmen. dhadrasab B nti1-365,
degi®ants in the dosage form sel ected fromthe group
consi sting of greater than 2% delta-8
t et Bawdﬁgd%iﬁ hetsieHwig odMHQnd wpiegeletineképsaln2bt Die Kapsel.
candaigere! W{sgBshhaftiehs detings GrabiH 2Bdityesn RatisigdWoHofeCBH) 58-82,
and 1283y conbi nati on thereof, when the dosage formis
stored at roomtenperature for two years. 84. The
f or BatkatromrSterfberd $VIrmmd DpkentA. ¢iihe phigtechamisalf datatyn ey Arts-
1. 5 gtoneloutellGln/dgidniaBichAke/whblyace®ibgpitytocBEmdH [iPata version
f or iy a9949n of claim 79, wherein the dronabinol is in
a formselected fromthe group consisting of its free
f or Braddeybitris JaFoodsinustriad, natracdutichl, aad plifmbeXticansksar
M Xbdsame @énedinyesolircdshi: TRnEORI N, CRBs ol Fdvalkdsi Editbrd Ualick
dosaged Whipkepfa, a002annabi 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
waolowagesthor m sel ected froma hard gel ati n capsSEPCEUSH05/044375

cel lulosic capsule, a starch capsule, and a non-ani na

based hydrocoll il for 03|t|on

st afit P nﬁp‘ﬂ%%ﬁgég%yﬁ 9@ F%h gpﬁ“%ﬁﬂWT
oi | -%ﬂé@@e Uty s feél Wd&ugﬁz@a%%and
t hePredusiabihidi Npvemger 4 %tablllzed cannabi noi d dosage
formprepared by utilizing liquid filled hard gelatin
technol ogy to obtain a dosage formin which the

can jnol [ 0

P o B B S R RGO o
doskeyebyfiagomoraed 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
W@ 2006/063109 nt 0 a unit dosage form suitabl e for PCHIUS2005/044375
adm nistration, said unit dosage formconsisting of a
mat.er. I§; S rom a hard gelatin capsule, a
celtotroste—tapstte, ~a starch capsule, and a non-ani nal
based hydrocolloid filmform ng conposition. 9 1. A
1. metAcmnftonoid tesbgd formegmprisigs age f or m cont ai ning a
canna | [ redi
AR S 28 et B A0 0REE e aeplyB R G
arrmhmrtnaoéutnbddef acaemmﬂn vibbaded carder| anglui d fi | I ed hard
ti 92. The thod of .claim91,. wher,ei
95 ot e 2pie pfonsili el By on e B aBuig R e el
C arbabedrcatiler, Ghid idogigel ttem baing is@ablelat @ tempanrafoeattlénst one
stablllty of the cannabi noid selected fromthe group
con$f'sting of an effective amount of one or nore
anti - oxi dants, one or nore organic bases and

conbi nati ons thereof 93. The neEhod cLa 9
2. wheheidasage ore;qt claia d whigh ¢qniains at lqaghabpei8Q% way of ghe

methfthbineld if hﬁ@r%rhddd%mﬁaﬁé@ Sa@8urk OF MeGorithRitidh ROstérage
cannabi noid as the active pharmaceutijcal ingredient,

corperditpnsgelesiedisam the graep consiFtes &) elevaed Fmperpneg ande

amﬂﬁd@fcohénﬁomﬁa@bmmelaﬁbe%uﬁh@iwmtf&ﬂ Eabieds; (if)
acceptab e ol | -based carrier contai'ning an effective
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h?)grﬂr)lgtﬁwg VRS £l And Bsnidibn Qekdant 1s selected from

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
and any conbi nation of the foregoing. 96. The net hod

w@poosloedin® 94, further conprising addi ng an ef f BCT/USH05/044375

10.

11.

12.

13.

anount of one or nore organic bases to said oil-based

carrier. 97. The fornul on of claim ereln t he

or EHHie’! H&@é@%&%@%@f@@“#%w%e .lm?geateoﬁ Pyl tHEnQigate;
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OIHng@§§ﬁe§%£&hﬁﬁuﬁgﬁk§??lng an anmount of one or nore

organirc bases that Is effective to stabilize the
cannabi noid. 99. A nethod for preparing a stabilized

dosﬂ%edog % !f%rﬁf&}tc%ﬂu”&h& 7304 %ﬂ'ﬂagéddcagiser E(KH‘? r?s‘é; ée\ola“?ne oil.
ica t X11g 8
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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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that contains a desired therapeutically effective
anount of sai d cannabi noid; andsealing the hard

w@edoavenocapsul e. 100. The nethod of cl ai m 99, PETIUS1965/044375

conprising addi ng an effective anount of one or nore
stabilizers into the mxture prior _to filling_ the hard

4.ge| &hq dosasgdain of claifel, ¥hichicpptap an phicsHt 3R} 1E feone or more

st alid. bddankfto h%&@@mhy Beind cagRbRsH Haak AdRLEARIOVEr
the claimed shelf |life of the stabilized dosage form
101degrafpiéonret hod of claim 99, further conprising
subjecting the stabilized fopnulation to stability
testing selected fromthe group consisting of: (i)

15.el eVha dodagedpmreoidlaimel 4awhich gomphiisey fromradputiOdid Yagp ahqut 10%

16
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18.

19.

20.

21.

22.

C 7% [ idity (RH for 6 nmonths; (ii)
e|e§§$%%&@2#ﬁgﬁgﬁg}e condi ti ons of 550C for two weeks;
roomtenperature (25 C) for two years; and any

tion thereof e net.hod

comhj n .~ 102, . T of, claim 101
fu p"?hee(fos%%gﬁrrrrla %tf cﬁeélma% &/%%rgem tne C abl{l?l(\i/ IS dronaﬁlrrllgf %r% dgﬁse not

an eftrec € ano
or comian siaaddptabideweld aftdnhbiaoindegtadares fanheodosige fHinh baldvged

the_hard gel atin capsul e he_ st abi li.zers. promt.i ng

¢ hetr s e asps ERER dsien in o s B B o1
OV e(DITINE ) CdradteraBarb kdnnhbihél (CBN) 'geférakiinl2g eandieRiage
form_103.. The t hod of éJain1100, wherein the at

| ea&tBRYInandany spmpipationithereddt ected from the group

consi sting of an anti-oxidant, an organic base, and

m xtures thereof. 104. The nethod of claim 99, wherein
t he Thexdosagsifamt ef glaimdl, HhighicArins ay pifeggye amount of one or more

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

wo bwsdenege form contains (i) not |ess than 90ReDIS1008044375

23

24

25

26

27.

28.

29.

30.

initial dronabinol content; (ii) not greater than

about 2% cannabjnal ;. (iji). not greater than about 2%
Can iR o PSS bk gRio F R Bgka b 35 amoun
del fram 8bdud0;39a1chbomt)s. 28Ry, bgvekinpat i on of the foregoing.

105. A nethod for preparing a stabilized dosage form
contai ning a cannabi noid as the active pharnmaceuti cal

I ngTRA R fom®BPEhifl 120w rSinRGidans dkidhht QL Aécofbic acid-6-
cannabinoird with an ol |-based carrier to obtain a

f | obvdiBitate i aoamaamt o abrsty 0QO1 Tago abayt bt st yeight. t he

m xture containing a desired therapeutically effective

amount of said cannabinoid within a non-glycerin based
conpessdospgsriomnpbaiain 24f whereingriddoaseonistagidr Gapalmithtie dhindo

N0t o £ W AbD.EAI0RANID! b0ty QlibAw substant i al

perneation of oxygen an ich ectively seals the
cannabi noid from noi sture. 106. A stabilized ora

d f bj ising. f 0. 05
o T L PR Ak FOARLLSIA ARG,
t hegroumamesisting ofdutyd hydiexgh atiseie (BHA), bhig] Iselsauybtobiche (BHT),

bei ng fro aou.lg%.t about Z%b .\wei ght .

encls A T visad RATorl S Sespeth sesamolin, aipha
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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107. The stabilized oral dosage form of claim 105,

wherein the stabilized dosage formcontains at | east
W@bwan6B0% W w of undegraded dronabi nol upon eREDES005/044375

of the formulation to storage conditions selected from
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organi ¢ base is sel ected

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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fromthe group consisting of ethanol am ne,
nmet hanol am ne, negl um ne, and any conbi nati on of the

w0 o0vepeilny. 114. The stabilized oral dosage for@m/v82005/044375
claim 106, further conprising one or nore additional

- therapeutically_ active agents. 115. The stabiljzed .

A1r of IARSARFIOTBH AR & MO ScSARpLIS E RSO b Ihigh 2
IS §urfdem afRUAtGe atPb:A84R Had Be@ihddRe tfromBieGRbHItS bithe Of
a natural source, a synthetic source, a sem -synthetic
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The dosage form of claim 106, wherein the dronabinol
isin a formselected fromthe group consisting of its
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dosmfyeurt of aayodf tied fategoidg, wherein the oil -based carrier
is lecithin. 120. The dosage form of claim47, further
conprising an effective anount of a

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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stabilizer to pronote the stability of the cannabinoid
in the fornmulation, the stabilizer being selected from

WO b@e®6310p consi sting of one or nore anti - oxi dBEL/ES20051@44375

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.
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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.

240



WO 2006/063109 PCT/US2005/044375

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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