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SUSTAINED RELEASE ORAL PHARMACEUTICAL COMPOSITIONS OF
TOFACITINIB

Field of the Invention

The present fnvention relates to sustained release oral pharmaceutical compositions
of tofacitinib comprising tofacitinib, a release controlling polymer, and pharmaceutically
acceptable excipients, wherein the sustained release oral pharmaceutical compositions
further comprise an outer modified release coating that includes a modified release

polymer. The invention also relates to a process for the preparation of the compositions.

Backeround of the Inveniion

Tofacitinib citrate is a Janus kinase inhibitor, which is chemically designated as
(3R 4R )-4-methyl-3-(methyl-7TH-pyrrolo]2,3-d]pyrimidin-4-vlamino}-B-oxo-1-

pipetidinepropanenitrile, 2-hydroxy-1,2,3-propanetricarboxylate (1:1).

Processes for the preparation of tofacitinib are disclosed in U.S. Patent Nos.
RE41,783 and 7,301,023, A process for the preparation of tofacitinib citrate is disclosed
in U.5, Patent No. 6,965,027,

U.S. Publication No. 2013/0344149 discloses oral dosage forms comprising

tofacitinib suitable for modified release.

Oral sustained release formulations of tofacitinib are also disclosed in U.S.
Publication No. 2014/0271842. This application discloses once-daily oral formmlations of
tofacitinib with a shorter duration of release. The claimed pharmaceutical dosage forms of

tofacitinib disclosed therein release more than 75% of the drug in 5 hours.

The present invention discloses alternate sustained release pharmaceutical

compositions of tofacitinib.

Summary of the Invention

The present invention relates to sustained release oral pharmaceutical compositions
of tofacitinib comprising tofacitinib, a release controlling pelymer, and pharmaceutically
acceptable excipients, wherein the sustained release oral pharmaceutical compositions
further comprise an outer modified release coating that includes a modified release

polymer. The invention also relates to a process for the preparation of the compositions.
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Detailed Description of the Invention

A first aspect of the present invention provides a sustained release oral
pharmaceutical coruposition of tofacitinib comprising tofacitinib, a release controlling
polymer, and pharmaceutically acceptable excipients, wherein the sustained release oral

pharmaceutical composition further comprises an outer modified release coating,

According to a first embodiment of the above aspect, the coruposition comprises a
core comprising tofacitinib, optionally a first coating over the core, and an outer modified

release coating either over the core or over the first coating.

According to a first embodiment of the above aspect, the first coating comprises
from about 5% by weight to about 20% by weight of the core weight, and the outer
coaling comprises from about 1% by weight to about 15% by weight either of the core

weight or weight of the coated core coated with the first coating.

According to a second embodiment of the above aspect, the composition further

comprises an acidifying agent or a surfactant or combinations thereof.

According to a third embodiment of the above aspect, the composition has an in-
vitro release profile such that the pharmaceutical composition releases not more than 30%
of the tofacitinib in 1 hour, not less than 35% and not more than 75% of tofacitinib in 2.5

hours and not Iess than 75% of tofacitinib in 5 hours.

According to a fourth embodiment of the above aspect, the composition has a

release profile such that it releases less than 35% of the tofacitinib in 2.5 houss.

According to a fifth embodiment of the above aspect, the composition has a release

profile such that it releases less than 75% of the tofacitinib in 5 hours.

According to a sixth embodiment of the above aspect, the composition comprises
tofacitinib having a particle size distribution Deg value of about 30 pm or less, Dsg value of
about 20 pm or less, and Dy value of about 5 um or less,

According to a seventh embodiment of the above aspect, the composition
comprises tofacitinib having a particle size distribution Deg value of about 25 pm or less,

Dsg value of about 15 pm or less, and Djgvalue between about 0.1 ym and 5 um.
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According to an eighth embodiment of above aspect, the sustained release oral
pharmaceutical composition is an osmotic tablet, wherein the osmotic tablet is in the form

of a single core osmotic tablet or a bilayer osmotic tablet.

According to a first embodiment of the eighth embodiment above, the single core

osmotic tablet comprises:

)] a core comprising tofacitinib, a diluent, a binder, optionally an acidifying
agent, optionally a surfactant, and other pharmaccutically acceptable

excipients;

(11} a first coating over the core, wherein the first coating comprises a release

controlling polymer and a coating additive; and

(111}  an outer modified release coating over the first coating, wherein the outer
modified release coating comprises a modified release polymer and a

coating additive.

According to a second embodiment of the eighth embodiment, the bilayer osmotic

tablet comprises:
(1) a Core comprising

a. adrug layer comprising tofacitinib, a diluent, a rclease controlling
polymer, optionally an acidifying agent, optionally a surfactant,
optionally an osmogen, and other pharmaceutically acceptable
excipients; and

b. a push layer comprising a diluent, a release conitrolling polymer, and an
oSmogen;

(i1} a first coating over the core, wherein the first coating comprises a release
controlling polymer and a coating additive; and
(i1t} an outer moditied release coating over the first coating, wherein the outer

modified release coating comprises a modified release polymer and a

coating additive.

According to a ninth embodiment of above aspect, the sustained release oral

pharmaceutical composition is a sustained release matrix tablet.
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According to a first embodiment of the ninth embodiment, the sustained release

matrix tablet comprises:

(1)

(i)

a core comprising tofacitinib, a dituent, a release controlling polymer,
optionally an acidifying agent, optionaily a surfactant, and other

pharmaceutically acceptable excipients; and

an outer modified release coating, wherein the outer modified release

coating comprises a modified release polymer and a coating additive.

According to a second embodiment of the ninth embodiment, the sustained release

matrix tablet comprises;

(i)

(i1}

(iii)

a core comprising tofacitinib, a diluent, a release controlling polymer,
optionally an acidifying agent, optionally a surfactant, and other
pharmaceutically acceptable excipients;

a first coating over the core, wherein the first coating comprises a release
controlling polymer, a binder, and a coating additive; and

an outer modified release coating over the first coating, wherein the outer
modificd release coating comprises a modified release polymer and a

coating additive,

According to a tenth embodiment of the above aspect, the sustained release oral

pharmaccutical composition is a sustained release reservoir tablet.

According to a first embodiment of the tenth embodiment, the sustained release

reservoir tablet comprises:

(i)

(i)

a core comprising tofacitinib, a diluent, a binder, optionally an acidifying
agent, optionally a surfactant, and other pharmaceutically acceptable
excipients; and

an outer coating over the core, wherein the outer coating comprises a
release controlling polymer, optionally a modified release polymer, and a

coating additive.

The term “pharmaceutical composttion,” as used herein, may include tablets,

capsules, granules, and the like.
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The term “tofacitinib,” as used herein, refers to tofacitinib free base or
pharmaccutically acceptable salts, in particular pharmaccutically acceptable acid addition
salts, e.g., citrate, hydrochloride, hydrobromide, hydrotodide, nitrate, sulfate, bisulfate,
phosphate, acetate, lactate, tartarate, succinate, malate, maleate, oxalate, fumarate,
gluconate, saccharate, benzoate, methansulfonate, ethanesulfonate, benzenesalfonate, and

the like. The preferred pharmaceutically acceptable salt is citrate salt.

The compositions of the present invention comprise an outer modified release
coating. The modified release coating may comprise a modified release polymer. The
modified release polymer may be a pH dependent polymer, such as those marketed under
the brand name Eudragit®, or a copolymer of dimethylaminoethy! methacrylate, butyl
methacrylate, and methyl methacrylate, such as those marketed under the brand names
Eudragit™ E PO, Budragit™ E 100, and Eudragit® E 12.5; a copolymer of methacrylic acid
or methacrylic acid esters e.g., copolymer based on methacrylic acid and ethyl acrylate
(Budragit® L 100-55), copolymers based on methacrylic acid and methyl methacrylate

Eudra 7;it® S 100). Preferably, Eudra@;it(@ E PO and Eudragit® L 100-55 are used.
2’:‘ » £ f

The term “release controlling polymer,” as used herein, refers to polymers which
control the release of a drug. Such polymers may be present in the core of a tablet which
helps in releasing the drmg by matrix erosion or in the coating over a core which helps in

releasing the drug by osmotic pressure, or by diffusion of the drug through coating.
These polymers may be:
(1) water swellable or water soluble or erodible polymers; or
(i1  water insoluble or non-erodible polymers.

In a matrix core, water swellable or water soluble or erodible polymers are cither
swellable or dissolvable or erodible in pure water or requiring the presence of an acid or
base to ionize the polymeric mairix sufficiently to cause erosion or dissolution, When
contacted with an aqueous environment, the polymer imbibes water and forms an aqueous-
swollen gel or matrix that entraps tofacitinib. The agqueous swollen matrix gradually
erodes, swells, disintegrates, disperses, or dissolves in the environment of use, thereby

controlling the release of tofacitinib.
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The water swellable or water soluble or erodible polymers include polyethylene
oxide, in particular polyethylenc oxide water soluble resins (Polyox™ WSR Coagulant and
Polyox™ WSR-303); glyceryl fatty acid esters, e.g., glyceryl behenate, glyceryl
monostearate, glycerol distearate, glycerol monooleate, acetylated monoglycerides,
tristearin, tripalmitin, cetyl esters wax, glyceryl palmitostearate, and glyceryl behenate;
hydrogenated castor oil; cellnlose derivatives, e.g., hydroxyethyl celinlose, hydroxypropyl
cellulose, hydroxypropyl methyleellulose, ethylhydroxy ethyleellalose, methylethyl
cellulose, carboxymethyl cellulose, and carboxymethyl ethylcellulose; pullulan; pelyvinyl
pyrrolidone; polyvinyl alcohol; and polyvinyl acetate. Preferably, the water swellable or
water soluble or erodible polymers include polyethylene oxide water soluble resins,
glyceryl behenate, hydroxyethyl cellulose, hydroxypropyl methylcellulose, and polyvinyl

pyrrolidone.

Water insoluble or non-erodible polymers control the drag release by osmotic
pressure or by diffusion. Suitable water insoluble or non-erodible polymers inclade
copolymers of methacrylic acid or methacrylic acid esters; polyvinyl chloride;
polyethylene; cellulose and cellulose derivatives, e.g., ethyleellulose, cellulose acelate,
cellulose acetate phthalate ({CAP), hydroxypropyl methylcellulose acetate succinate
{(HPMCASR), hydroxypropyl methylcellulose phthalate (HPMCP), and cclinlose acetate
succinate {CAS); polyvinyl polymers, e.g., polyvinyl alcohol phthalate, polyvinyl acetate
phthalate, and polyvinyl butyl phthalate; polyvinyl acetate or polyvinyl acetate
copolymers; crosslinked polyvinylpyrrolidone (also known as crospovidone); and fatty
compounds, e.g., carnanba wax, microcrystalline wax, and triglycerides; and mixtures of

one or more of these polymers.

The term “particle size distribution™ as used herein is defined by one or more of

Dy value, Dsyvalue, or Dy value.

Dy value is defined as the particle diameter at which 90% of the particles have a
diameter less than the diameter which corresponds to that Dggvalue. The Dgg value of
tofacitinib particles in the present invention is about 30 pm or less, in particular about 25

um or less, in particular between about 15 pm and 25 pm.
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Dso value, also known as median particle size, is defined as the particle diameter at
which 50% of the particles have a diameter less than the diameter which corresponds to
that D5y value. The Dsg value of tofacitinib particles in the present invention is about 20

um or less, in particular about 10 pm or less, in particular between about 1 pm and 10 pm.

Dy value is defined as the particle diameter at which 10% of the particles have a
diameter less than the diameter which corresponds to that By value. The Dyg value of
tofacitinib particles in the present invention is about 5 pm or less, in particular between

about 0.1 g and 5 pm.

The term “pharmaceutically acceptable excipients,” as used herein, includes any
physiologically inert additives that are routinely used in pharmaceutical dosage forms.
Pharmaceutically acceptable excipients are selected from the group comprising diluents,

binders, osmogens, acidifying agents, surfactants, disintegrants, lubricants, and glidants.

Suitable diluents are selected from the group comprising lactose, e.g., directly
compressible lactose (Pharmatose™ DCL11), lactose monohydrate, lactose anhydrous, and
spray dried lactose; microcrystalline cellulose, e.g., microcrystalling PH 112,
microcrystalline PH 101, and microcrystalline PH 102; sugar alcohols, e.g., sorbitol,
erythritol, xylitol, and mannitol; sugars, e.g., sucrose, Di-Pac™ (a dircetly compressible,
co-crystallized sugar consisting of 97% sucrose and 3% maltodexirin}, and starch, e.g.,
pregelatinized starch. Preferably, the diluents are directly compressible lactose (preferably
Pharmatose™ DCL1 1), microcrystalline cellulose, sorbitol, pregelatinized starch, and
combinations thereof. Water soluble diluents, e.g., directly compressible lactose and

sorbitol, may also act as an osmotic agent.

Suitable binders are selected from the group comprising povidone, in particular
PVP K30; copovidone; celluloses, e.g., hydroxypropyl methylecliulose, in particular,
HPMC E-5; hydroxy ethylceltulose, hydroxypropyl cellulose, methylcellulose, and
cthylceHulose; starch, e.g., pregelatinized starch and low density starch; microcrystalline
cellulose; lactose; xanthan gum; gum acacia; sodium alginate; propylene glycol; polyvinyl
alcohol; corn syrup; methacrylates; carboxyvinyl polymers, e.g., carbomers; and

combinations thereof,
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The term “osmogens” as used herein, are water-soluble compounds capable of
imbibing water and thereby establishing an osmotic pressure gradient across the barrier of
the surrounding coating. Suitable osmogeuns are selected from the group comprising salts,
e.g., sodium chloride, magnesium chloride, calcium chloride, potassium chloride,
magnesivm sulfate, potassium sulfate, sodium carbonate, and sodium sulfate; organic
acids, e.g., ascorbic acid, benzoic acid, fumaric acid, and citric acid; and sugars, e.g.,

mannitol, sucrose, sorbitol, xylitol, lactose, dextrose, and trehalose.

The term “acidifying agents,” as used herein, are acidic substances which help in
solubilizing the drug by creating an acidic microenvironment, Suitable acidifying agents
are organic acids selected from the group comprising citric acid, fumaric acid, tartaric
acid, succinic acid, malic acid, glutamic acid, and aspartic acid hydrates and acid salts
thereof. Preferably, suitable acids are citric acid, fumaric acid, tartaric acid, and succinic

acid. The acids may be used alone or in combinations thereof.

Suitable surfactants are selected from the group comprising polyoxyethylene
sorbitan monooleate ('I’ween® 80}, sodium lauryl sulphate, sorbitan monolaurate, sorbitan
trioleate, polyoxyethyvlene sorbital, sorbitan tristearate, polyoxycthylene sorbital
hexastearate, ethylene glycol fatty acid esters, propylene glycol fatty acid esters, propylene
glycol monostearate, glycerol monostearate, and sorbitan monooleate. Preferably, suitable
surfactants are polyoxyethylene sorbitan monooleate (Tw sen” 80) and sodium lauryl

suiphate.

Suitable disintegrants are selected from the group comprising croscarmellose
sodium, hydroxypropyl cellulose (L-HPC), crospovidone, carboxymethyl cellulose
sodium, carboxymethyl cellulose calcium, sodmm starch glycolate, gums, alginic acid or
alginates, pregelatinized starch, corn starch, modified starch, carboxymethyl starch,
polyacrylates, and combinations thereof.

Suitable glidants are selected from the group comprising magncesiur stearate,
stearic acid, calcium sicarate, colloidal silicon dioxide, starch, tale, and combinations
thereof.

Suitable lubricants arc selected from the group comprising magnesium stearate,

tale, and silica,
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The term “osmotic tablet,” as used herein, includes an osmotic release oral system
in the form of a tablet as known in the art, The osmotic tablet comprises a semipermeable
membrane which may optionally comprise one or more laser drilled openings. The tablets
can also be drilled manually, The term “semipermeable,” as used herein, includes a
membrane through which water readily diffuses through the means of a membrane, but
solutes dissolved in water typically cannot readily diffuse through the membrane. As the
tablet passes through the body, the osmotic pressure of water entering the tablet pushes the

drug through the opening(s) in the semipermeable membrane.

The term “single core osmotic tablet,” as used herein, includes an osmotic delivery
system as known in the art. The single core osmotic tablets comprise a compressed core
containing an osmotically effective composition surrounded by a semipermeable

membrane,

The term “bilayer osmotic tablet,” as used herein, includes an osmotic delivery
system in the form of a tablet comprising two adjacent layers, (1} a drug layer comprising
the drag and a water soluble polymer, and (i) a push layer or water swelling layer which
compriscs water swellable polymers and/or osmogens. The push layer does not contain
the drug. The bilayer tablet is surrounded by a semipermeable membrane which

comprises one or more laser drilled openings.

The term “sustained release matrix tablet,” as used herein, refers to a sustained
release tablet which has a matrix system comprising of a release controlling polymer

which sustains tofacitinib release.

The term “sustained release reservoir tablet,” as used herein, refers to a susiained
release tablet comprising a coating of release controlling polymer imposed between a
tofacitinib core and the elution medinm. Drug release results from diffusion of the drug
through the release countrolling Iayer, permeation of the release controlling layer by water

and/or crosion of the coating,

Suitable coating additives are selected from the group comprising pore formers,
surfactants, plasticizers, anti-foaming agents, opacifiers, anti-tacking agents, coloring

agents, coating solvents, and cornbinations thercof.

9
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The term “pore former,” as used herein, may include the materials incorporated in
a pharmaceutical composition, particularly in the coating or in the matrix, for forming a
micro-porous membrane or micro-porous matrix. The micro-porous membrane or Micro-
porous matrix may be formed in sifu by a pore former by its leaching during the operation
of the system. Suitable pore formers are selected from the group comprising water soluble
polymers, e.g., hydroxypropyl methylcellulose (HPMC); hydroxyethyl celiulose (HEC);
hydroxypropyl celhulose (HPC); polyvinyl pyrrolidone; polyvinyl alcohol; polyvinyl
acetate; surfactant, e.g., sorbitan monolaurate, sorbitan trioleate, polyoxyethylene sorbital,
sorbitan tristearate, polyoxyethylene sorbital hexastearate, ethylene glycol faity acid ester,
propylene glycol fatty acid ester, propylene glycol monostearate, glycerol monostearate,
and sorbitan monooleate; alkaline metal salts, e.g., sodium chloride, sodium bromide, and
potassium chloride; alkaline earth metals, e.g., calcium chloride and calcivm nitrate;
carbohydrates, e.g., sucrose, glucose, fructose, mannose, lactose, sorbitol, and mannitol;

and diols and polyols.

Suitable surfactants are selected from the group comprising sorbitan monclaurate,
sorbitan trioleate, polyoxyethylene sorbital, sorbitan tristearate, polyoxyethylene sorbital
hexastearate, ethylene glycol fatty acid ester, propylene glycol fatty acid ester, propylene
glycol monostearate, glycerol monostearate, sorbitan monooleate, and combinations

thereof.

Suitable plasticizers are selected from the group comprising tricthyl citrate, dibutyl
schacate, acetylated triacetin, tributyl citrate, glyceryl tributyrate, monoglyceride, rapeseed
oil, olive oil, sesame oil, acetyl tributyl citrate, acetyl triethyl citrate, glycerin, sorbitol,
dicthyloxalate, diethyl phthalate, diethyl malate, dicthyl fumarate, dibutyl succinate,

diethyl malonate, dioctyl phthalate, and combinations thereof.

A suitable anti-foaming agent is simethicone. Simethicone imparts smoothness to
the coating,

Suttable opacifiers are selected from the group comprising titanium dioxide,
manganese dioxide, iron oxide, silicon dioxide, and combinations thereof.

Suitable anti-tacking agents are selected from the group comprising talc,
magnesium stearate, calcinm stearate, stearic acid, silica, glycervl monostearate, and

combinations thereof.

10
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Suitable coloring agents are selected from the group consisting of FD&C (Federal
Food, Drug and Cosmetic Act) approved coloring agents; natural coloring agents;

pigments, e.g. iron oxide, titanium dioxide, and zinc oxide; and combinations thereof.

Suitable coating solvents used for forming a solution or suspension for coating are
selected from the group comprising water, ethanol, methylene chloride, isopropyl alcohol,

acetone, methanol, and combinations thereof,

The “in-vitro release profile” of the pharmaceutical compositions of the present
invention is the release profile obtained when dissolution testing was performed for tablets
in USP type 2 apparatus at 50 r.p.m. in (i) pH 6.8 phosphate buffer/900 mL or (i) 0.1N
HCV900 ml at 37°C.

The 1ovention is further illustrated by the following examples, which are for
iltustrative purposes only and should not be construed as limiting the scope of the

invention n any way.

11
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Exampile §: Osmotic tablet

Example 1(a)

EXAMPLES

PCT/IB2016/054833

Ingredients | Quantity (mg/tablet)
Totacitinib citrate 17.76
Lactose 152.24
Hydroxypropy! methylcellulose 16.00
Polyvinylpyrrolidone 12.00
Magnesium stearate 2.00

Core tablet weight 2806.00

{elulose acetate

Polyethylene glycol

Acetone q.5.
Purified water Q.8
{oated tablet weight 216.00

Laser drilled hole or without a hele

Eudragit® E PO 5.71
Sodium lauryl sulphate (.57
Stearic acid 0.86

Talc

Procedure:

1. Tofacitinib citrate, hydroxypropyl methyleelinlose, and polyvinylpyrrolidone were

sifted successively.

2. Lactose was sifted.

3. The roaterials of step 1 and step 2 were mixed geometrically and blended in a V-
blender for 20 minutes.

4. Magnesium stearate was sifted and added to the mixture of step 3, and then the
mixture was blended in a V-blender for 20 minutes.

5. The mixture of step 4 was compressed into core tablets.

0. Celhulose acetate was dissolved in acetone; and polyethylene glycol was dissolved

n purified water; and both solutions were mixed together under stirring.
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7. The core tablets of step 5 were coated with the solution of step 6.

8. The tablets of step 7 were dried at 45°C for 24 hours.

9. Optionally, a hole of approximately 1000 microns was made by laser ablation on
the tablets of step &.

10, Sodium lauryl sulfate, stearic acid, and Eudragit® E PO were dissolved in water.

11, Talc was added to the solution of step 10, and then the mixture was stirred for 15
minutes, and the dispersion was filtered.

12, The tablets of step 8 or step 9 were coated using the dispersion of step 11.

13, The tablets of step 12 were dried in a coating pan at 40°C for 2 hours.

Example 1(b)

Procedure:

I. Tofacitinib citrate, hydroxypropyl methyleeliulose, and polyvinylpyrrolidone were

Tofacitinib citrate 17.76
Lactose 132.24
Citric Acid 20.00
Hydroxypropyl methylcellulose 16.00
Polyvinylpyrrolidone 12.00
Magnesium stearate 2.60
Core tablet weight 200.00
Cellulose acelate 9.60
Polyethylene glycol 6.40
Acctone q.5.
Purified water g.s.
Ceoated tablet weight 216.00

Laser drilled hole or Without a hole

PO

- 5.71
Sodium lauryl sulphate 0.57
Stearic acid (.86
Talc 2.86
Purified water g.s.

sifted successively.

3

actose and citric acid were sified.

13
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3

6.

10.

11

12.

13,

The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes.

Magnesium stearate was sifted and added to the mixture of siep 3, and then the

mixture was blended in a V-blender for 20 mimutes.
The mixture of step 4 was compressed into core tablets.

Cellulose acetate was dissolved in acetone; and polyethylene glycol was dissolved

in purified water; and both solutions were mixed together under stirring.
The core tablets of step 5 were coated with the solution of step 6.
The tablets of step 7 were dried at 45°C for 24 howrs.

Optionally, a hole of approximately 1000 microns was made by laser ablation on

the tablets of step &.
Sodium laury! sulfate, stearic acid, and Budragit® E PO were dissolved in water.

Talc was added to the solution of step 10 and the mixture was stirred for 15

minutes, and the dispersion was filtered.
The tablets of step § or step 9 were coated using the dispersion of step 11.

The tablets of step 12 were dried in a coating pan at 40°C for 2 hours.

14
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Example 1{(c)

Ingredients [ Quantity {(mg/tablet)
Tofacitinib citrate 17.7
Lactose 142.24
Sodium lauryl sulfate 10.00
Hydroxypropyl methylcellulose 16.00
Polyvinylpyrrolidone 12.00
Magnesium stearate 2.00
Core tablet weight 200.60
Cellulose acetate 9.60
Polyethylene glycol 6.40
Acetone q.s.
Purified water q.s.

Eudragit” E PO
Sodium lauryl sulphate
Stearic acid

Talc

Procedure:

1. Tofacitinib citrate, hydroxypropyl methylcelinlose, and polyvinylpyrrolidone were

sifted successively.

2. Lactose and sodium lauryl sulfate were sified.

3. The materials of step 1 and step 2 were mixed geometrically and blended ina V-
blender for 20 minutes.

4. Magnesium stearate was sifted and added to the mixture of step 3, and then the
mixture was blended in a V-blender for 20 minutes.

5. The mixture of step 4 was compressed into core tablets.

6. Celhulose acetate was dissolved in acetone; polyethylene glycol was dissolved in
purified water; and both solutions were mixed together under stirring.

7. The core tablets of step 5 were coated with the solution of step 6.

8. The tablets of step 7 were dried at 45°C for 24 hours.

15
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10,

11

12.

13.

Optionally, a hole of approximately 1000 microns was made by laser ablation on

the tablets of step &,
Sodium lauryl sulfate, sicaric acid, and Eudragit® E PO were dissolved in water,

Talc was added to the solution of step 10 and the mixture was stirred for 15

minutes, and the dispersion was filtered.
The tablets of step 8 or step 9 were coated using the dispersion of step 11,

The tablets of step 12 were dried in a coating pan at 40°C for 2 hours.

Example 1(d)

Ingredients I Cuantity {(mg/tablet)

Tofacitinib citrate
Sorbitol

Hydroxy cthylectiulose
Copovidone
Magnesium stearate
Core tablet weight

Ethylcellulose 9.60
Hydroxypropyl methylccllulose 6.40
Isopropyl alcohol q.s.
Purified water q.S.
Coated tablet weight 216.00

Without a drilied hole

adragit” B PO .64
Talc 1.62

Stearic acid
Puri

Procedure:

10 I.

Tofacitinib citrate, hydroxy ethylceltulose, and copovidone were sifted

successively.
Sorbitol was sifted.

The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes.

16
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L

10,

11

12.

Magnesium stearate was sifted and added to the mixture of step 3, and then the

mixture was blended in a V-blender for 20 minutes.
The mixture of step 4 was compressed into core tablets,

Bthylcellulose was dissolved in isopropyl alcohol, and then hydroxypropyl
methylcellulose was added to the solution, followed by addition of purified water

and stirring.

The core tablets of step 5 were coated with the dispersion of step 6.
The tablets of step 7 were dried at 45°C for 2 hours.

Stearic acid and Eudragit® E PO were dissolved in water.

Talc was added to the solution of step 9 and then the ruixture was stirred for 15

minutes, and the dispersion was filtered.
The tablets of step 8 were coated using the dispersion of step 10.

The tablets of step 11 were dried in a coating pan at 40°C for 2 hours.

Example 1{e)

Tofacitinib citrate 11.544
Lactose 158.460
Hydroxy cthylcellulose 16.000
Copovidone 12.060
Magnesium stearate 2.000
Core tablet weight 260,000
Cellulose acelate 8.400
Polyethylene glycol 5.600
Acctone q.8.
Parified water q.s.
Coated tablet weight 214.0600

With or without a drille

Tofacitinib citrate 6,216
Eudragit® E PO 17.802
Tale 1.978

Purified
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Procedure:

L

9.

10.

11

Tofacitinib citrate, hydroxy ethylcellulose, and copovidone were sifted

successively,
Lactose was sifted.

The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes.

Magnesium stearate was sifted, and then added to the mixiure of step 3 and the

resulting mixture was blended in a V-blender for 20 mimutes.
The mixture of step 4 was compressed into core tablets,

Cellulose acetate was dissolved in acetone: polvethviene giveol was dissolved in
9 J o o

purified water; and both solutions were mixed together.
The core tablets of step 5 were coated with the dispersion of step 6.
The tablets of step 7 were dried at 45°C for 24 hours.

Optionally, a hole of approximately 500-1000 ruicrons was made by laser ablation

on the tablets of step 8.

Tofacitinib citrate and talc and were added into water and homogenized. Budragit™
E PO was successively added to the dispersion under stirring, and then stirred for 1

howr.
The tablets of step 8 or step 9 were coated using the dispersion of step 10,

The tablets of step 11 were dried in a coating pan at 40°C for 2 hours.

IR
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PCT/IB2016/054833

Ingredients

I Quantity {mg/tablet)

Tofacitinib citrate

Magnesium siearate

Polyethylene oxide water soluble resin
Sodium chloride 50.10
1.67

Drug lay hi

Microcrystalline cellulose

Sodium chloride

fron oxide red

Magnesium stearate

Push layer weight

Cellulose acetate

Polyethylene glycol

Aceione

Purified Water

Coated tablet weight

Fudragit” E PO 16.00
Polyethylene glycol 1.60
Talc 2.40
Isopropyl alcohol

Acelone

Procedure:
Drug layer
I. Tofacitinib citrate was sified, followed by sodium chloride and polyethylene oxide

water soluble resin.

2. The sieved materials of step 1 were blended in a V-blender.

3. Magnesium stearate was sifted, and then added to the blend of step 2 and mixed.

Push laver

4. Polyethvlene oxide water soluble resin, microerystalline cellulose, and sodium

chloride were sifted.

5. Magnesium stearate and iron oxide red were sifted.
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10,

11

The materials of steps 4 and 5 were blended in a V-blender.

Compression

The materials of step 3 and 6 were compressed to form a bilayer tablet using a
suitable bilayer press.

Coatin

Cellulose acetate and polyethylene glycol were dissolved in water and mixed under

stirring.
The tablets of step 7 were coated using the solution of step 8.
The coated tablets of step 9 were dried.

A hole of approximately 5000 microns was made by laser ablation on the tablets of

step 10.

Eudragit® E PO and polyethylene glyeol were dissolved in an acetone-isopropyl

alcohel mixture, and then tale was added to the mixture.
The dispersion of step 12 was filtered.
The tablets of step 11 were coated using the dispersion of step 13,

The coated tablets of step 14 were dried.
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Example 1(g)

PCT/IB2016/054833

Ingredients

' Ouantity (mg/tablet)

Tofacitinib citrate

Polycthylene oxide water soluble resin

180.56

Magnesium stearate

1.67

Drug lay hit

200

Polycthylene oxide water soluble resin

Sodium chloride

Tron oxide red

Magnesium stearate

Push layer weight

160.0¢

Cellulose acctate 28.50
Polyethylene glycol 1.50
Acetone q.s.
Purified water q.5.
{oated tablet weight 330,00

Budragit™ E PO

1.60

Polyethylene glycol
Tale 2.40
Isopropyl alcchol q.s.

Procedure:

Drug laver

Tofacitinib citrate was sifted, followed by polyethylene oxide water soluble resin,

The sieved materials of step 1 were blended in a V-blender.

Magnestum stearate was sifted, and then added to the blend of step 2 and mixed.

Push laver

Polyethylene oxide water soluble resin and sodium chloride were sifted.

Magnesium stearate and iron oxide red were sifted.

The materials of step 5 and 6 were blended in a V-blender.



WO 2017/029587 PCT/IB2016/054833

3

9.

10.

It

12.

13.

14.

15.

Compression

The materials of step 3 and 6 were compressed to form a bilayer tablet using a
suitable bilayer press.

Celhulose acetate and polyethylene glycol were dissolved in water.

The tablets of step 7 were coated using the solution of step 8.

The coated tablets of step 9 were dried.

A hole of approximately 3000 microns was made by laser ablation on the tablets of

step 10.

Budragit® E PO and polyethylene glycol were dissolved in an acetone-isopropyl

alcohol mixture, and then talc was added to the mixture.
The dispersion of step 12 was filtered.
The tablets of step 11 were coated using the dispersion of step 13,

The coated tablets of step 14 were dried.

]
[N
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Example 1(h)

PCT/IB2016/054833

Ingredients

| (uantity {mg/tablet)

ofacitintb citrate

Polyethylenc oxide water soluble resin

Sodium chloride

Magnesium stearate

[, laver weight

oiyethylene oxide waler soiuble resim /0
Sodium chloride 21.470
Iron oxide red 1.350
Magnesium stearate 0.420
Push layer weight 71.600
Tablet core weight 225,600

Cellulose acetate 27.920
Polyethylenc glycol 10,320
Acetone q.8.
Purificd water q.8.
Coated tablet weight 263.250

Fudragit® £ PO 6.310
Triethyl citrate 0.630
Talc (.940
Acetone

Purified Water

Procedure:
Drug layer
I. Tofacitinib citrate was sified along with sodium chloride.

3

and the mixture was blended.

The roaterial of step 1 was co-sified with polyethylene oxide water soluble resin

3. Magnesium stearate was sifted, and then added to the blend of step 2 and mixed.
Push layer
4. Sodium chloride and polyethylene oxide water soluble resin were sifted.

5. Magnesium stearate and iron oxide red were sifted.
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Hh

The materials of steps 4 and 5 were blended in a V-blender.

Compression

The materials of step 3 and 6 were compressed to form a bilayer tablet using a
suitable bilayer press.

Coating

Cellulose acetate was added to acetone.

Polycthylene glycol was dissolved in purified water; this solution was added to the

solution of step 8.
The tablets of step 7 were coated with the sohution of step 9, and then dried.

A hole of approximately 5000 microns was made by laser ablation on the tablets of

step 10,

Fudragit® B PO was dissolved in acetone, followed by the addition of triethy]

citrate, talc, and purified water.

The tablets of step 11 were coated using the dispersion of step 12,
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Example 1(1)

PCT/IB2016/054833

Ingredients

| Quantity {mg/tablet}

Tofacitinib citrate 17.760
Polyethylenc oxide water soluble resin 87.230
Sodium chloride 46.000
Magnesium stearate 2.000
Colloidal silicon dioxide 1.000

Drug Laver weight

Polye

o

ethylene oxide water soluble resin

48.

Sodium chloride

21.470

Ferric oxide 0.350
Maguesiurn stearate 0.420
Push Layer Weight 71.0060
Bl ; = 225

Celivlose acetate 11,498
Polyethylene glycol 4.253
Acetone q.8.
Purified water q.s.
Coated tablet weight 240.751

Eudragit® E PO 5.695
Polyethylene glycol 0.570
Talc 0.833
Titanium dioxide 2,058
Ferric oxide .093
Acetone q.5.

Purified water

q.s.

Procedure:

Drug layer

1. Tofacitinib citrate was sifted with half of the polyethylene oxide water soluble

resin, and retentions were collected separately.

3

The roaterial of step 1 was blended.

3

were collected separately.

The remaining polyethylene oxide water soluble resin was sifted, and retentions

4. The sifted material of step 3 was blended with the blend of step 2.
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9.

10.

It

12,

The oversize materials of step 1 and step 3 were sifted with sodium chioride.
The materials of step 4 and step 5 were blended.

Magnesium stearate and colloidal silicon dioxide were sifted, and then added to the

blend of step 6 and mixed.
Push layer
Ferric oxide and a part of polyethylene oxide water soluble resin were sifted.

Sodium chloride, the retained material of step 8, and the remaining part of

polyethylene oxide water soluble resin were sifted.
The materials of step 8 and step 9 were blended.
Magnesium stearate was sifted.

The blend of step 10 was hubricated with the sifted magnesium stearate of step 11,

The materials of step 7 and step 12 were compressed to form a bilayer tablet using
a suitable bilayer press,

Coating

Cellulose acetate was added to acetone.

Polyethylene glycol was dissolved in purified water, and the solution was added to

the solution of step 14,

The tablets of siep 13 were coated with the solution of step 15 and then dried.
The tablets of step 16 were drilled with an orifice.

Eudragit” E PO was dissolved in acetone.

Polyethylene glycol was dissolved in purified water and the solution was added to

the sohution of step 18,
Talc was added to the solution of step 19.

Ferric oxide and titanium dioxide were homogenized in purified water and the

resulting solution was added to the solution of step 20.

The tablets of step 17 were coated with the solution of step 21.
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Example 2: Matrix iablet

Example 2(a)

Ingredients | Ouantity (mg/tablet)
Tofacitintb ciirate 17.76
Polyethylene oxide water soluble resin 150.24
Microcrystalline cellulose 30.00
Magnesium stearate 2.00
Core tablet weight 200.00
Eudragit” E PO 11.43
Sodium lauryl sulfate 1.15
Stearic acid 1.71
Talc 571
Puritied water q.s.

235
Procedure:
1. Tofacitinib citrate was sifted, followed by the sifting of microcrystalline cellulose.
2. Polyethvlene oxide water soluble resin was sifted.
3. The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes.

4. Magnesium stearate was sifted, and then added to the mixiure of step 3 and

blended in a V-blender for 20 minutes.

5. The material of step 4 was compressed into core tablets,
6, Sodium lauryl sulfate, stearic acid, and Eudragit”™ E PO were dissolved in water.
7. Talc was added to the solution of step 6, and then stirred for 15 minutes. The

dispersion so obtained was filtered.

8. The core tablets of step 5 were coated using the dispersion of step 7.
9. The tablets of step 8 were dried in a coating pan at 40°C for 2 hours.
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Example 2(b)

Ingredients | Quantity (mg/tablet)

Tofacitinib citrate

Polyethylene oxide water soluble resin
Citric acid

Microcrystalline cellulose

Magnesium stearate

Budragit™ E PO 11.43
Sodum lauryl sulfate 1.15
Stearic acid 1.7]
Talc 5

Purified water

Procedure:

1. Tofacitinib citrate was sifted, followed by sifting of microcrystalline cellulose and

¢itric acid.

2. Polyethylene oxide water soluble resin was sifted.

3. The materials of step 1 and step 2 were mixed geometrically and blended ina V-
blender for 20 minutes.

4. Magnesium stearate was sifted, and then added to the mixture of step 3 and
blended in the V-blender for 20 minutes.

5. The material of step 4 was compressed into core tablets.

6. Sodium lauryl sulfate, stearic acid, and Eudragit@) E PO were dissolved in water,

7. Talc was added to the solution of step 6 and the mixture was stirred for 15 minutes.
The dispersion so obtained was filtered.

8. The core tablets of step 5 were coated using the dispersion of step 7.

9. The tablets of step 8§ were dried 1n a coating pan at 40°C for 2 hours.
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Example 2(c)

Ingredients | (uantity (mg/tablet)

Tofacitintb cilrate

Polyethylene oxide water soluble resin
Sodium lauryl sulfate
Microcrystalline cellulose

Magnesium stearate

Core tabl i

Fudragit EF
Sodium lauryl sulfate
Stearic acid
Tale

Purified water

Procedure:

1. Tofacitinib citrate was sifted, followed by sifting of microcrystalline cellulose and

sodium lauryl sulfate.

2. Polyethylene oxide water soluble resin was sifted.

3. The materials of step 1 and step 2 were mixed geometrically and blended ina V-
blender for 20 minutes.

4. Magnesium stearate was sifted, and then added to the mixture of step 3 and
blended in the V-blender for 20 minutes.

5. The material of step 4 was compressed into core tablets.

6. Sodium lauryl sulfate, stearic acid, and Eudragit@) E PO were dissolved in water,

7. Talc was added to the solution of step 6 and the mixture was stirred for 15 minutes.
The dispersion so obtained was filtered.

8. The core tablets of step 5 were coated using the dispersion of step 7.

9. The tablets of step 8§ were dried 1n a coating pan at 40°C for 2 hours.
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Example 2(d)
Ingredient | Quantity {mg/tablet}
Tofacitinib citrate 17.760
Polyethylene oxide water soluble resin 150.240
Microcrystalline cellulose 30.000
Magnesium stearate 2.600
Core tablet weight 206.66

Ethyleclhulose 11.20
Polyvinylpyrrolidone 4.80

Isopropyl alcohol

Purified water

“pated tablet

ight

Fudragit” E PO 11.43
Sodiom lauryl sulfate 115
Stearic acid 1.71
Tale 5.71
Procedure:
1. Tofacitinib citrate was sifted, followed by sifting of microcrystalline cellulose.
2. Polyethylene oxide water soluble resin was sifted.
3. The materials of step 1 and step 2 were mixed geometrically and blended ina V-
blender for 20 minutes.
4. Magnesium stearate was sifted, and then added to the mixture of step 3 and
blended in the V-blender for 20 minutes.
5 The material of step 4 was compressed into core tablets.
6. Bthylcellulose and polyvinylpyrrolidone were dissolved in isopropyl aleohol;
purified watcr was then added to the solution and the solution was stirred.
7. The core tablets of step 5 were coated using the dispersion of siep 6,
3. The tablets of step 7 were dried in a coating pan at 40°C for 2 hours.
9. Sodium lauryl sulfate, stearic acid, and Fudragit™ E PO were dissolved in water.
18.  Talc was added to the solution of step 9, and the mixture was stirred for 15

minutes. The dispersion so obtained was filtered.

30
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11, The tablets of step 8 were coated using the dispersion of step 10.
12, The tablets of step 11 were dried in a coating pan at 40°C for 2 hours.
Example 2(¢)
Ingredients | {(Juantity (mg/tablet}
Tofacitinib citrate 17.76
Glyceryl behenate 150,24
Microcrystalline cellujose 30.00
2.00

Magnesium stearate

Ethylcelhulose &.00
Polyvinylpyrrolidone 8.00
Isopropyl alcohol q.8.
Purified water q.s.

Fudragit® E PO 11.43
Sodium lauryl sulfate 1.15
Stearic acid 1.71
Tale 5.71
Procedure:
1. Tofacitinib citrate was sifted, followed by sifting of microcrystalline cellulose.
2. Glyceryl behenate was sifted.
3. The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes.

4. Magnesium stearate was sifted, and then added to the mixture of step 3 and

blended in a V-blender for 20 minutes.

5 The material of step 4 was compressed into core tablets.

6. Bthylcellulose and polyvinylpyrrolidone were dissolved in isopropyl aleohol;
purified water was then added to the solution and the mixture was stirred.

7. The core tablets of step 5 were coated using the dispersion of siep 6,

3. The tablets of step 7 were dried in a coating pan at 40°C for 2 hours.

9. Sodium lauryl sulfate, stearic acid, and Fudragit™ E PO were dissolved in water.
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18.  Talc was added to the solution of step 9, and the mixture was stirred for 15

minutes. The dispersion so obtained was filtered.

11, The tablets of siep 8 were coated using the dispersion of step 10.

12.  The tablets of step 11 were dried in a coating pan at 40°C for 2 hours.

Example 2()
Ingredients I Quantity (mg/tablet)
Tofacitinib cilrate 17.764
Lactose monohydrate 105.986
Hydroxypropyl methylcelulose 18.000
Povidone 18.000
Famaric acid 63.000
Magnesium stearate 2.250
Core tablet weight 225.060
Eudragit® L 100-55 10.500
Triethyl citrate
Talc

Isopropyl alcohol

Procedure:

I. Tofacitinib citrate and fumaric acid were mixed together,

2. The material of step 1 was sifted.

3. Lactose monohydrate, hydroxypropyl methylectiulose, and povidone were sifted,

and then blended with the material of step 2.

4. Magnesium stearate was sifted, and then added to the material of step 3.
5. The material of step 4 was compressed into core tablets.
6. Eudragit® L 100-55 was dissolved in isopropyl alcohol under stirring to oblain a

clear solution.

¥

Tricthyl citrate was dispersed in the solution of step 6 with stirring for 10 minntes.

8. Talc was dispersed in the dispersion of step 7.
9. The core tablets of step 5 were coated using the dispersion of step 8.
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Fxample 3: Reserveir tablet

Example 3(a)

Ingredients | Quantity {(mg/tablet)

Tofacitinib citrate
Mannitol
Hydroxy ethyleellulose
Copovidone
Maguesiurn stearate
“ore {ablet weight

Ethylcellulose
Hydroxypropyl methylcellulose phthalate
Tricthyl citrate

Tale

Acetone

Purified water

Procedure:

I. Tofacitinib citrate was sified, followed by sifting ot hydroxy ethylcellulose and
copovidone.

2. Mannitol was sified.

3.

The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes.

4. Magnesium stearate was sifted, and then added to the mixture of step 3 and

blended in the V-blender for 20 minutes,
5. The material of step 4 was compressed into core tablets,

6. Ethylcelinlose, hydroxypropyl methyleellulose phthalate, and triethyl citrate were

dissolved in acetone.

7. Tale was homogenized in purified water, and then added to the solution of step 6

and stirred for 45 minuies.

8. The core tablets of step 5 were coated with the solution of step 7.
9. The tablets of step 8 were dried in a coating pan for approximately 2 hours.

33
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Example 3(b)

Ingredients | (uantity {mg/tablet)
Tofacitinib citrate 17.76
Mannitol 152.24
Hydroxy ethylcellulose 16.00
Copovidone 12.00
Magnesium stearate 2.00
Core tablet weight 208.08
Ethylcelhulose 14.00
Fudragit® E 100 2.00
Triethyl citrate 2.00
Talc 2.00
Acetone q.s.
Purified water gq.s.

Procedure:

I.

(a2

Totacitinib citrate was sifted, sieved followed by sifting of hydroxy cthyleellulose

and copovidone.
Mannitol was sified.

The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes,

Magnestum stearate was sifted, and then added to the mixture of step 3 and

blended in a V-blender for 20 minutes.
The material of step 4 was compressed into core tablets,
Ethylcellulose and Fudragit® B 100 were dissolved in triethyl citrate and acetone.

Talc was homogenized in purified water, and then added to the solution of step 6

and stirred for 45 minutes,
The core tablets of step S were coated with the solution of step 7.

The tablets of step 8 were dried in a coating pan for approximately 2 hours.

34
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Example 3(c)

Ingredients | Quantity (mg/tablet)
Tofacitinib citrate 17.76
Mannttol 132.24
Hyvdroxy ethylccliulose 16.00
Copovidone 12.00
Citric acid 20.00
Magnesium stearate 2.60
Core tablet weight 20000
Ethylcellulose 14.00
Fudragit” E 100 2.00
Triethyl citrate 2.00
Talc 2.00
Acetone q.s.

ifie

Procedure:

N2

9.

Tofacitinib citrate was sifted, followed by sifting of hydroxy ethylceltulose and
copovidone,
Mannitol and ¢itric acid were sifted.

The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes,

Magnesinm stearate was sifted, and then added to the mixture of step 3 and

blended in a V-blender for 20 minutes.
The material of step 4 was compressed into core tablets.
Ethylcellulose and Eudragit™ E 100 were dissolved in tricthyl citrate and acetone.

Talc was homogenized in purified water, and then added to the solution of step 6

and stirred for 45 minutes,
The core tablets of step 5 were coated with the solution of step 7.

The tablets of step 8 were dried in a coating pan for approximately 2 hours,

35
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Example 3(d)

Ingredients Cuantity
s/tablet

Tofacitinib citrate
Mannitol

Hydroxy ethylcellulose
Copovidone

Sodium lauryl sulfate
Magnesium stearate
C ablet weigh

EthyleeHulose 14.00
Fudragit® F 100 2.00
Triethyl citrate 2.00
Talc 2.00
Acetone q.8.
Purified water q.s.

Procedure:

L

9.

Tofacitinib citrate was sifted, followed by sifting of hydroxy ethylcellnlose and

copovidone,
Mannito} and sodium laury! sulfate were sifted.

The materials of step 1 and step 2 were mixed geometrically and blended ina V-

blender for 20 minutes.

Magnesium stearate was sifted, and then added to the mixture of step 3 and

blended in the V-blender for 20 minutes.
The material of step 4 was compressed into core tablets,
Ethyleellulose and Fudragit® B 100 were dissolved in triethyl citrate and acetone,

Talc was homogenized in purified water, and then added to the solution of step 6

and stirred for 45 minutes.
The core tablets of step 5 were coated with the solution of step 7.

The tablets of step 8 were dried in a coating pan for approximately 2 hours.
o o
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In-vitro dissolution testing was performed for tablets prepared according to

Examples 1 to 2 in USP type 2 apparatus at 50 r.p.m. in pH 6.8 phosphate butter/900 mL

{Example 1(a), Example 1{f), Example 1{i}, and Example 2(a}} and 0.1N HCI/900 mL

{(Example 2(a)) at 37°C. The resulis are presented in Table 1 below.

Table 1: fn-vitro drug release

Percent Drug Release

Ex. 1(a} Ex. i) Ex. 1) Ex. Xa) Ex. 2{a) Ex, 2{h
Time pH 6.8 pH 6.8 pH 6.8 pH 6.8 0.1 N HCH pH 6.8
{hour} | Phosphate | Phosphate | Phosphate | Phosphate | /960 mL | Phosphate
buffer buffer buffer huffer buffer
/S00mL /866 mL /860mL B66mL /S00mL
0.5 - - - - - 11
1 1 0 0 0 29 20
2.5 2 1 19 1 49 30
3 - - - - - 40
4 - - - - - 50
5 2 6 65 5 67 76
6 2 12 - 10 75 94
7 - 22 - 17 - 100
8 2 - - 25 81 100
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We Claim:

I. A sustained release oral pharmaceutical composition of tofacitinib comprising
tofacitinib, a release controlling polymer, and pharmaceutically acceptable excipients,
wherein the sustained release oral pharmaceutical composition further comprises an outer

modified release coating.

2. The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition comprises a core comprising tofacitinib, optionally a first coating
over the core, and the outer modified relcase coating either over the core or over the first

coating.

3. The sustained release oral pharmaceutical composition according to claim 2,
wherein the first coating comprises from about 5% by weight to about 20% by weight of
the core weight, and the outer modified release coating comprises from about 1% by
weight to about 15% by weight either of the core weight or the weight of the coated core

coated with the first coating.

4. The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition further comprises an acidifying ageut or a surfactant or

combinations thereof)

5. The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition has an in-vitro release profile such that the pharmaceutical
composition releases not more than 30% of tofacitinib in 1 hour, not less than 35% and not

more than 75% of tofacitinib in 2.5 hours, and not less than 75% of tofacitinib in 5 hours.

6. The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition has a release profile such that it releases less than 35% of
tofacitinib in 2.5 hours.

7. The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition has a relcase profile such that it releases less than 75% of
totacitinib in 5 hours.

8. The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition further comprises an acidifying agent or a surfactant or

combinations thereof
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9. The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition comprises tofacitinib having a particle size distribution Do value
of about 30 um or less, a Dsg value of about 20 um or less, and a Dy value of about 5 pm

or less.

10.  The sustained release oral pharmaceutical composition according to claim 9,
wherein the composition comprises tofacitinib having a particle size distribution Do value
of about 25 pum or less, a Dso value of about 15 pm or less, and a Dy value between about

.1 pm and 5 pm.

11, The sustained release oral pharmaceutical composition according to claim 1,
wherein the composition is an osmotic tablet, wherein the osmotic tablet is a single core

osmotic tablet or a bilayer osmotic tablet.

12, The sustained release oral pharmacentical composition according to claim 11,

wherein the single core osmotic tablet comprises:

(i) a core comprising tofacitinib, a diluent, a binder, optionally an acidifying
agent, optionally a surfactant, and other pharmaceutically acceptable
excipients;

(1) a first coating over the core, wherein the first coating comprises a release

controlling polymer and a coating additive; and
(i)  the outer modified release coating over the first coating, wherein the ouler
modified release coating comprises a modified release polymer and a
coating additive.
13, The sustained release oral pharmacentical composition according to claim 11,
wherein the bilayer osmotic tablet comprises:
(1) a core comprising
a. a drug layer comprising tofacitinib, a diluent, a release controlling
polymer, optionally an acidifying agent, optionally a surfactant,
optionally an osmogen, and other pharmaceutically acceptable
excipients; and
b. apush layer comprising a diluent, a release controlling polymer, and an

OSogen;
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(1) a first coating over the core, wherein the first coating comprises a release
controlling polymer and a coating additive; and
(i)  the outer modified release coating over the first coating, wherein the ouler
modified release coating comprises a modified release polymer and a
coating additive.
14, The sostained release oral pharmaceutical composition according to claim 1,

wherein the composition is a sustained release matrix tablet.

15, The sustained release oral pharmaceutical composition according to claim 14,

wherein the sustained release matrix tablet comprises:

(i)

(i1}

a core comprising tofacitinib, a diluent, a release controlling polymer,
optionally an acidifying agent, optionally a surfactant, and other
pharmaceutically acceptable excipients; and

the outer modified release coating over the core, wherein the outer
modified release coating comprises a modified release polymer and a

coating additive.

16.  The sustained release oral pharmaceutical composition according to claim 14,

wherein the sustained release matrix tablet comprises;

(i)

(ii)

(iii)

a core comprising tofacitinib, a diluent, a release controlling polymer,
optionally an acidifying agent, optionally a surfactant, and other
pharmaceutically acceptable excipients;

a first coating over the core, wherein the first coating comprises a release
controlling polymer, a binder, and a coating additive; and

the outer medified release coating over the first coating, wherein the outer
madified release coating comprises a modified release polymer and a

coating additive.

17.  The sustained release oral pharmaceutical composition according to claim 1,

wherein the sustained release oral pharmaceutical composition is a sustained release

reservoir tablet,
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18.  The sustained release oral pharmaceutical composition according to claim 17,
wherein the sustained release reservoir tablet comprises:

(1) a core comprising tofacitinib, a diluent, a binder, optionally an acidilying
agent, optionally a surfactant, and other pharmaccutically acceptable
excipients; and

(11} an outer coating over the core, wherein the ouler coating comprises a
release controlling polymer, optionally a modified release polymer and a

coating additive.
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