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tetrahydrothieno[3,2-c]pyridine. The HCI and maleate salt forms provide unexpected
and unobvious improvements in their efficacy and stability profiles compared to other
salts and also compared to the free base molecule. The HCI salt of 2-Acetoxy-5-(a-
cycloprpylcarbonyl-2-fluorobenzyl)-4,5,6,7-tetrahydrothieno[ 3,2-c]pyridine is also
known as Prasugrel. Prolonged exposure of the HC1 salt (prasugrel) to air and
moisture results in some degradation.

Therefore, there is a need for further improvements in the stability, shelf life
and therefore long term efficacy of individual doses of prasugrel.

Summary of the Invention

The present invention provides a formulation comprising a therapeutically

effective amount of the compound of formula I
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The present invention relates to the use of a formulation of the compound of
formula I comprising administering a therapeutically effective amount of a tablet, caplet,
capsule or other solid formulation of the compound of formula I which has been packaged
in an air and moisture impervious gas-inerted blister pack for the treatment and/or
prevention of thrombosis, acute coronary syndrome, ACS-MM, stroke, cerebrovascular
aneurysyms, and high risk vascular diseases.

The present invention relates to the use of a pharmaceutical formulation of a
compound of formula I which has been packaged in a nitrogen-inerted aluminum foil
blister pack in combination with other cardio protective agents for the treatment of
Cardiovascular Diseases.

The present invention relates to a method for improving the stability and shelf life

of a pharmaceutical composition comprising a compound of formula I wherein individual
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other solid formulation of the compound of formula I which has been packaged in an air

and moisture impervious gas-inerted blister pack.

The present invention relates to a method for the manufacture of a medicament
comprising packaging a compound of formula I in an air and moisture impervious blister
pack containing a predominance of an inert gas for use independently or in combination
with other cardio-protective agents for the treatment, prevention and/or amelioration of
Cardiovascular Diseases.

Detailed Description

As used herein the term “Prasugrel” means the compound of formula I as
shown. While the compound is also named CS-747HCI, and Prasugrel HCI here and
elsewhere, these terms mean one and the same thing, the compound of formula I as

shown.
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treatment includes the performance of a PCI procedure e.g. the implantation of stent, or
performance of balloon angioplasty.

The term “treatment” as used herein refers to the amelioration, inhibition,
prevention of occurrence or recurrence, reduction in severity or effect of cardiovascular
diseases including but not limited to restenosis, acute coronary syndromes (ACS)
including medically managed ACS, myocardial infarction, cerebro vascular aneurysm,
and high risk vascular diseases by the use of a compound of formula I singly or in
combination with other cardio-protective agents or as an adjunct to an interventional
procedure such as PCI or other interventional procedure.

The term “therapeutically effective amount” as used herein refers to the amount
of a compound of formula I necessary or sufficient in single or multiple units to treat

the particular Cardiovascular Disease in a treatment regimen comprised of a compound
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The phrases “combination therapy,” “combination treatment,” “in conjunction
with,” “combination of a compound of formula I and stent,” and “in conjunction with a
PCI procedure” if and as used herein are synonymous and indicate that a patient who is
a candidate for a PCI procedure or other interventional procedure is administered a
therapeutically effective dose(s) of a compound of formula I or a pharmaceutically
acceptable salt, prodrug, active metabolite, racemate or enantiomer thereof, optionally
in combination with aspirin at a reasonable period of time prior to and/or after PCI or

other interventional procedure. A reasonable period of time for administering the
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difficult to attain. A material that is both air and moisture impervious is preferred.
Examples of air and moisture impervious materials include aluminum, PCTFE
(Aclar®) and Aclar®-EVOH. Aluminum foil blister packs are most preferred.

The phrase “gas-inerted” as used herein means that a gas that is inert to the
tablet, capsule, caplet or other solid formulation surrounds the available cavity or space
other than that occupied by the tablet, caplet, or capsule in a blister pack. The gas may
be an inert gas or other gas that does not adversely affect (react with) the tablet, caplet
or capsule. Examples of gases useful as inerting gases include CO,, argon, nitrogen,

neon, krypton, and CO (in non-lethal pharmaceutically acceptable quantities). More
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aluminum foil blister pack is a formulation for the purpose of the present invention.
Likewise, a compound of formula I formulated either as the tablet, caplet, capsule,
slow release or fast disintegrating (dissolving) form or other solid form packaged in a
gas-inerted aluminum foil blister pack is an article of manufacture for the purpose of
the present invention.

Preferred Embodiments of the Invention

One embodiment of the present invention is the provision of a pharmaceutical
formulation comprising a compound of formula I wherein individual tablets, caplets or
capsules of said compound are packaged in an air and moisture impervious material
containing an inert gas for the purpose of improving the stability and/or extending shelf
life.
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be prepared by a variety of methods, including methods described in portions or all of the
disclosures of U.S. Patent Nos. 5,288,726 and 6,693,115B2 the entire contents of which
are incorporated herein by reference. In particular, US patent 6,693,115 B2 discloses and
claims the hydrochloric acid salt of 2-acetoxy-5-(a-cyclopropylcarbonyl-2-fluorobenzyl)-
4,5,6,7-tetrahydrothieno[3,2-c]pyridine), the compound of formula I, also known as
Prasugrel.

A solid oral dosage form can be prepared using a variety of pharmaceutically
acceptable excipients, well known to one skilled in the art. Normally, one or more
excipients would be selected from each of the following categories:

(a) Diluents such as but not limited to mannitol, lactose monohydrate,

pregelatinized starch or microcrystalline cellulose.
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manufactured, unit dose blister packaging, in particular, gas inerted aluminum foil blister
packaging is an advantageous solution to the problem.

Unit dose blister packaging is a convenient presentation for patients and health
care providers and these cavities and packages can be prepared from a number of film
forming materials. Most commonly, blisters are prepared from films comprised of PVC,
PCTFE, and other additives designed to allow the cavity to be formed by heating and
tooling designed to create a cavity to hold the finished solid oral dosage form (capsule,
gelcap or tablet). After the dosage form is filled into the formed cavities, a foil backing
composite is applied to the top of the cavities and the backing is sealed to the blister film

by the application of appropriate amount of heat. One of skill in the art is able to effect
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of the cavity containing the dosage form by predominantly filling the cavity with inert gas.

Alternatively, gas-inerting may be accomplished by injecting a controlled amount
of a liquified inert gas into the blister cavity just prior to the sealing station. As the gas
heats up and expands, oxygen may be effectively reduced by displacement.

Demonstration of the Invention

The stability of tablets, capsules or caplets of the compound of formula I is
affected by factors including age (length of storage), and storage conditions, such as for
example, temperature and relative humidity. The proper storage conditions ensure an

extended shelf life during which the potency of the tablets, caplets or capsules is more

likely to be within recommended and/or approved specification limits thereby ensuring
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Propesed dimeric isomers (multiple chiral centers) which
undergo additional tautomerization, hydrolysis, and oxidation
reactions to give a complex mixture of late-eluting impurities.

The inventors have been able to individually track hydrolytic degradation

products OXTP1
and HYTP. Ass

and OXTP2, along with the oxidative degradation products Diketone
hown in Scheme 2, two primary degradation products, OXTP

tautomer and iminium, are believed to react with each other to give a mixture of
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and Yor¥¥t shelf life. Invention have also achieved the additional objective of
“controlling” the mix of degradation products to favor reduction in the amounts of
LEI’s which are less well-defined or unknown, largely uncharacterized, and for which
specified limits have not been set.

The inventors compared the effect of packaging materials and methods on the
stability of a drug product containing the compound of formula I. The materials and
methods compared include (1) nitrogen inerted blisterpacks comprised of 2.0 mil
PCTFE (polychlorotrifluoroethylene) containing blister material and aluminum foil
lidding; (2) nitrogen inerted blister packs comprised of 2.0 mil PCTFE/ethyl vinyl
alcohol (EVOH) combination blister material and aluminum foil lidding; (3) non-

inerted blister packs comprised of cold form aluminum foil blister material with
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125mg | Cold Form- Nitrogen Inerted 12 mos 25/60 974 0.91 0.30 034 0.15 0.11 0.86

i2.5mg 50 ct/75mL PK4018 12 mos 25/60 9.0 0.90 0.18 021 0.29 0.21 1.77

125mg | Cold Fornr Normal Atmos. | 12 mos 25/60 |98 0.91 0.18 0.19 0.31 0.23 1.80
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Table 1 shows that the potency of the tablets stored in nitrogen inerted cold
form aluminum foil blister packs was higher than that of tablets stored in the other

packages that were incapable of preserving a low oxygen environment or which were
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Figure 1: Oxygen Content Analyses of Blister Packs

Oxygen Content of Nitrogen Purged Blisters

18

16 —t

/ — 2.0 7l PCTFE (35 psi)- 400/75%RH
/ /./ ——2.0 mil PCFTE (35 psi)- 30C, 65%RH
12

/ / —a— EVOH/PCTFE (35 psi)- 40C, 75%RH
10 A
Z/ / —a- EVOH/PCTFE (35 psi)- 30C, 65%RH
/A

~4--Cold Form (25 psi)- 40C, 75%RH

6
A // / / ~£1Cold Form (25 psi)- 30C, 65%RH

14

Oxygen Percent

Time (Months)



further elucidate the inpact of oxygen concentration
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As shown in Table 2, the potency of tablets stored in low oxygen environments
such as those achieved with the cold form nitrogen-inerted aluminum foil blister packs
was consistently higher than the potency for tablets packaged under normal
atmospheric conditions or at higher oxygen environments (as shown in table above).
This was true for each of the stability (tested) conditions (25 °C, 60%RH, 30 °C,
65%RH and 40 °C, 75%RH).

The LEI results for tablets stored in low oxygen content foil pouches (blister

packs) were consistently lower than for tablets stored in packages containing normal
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Also as shown in Table 3, the LEI's in tablets exposed to lower humidities prior
to packaging and then nitrogen inerted when placed into cold form aluminum blisters
were consistently lower than for tablets exposed to higher humidities and then
packaged under normal atmospheric conditions. This was true for each of the stability
conditions (25 °C, 60%RH, 30 °C, 65%RH and 40 °C, 75%RH).

Diketone Peak

With respect to the assayed level of the diketone related substance peak, the
invention also demonstrates a significant, unexpected and advantageous improvement
over other forms of formulation. Each study (tables 1-3) illustrated that the formation
of this impurity was related to oxygen concentrations. Packages such as the cold form
nitrogen inerted aluminum foil blister packs containing and maintaining lower oxygen

environments tended to minimize the formation of this impurity.



Met hod of Using the Invention The nmethod of using the
i nvention involves preparing and adm ni stering a
w@basissseut i cal formul ati on conpri sing tabl et SPCES1066/621860
or capsul es of the compound of fornula I packaged in
ni trogen-inerted al um num blister packs. The blister
packs may be individual uniil8s or a pallet of nultiple
bl i ster packs joined at appropriate perforation points
for ease of dispensing or packaging for sale as
appop Pedlke or approved. The nethod of the invention
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to 4% thout other cardio protective agent(s) which is/are
t0 be adm nistered to a patient in need thereof,
optionally in comthed bOUsing tHe lasgitionn or as an
adjunct to a stent or PCl procedure. Exanples The

f ol Thevinethop el usingihe fnveptipn Bvolyes prepatin pisterigs 2
pha%ﬁ'é@ic%? forﬁﬁgatfoﬁfcgﬁl?)ﬁgﬁg tablets, caplets or capsules of the compound of

formula I packaged in nitrogen-inerted aluminum blister packs. The blister packs may be

individual units or a pallet of multiple blister packs joined at appropriate perforation
points for ease of dispensing or packaging for sale as appropriate or approved. The
method of the invention involves formulation of the active ingredient into a tablet, caplet
or capsule including slow release capsule or fast disintegrating tablets packaged in gas-
inerted blister packs preferably aluminum foil blister packs. The improved formulation as
defined herein includes the packaging of the tablet, caplet or capsule into a nitrogen
inerted blister pack, preferably aluminum foil blister packs. Typically, the tablet, caplet or
capsule may contain from about 1 to about 60 mg of the compound of formula L.

Preferably the tablet, caplet or capsule may contain from about 5 mg to about 60 mg base



exanpl es are intended to further illustrate the
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methylcellulose, croscarmellose sodium, microcrystalline cellulose and magnesium
stearate are blended and then roller compacted to produce a granulation. To the resulting
granulation, additional croscarmellose sodium, microcrystalline cellulose and magnesium
stearate are added and the material is blended and compressed to form tablets weighing
250 mg. An Opadry® II beige film coating mixture is added to water and then sprayed
onto these tablets in a side vented coating pan.
The tablet is then packaged in an aluminum foil blister pack, inerted or filled with a gas
such as nitrogen and then sealed using procedures known to one of skill in the art.

Formulation 2
CS-747 HC1 (10.98 mg equivalent t010.00 mg base) mannitol, hydroxypropyl

methylcellulose, croscarmellose sodiurh, microcrystalline cellulose and magnesium

stearate are blended and then roller compacted to produce a granulation. To the resulting

granulation, additional croscarmellose sodium, microcrystalline cellulose and magnesium
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stearate are blended and then roller compacted to produce a granulation(s). To the
resulting granulation(s), additional croscarmellose sodium, microcrystalline cellulose and
magnesium stearate are added and the material is blended and compressed to form tablets
weighing from 125-250 mg. An Opadry II beige film coating mixture is added to water
and then sprayed onto these tablets in a side vented coating pan. The resulting tablet(s),
caplet(s), or capsule(s) are then packaged in a nitrogen-inerted blister pack(s) using
procedures disclosed herein and/or known to one of skill in the art or attained with
minimal experimentation by one of skill in the art. The tablet(s), caplet(s), or capsule(s)

are then placed in boxes for storage and/or shipping.



The resulting tablet(s), caplet(s), or capsule(s) are

then packaged in a nitrogen-inerted blister pack(s)
waigiong3prdcedur es di scl osed herein and/ or knowpCT/USIN€021860

of skill in the art or attained with m ni nal

experinmentation by one of skill in the art. The

tabl et(s), caplet(s), or c&dsule(s) are then placed in

boxes for storage and/or shipping. Fornulation 6
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magt @il &Rite are added and the material is blended and compressed to form tablets

weighing from 125-250 mg. An Opadry II beige film coating mixture is added to water
and then sprayed onto these tablets in a side vented coating pan.
The resulting tablet(s), caplet(s), or capsule(s) are then packaged in a nitrogen-inerted
blister pack(s) using procedures disclosed herein and/or known to one of skill in the art or
attained with minimal experimentation by one of skill in the art. The tablet(s), caplei(s),
or capsule(s) are then placed in boxes for storage and/or shipping.

One of skill in the art is aware that other doses of the compound of formula I such
as, for example 60 mg dose may be prepared following the procedures outlined above for

given doses with appropriate adjustments as necessary.



3. Aformulation according to Caim1l wherein the
therapeutically effective anount of the conpound of
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6. A formulation according to Claim 1 wherein the therapeutically effective

amount of the compound of formula I is about 60 mg base equivalent.

7. A formulation according Claim 1 wherein the blister pack is an aluminum
foil blister pack.
8. A pharmaceutical formulation comprising a compound of formula I

wherein individual tablets, caplets or capsules of the compound of formula I is/are
packaged in an air and moisture impervious gas inerted blister pack.

9. Use of a formulation of the compound of formula I comprising
administering a therapeutically effective amount of a tablet, caplet, capsule or other solid
formulation of the compound of formula I which has been packaged in an air and

moisture impervious gas-inerted blister pack for the treatment and/or prevention of
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14. A process for the manufacture of a compound of formula I comprising the

steps of:
a. preparing tablets, caplets or capsules of the compound of formula I,
and
b. packaging said tablets, caplets, capsules or other solid formulation

of the compound of formula I'in gas inerted blister packs.

15. A process according to Claim 14 wherein oxygen content in the head
space of the blister pack is reduced to about less than 2% to 4.0 %, and the water
activity in the tablets, caplets or capsules of the compound of formula I is controlled to
less than about 0.2 to 0.4.

16.  An article of manufacture comprising a compound of formula I
packaged in an air and moisture impervious gas-inerted blister pack.

17. A method of treating Cardiovascular Diseases comprising administering to
a patient in need thereof a formulation of the compound of formula I comprising a
therapeutically effective amount of a tablet, caplet, capsule or other solid formulation of
the compound of formula I which has been packaged in an air and moisture impervious
gas-inerted blister pack.

18. A method for the manufacture of a medicament comprising a compound of
formula I packaged in an impervious material containing a positive pressure of an inert

gas for use in the treatment of Cardiovascular Diseases.



