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This application claims priority from Serial No. 60/370,674 filed April 8,
2002.

A (0) ON
Entecavir, [1S-(1¢,30,4p8)]-2-amino-1,9-dihydro-9-[4-hydroxy-3-
(hydroxymethyl)-2-methylenecyclopentyl]-6H-purin-6-one, having the chemical
structure

is ap antiviral agent currently undergoing clinical evaluation for the treatment of
hepatitis B virus (HBV) infection.

U.S. Patent No. 5,206,244 to Zahler et al., d.isclosgs entecavir and its use in
treating hepatitis B. Zahler discloses that an effective antiviral dose for oral or
parenteral administration will likely be in the range of about 1.0 to 50 mg/kg of body
weight and thet the desired dose may be administered several times daily at
appropriate intervals.

Improved methods for the synthesis of entecavir are disclosed by Bisacchi et
al. in WO 98/09964.

Low dose entecavir formulations, particularly tablets and capsules, are
disclosed in U.S. application US-2001-0033864-A1 published October 25, 2001 and
PCT application WO 01/64221 A1 published September 7, 2001.
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SUMMARY OF THE INVENTION

It is an object of the present invention to provide a liquid pharmaceutical
composition having & low dose of entecavir capable of safely and effectively treating
hepatitis B virus infection.

It is another object of the present invention to provide such a low dose liquid
entecavir composition that is ready-to-use.

It is still another object of the present invention to provide such a low dose
liquid entecavir composition that is both stable and palatable.

It is yet another object of the present invention to provide such a low dose
liquid entecavir composition that is formnlated from a powder for constitution as &
liquid composition at the time of use.

It is a further object of the present invention to provide a process for
formnlating a Jow dose, ready-to-use, liquid entecavir composition.

1t is still a further object of the present invention to provide a process for
formnlating a low dose, liquid entecavir composition from a powder for constitution

as a liquid composition at the time of use.

These and other objects and advantages of the present invention are
accomplished by a liquid pharmaceutical composition having a low dose of eatecavir.
In one embodiment of the present invention, the liqua! entecavir composition is a
ready-to-use composition that is formulated to be both stable and palatable. Ina
second embodimeat of the present invention, the lignid entecavir composition is
formulated from a powder for constitution as a liguid composition at the time of use.
The low dose entecavir compositions also have at least one additional component
selected from one or more of the following: sweetener, preservative, flavoring agent,
buffering agent, pH adjusting agent, or any combinations thereof. The liquid entecavir
compositions may also be formlated in combination with other pharmacentically
active agenits.

DES N OF THE
Entecavir is a potent antiviral agent, which has shown good efficacy against
HBV. Since entecavir is very potent, very low doses are sufficient to achieve the
desired therapeutic effects. However, low dose formulations, and notably liquid
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formulations, pose great challenges to formulators because the drug degrades faster in
the liquid state than in the solid state. Any minor degradation translates into a
significant reduction in potency.

While entecavir is potent, it is also extremely bitter. To combat the bitterness,
a sweetener is generally used. However, entecavir has shown a tendency to react with
commonly used sweeteners, such as sucrose, creating stability concerns. Entecavir
has a primary amine group in its stracture that has the propensity to react with any
sweetener or flavoring agent that contains aldehyde and/or ketone groups. This
reaction is more pronounced at a weakly acidic pH (pH 3 to 4), but minimized at pH 5
to 7.

This invention is directed to liquid pharmaceutical compositions containing a
low dose of the active antiviral agent entecavir for once daily administration to treat
hepatitis B virus infection in an adunlt human patient or a pediatric patient. The liquid
pharmaceutical compositions also have at least one additional component selected
from one or more of the following: sweetener, preservative, flavoring agent, buffering
agent, pH adjusting agent, other pharmaceutically active agents particularly another
antiviral agent, or any combinations thereof.

The term adult human patient is defined as a patient of ebout 16 years or more
of age and a weight equal to or greater than about 50 kilograms. Pharmaceutical
compositions containing eatecavir at the lower end of the above ranges are suitable for
administration to pediatric patients or adult patients weighing less than ebout 50
kilograms.

In one embodiment of the present invention, the liquid entecavir composition
is a ready-to-use pharmaceutical composition. The concentration of each component
present in the liquid entecavir composition is reflected in a percent weight by volume
(%w/v). The antiviral agent entecavir is present in the liquid, ready-to-use
pharmaceutical composition in an amount about 0.001% to about 20%. Preferably,
the entecavir is present in the composition in an amount about 0.003% to about 10%,
more preferably between about 0.005% and about 5%, and most preferably between
ebout 0.005% and about 1%.

To counteract the bitterness associated with entecavir, and to make the
composition palatable, a sweetener may be added to the composition. Suitable

-3-
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sweeteners include, for example, maltitol (Lycasin®), sucrose, sorbitol, xylitol,
mannitol, or any combinations thereof. The sweetener is present in the composition in
an amount about 10% to about 85%. Preferably, sweetener is present in an amount
about 15% to about 70%.

To further enhance the palatshility of the entecavir composition of the present
invention, a flavoring agent may be added to the composition. Suitable flavoring
agents include, for example, cherry, guarana, orange, banana, strawberry, vanilia,
chocolate, or any combinations thereof. The flavoring agent may be present in the
composition in an amount about 0.001% to about 2%. Preferably, the flavoring agent
is present in an amount about 0.01% to about 0.075%.

The composition of the present invention may also include a preservative.
Suitable preservatives include, for example, methylparaben, propylparaben,
butylparaben, sodium benzoate, potassium sorbate, or any combinations thereof. The
preservative may be present in the composition in an amount about 0.01% to about
1.0%. Preferably, preservative is present in an amount about 0.1% to about 0.75%.

The pH of the composition may be adjusted with any suitable dilute acid or
base. By way of example, a suitable dilute acid is hydrochloric acid and a suitable
dilute base is sodium hydroxide. The pH of the composition is preferably about 5 to
about 7.

The inclusion of a buffering agent to maintain a composition pH of about 5 to
about 7 is important both for the stability of the entecavir with the sweetener and the
stability of the preservative. Suitable buffering agents include, for example, citric
acid, sodium citrate, phosphate buffer, acetate buffer, or any combinations thereof.
The buffering agent is preseat in the composition in an amount sufficient to maintain a
composition pH of about 5 to about 7. Preferably, the molar concentration of the
buffering agent is between about 5 mM to abont 200 mM. The buffering agent is
present in the composition in an amount about 0.01% to about 5%.

The above components of the liquid entecavir composition may be formulated
in solntion with any sujtable phanmaceutically acceptable solvent. A suitable
pbarmaceutically acceptable solvent includes, for example, water, PEG 400, propylene
glycol, ethanol, glycerin, or any combinations thereof. Preferably, the
pharmaceutically acceptable solvent is water.

-4-
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Two preferred, ready-to-use, liquid entecavir compositions of the pregent
invention are set forth in Tables land2 below.

TABIE 1
Ready to Use (RTU) Entecavir (0.2 mg/ml.) Liquid Formulation
 Ingredients Gram/100 ml Function
Entecavir 0.02 Antiviral Agent
Maititol (Lycasin®) 65.0 Sweetener
Methylparaben 0.2 Preservative
Propylparaben 0.023 Preservative
Cherry or Guarana 0.05/0.025/0.025 Flavoring Agent
or Orange
Citric Acid/Sodium Citrate: | 0.96/1.47 (100mM) or .| Buffering Agent
0.037/0.24 (10mM)
Water g.s. to 100 mL (pH 6.0) | Solvent
TABLE 2

Ready to Use (RTU) Entecavir (0.05 mg/ml ) Liquid Formulation
Ingredients Gram/100 ml Function
Entecavir 0.005 Antiviral Agent
Maltitol (Lycasin®) 65.0 Sweetener
Methylparaben 0.2 Preservative
Propylparaben 0.028 Preservative
Cherry or Gnarana 0.05/0.025/0.025 Flavoring Agent
or Orange
Citric Acid/Sodium Citrate | 0.96/1.47 (100 mM) or | Buffering Agent

' 0.037/0.24 (10 mM)
‘Water q.s. to 100 mL (pH 6.0) | Solvent
10 The stability of the ready-to-use liquid entecavir compositions of the present

inveation is demonstrated below in Tables 3 and 4.
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TABLE]
Stability of Entecavir Ready-to-Use (RTU) Liquid Farrpulation", 0.05 mg/ml., in Clear Glass Bottles
Entccavir Impurity/Dogradent, %11 | Mothyl [ Propylparaben |
Time, Starage Potency, | % Label | RRT 024 Total Potency, | %Label | Potency, | % Label pH/

weeks condition mg/mL, mg/mL mg/ml, Appearance
Initial 0.0508 101.6 0.07 0.07 1.94 9 0.2713 91.5 5.99/complies
4 days 25°C/HIL/UVA®, PROT 0.0506 101.2 0.07 0.07 . 198 99 0.277 98.9 6.02/complies
25°C/HIL/UVA", EXPOS |_0.0503 | 1006 0.07 0.07 1.98 9 0278 93 | 6.03/complics
2 25°C/HIL/UVA® PROT 0.0506 101.2 _0.07 0.07 2.00 100 0.284 101.4 5.67/complies
25°C/HIL/UVA®P BXPOS 0.0499 99.8 0.07 0.74° 1.98 99.0 0.279 99.6 5.91/complies
30°C/609%RH 0.0512 1024 0.06 0.06 2.0 100 0.281 100.4 6.02/complies
40°C/75%RH 0.0513 102.6 0.09 0.09 1.99 99.5 0278 99.3 6.03/complies
4 30°C/60%RH 0.0509 101.8 0.07 0.07 1.97 985 0.280 100 6.03/complies
40°C/75%RH 0.0509 101.8 0.07 0.07 1.95 975 0.279 99.6 6.01/complies
50°C 0.0505 101.0 0.08 0.08 1.89 94.5 0.276 98.6 6.00/complies
13 25°C/60%RH 0.0509 1018 0.07 0.07 2.00 100 0.286 102.1 6.03/complics
30°C/60%RH 0.0515 103.0 0.07 0.07 1.97 98.5 0.282 100.7 6.01/complies
40°C/75%RH 0.0508 101.6 0.07 0.07 1.91 93.5 0.281 100.4 6.00/complies
50°C 00500 | 1000 005 005 173 86.5 0272 97.1 | 5.99complics
26 3*°C 0.0512 1024 <0.05 <0.05 200 100 0.284 1014 5.99/complies
25°C/60%REH 0.0509 101.8 <0.05 <0).05 1.96 98 0.281 1004 6.00/complies
30°C/60%RH 0.0510 102 <0.05 .<0.05 1.94 97 0.280 100.0 3.99/complies
40°C/75%RH 0.0501 100.2 <0.05 <0.05 1.80 90 0.274 971.9 3.99/complies

*  The solutions were stored in 4 oz (120 mL) glass bottles with child-resistant cap n.t 66-mL fill.

‘The bottles were stored at an upright position except for photostability samples, where the bottles were stored Iying on their side.

® HIL/UVA = Ultraviolot-A (range 320-400 am) and hi
The ICH guidelines of 200 watt hours/m® and 1.2 x10° lux hours are met after approximately 4 days.

*  Two additiona! degradants with RRT of 1.8 (0.61% 1.1.) and 2.1 (0.05% 1.L) were detectad in this sample.

RH = relative inmidity
RRT = relative retention time

PROT = protected (bottle hes cap)

EXPOS = unprotected (no cap)

¢

intensity visible flucrescent light.

L9€980/£0 OM
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TABLE4
Stability of Bntecavir Ready-to-Use (RTU) Liquid Formulation®, 0.2 mg/mL, in Clear Glass Bottles
Eatecavir Impurity/Degradant, % 1.1, Methylparaben Propylparaben
“w“d"’; :::mn::n Potency, | % Label | RRT 0.24 Total Polency, | ®Label | Pomacy, | olebel | P
mg/mL _mg/mL mg/mL

Tnitial 0204 | 102 0.07 0.07_ 187 | 935 | 0264 | 943° | 35 96/complies
4days | 25°C/HIL/UVA'PROT | 0201 | 1005 0.07 0.07 196 98 0277 989 | 6.02/complics
25°C/HIL/UVA' EXPOS | 0200 | 100 0.06 0.06 195 915 0.275 98.2 | 6.04/complies

Z | 25°C/HIL/UVA’PROT | 0203 | 1015 0.07 0.07 199 9.5 0282__| 1007 | 5.75kcomplics |
25°C/HIL/UVAEXPOS | 0.199 | 99.5 0.07 026 197 98.5 0.278 993 | _5.94/complies
30C/60%RH 0205 | 1025 0.07 0.07 2.00 100 0281 1004_|_5.99/complies
40C/TS%RE 0203 | 1015 0.07 0.07 199 995 | 0286 | 1021 | _6.00/complics

) 30°C/60%RE 0205 | 1025 0.07 0.07 197 98.5 0.280 100 | 5.99/complies |
40°C/75%RH 0203 | 1015 0.08 0.08 195 915 0.280 100 _|_5.9%/complies
50°C 0204 | 102 | 006 0.06 1.91 955 0.280 100 | _5.96/complies
E] 25°C/G0%RH 0205 | 1025 0.07 0.15° 209 | 1045 | 0299 | 1068 | 6.00/complies
30°CIG0%RE 0204 | 1020 0.08 0.15° 210 | 105 0301 | 107.5 | 6.00/complies
40°C/75%RH 0205 | 1025 0.07 0.07 1.89 945 0.279 99.6_|_6.03/complies
50°C 0. 1015 0.07 0.147 1.68 84.0 0.265 946 | 597/complies
26 5°C 0.206 103 <005 <0.05 1.99 99.5 0284 | 1014 | 594/compliss
25°C/60%RH 0206 | 103 <0.05 <0.05 197 985 0283 | 1011 | 594/complies
30°C/60%RH 0204 102 <005 <005 194 o7 0.280 100 | 5.9%complies
40°C/75%RH 0202 101 005 0.05 181 %.5 0.276 98.6 | 5.9/complies

* The solutions were stored in 4 oz (120 mL) glass botfles with child-resistant cap a1 66-mL fill.
The botiles were stored at an upright position except for photostability samples, where the bottles wers stored lying on their side.

' HIL/UVA= Ultaviolet-A (range 320-400 nm) and high-intensity visible fluorescent light.
The ICH guidelines of 200 weit hours/m”* and 1.2 x10° Iux hours are met after approximately 4 days.

®  The low prescrvative concentrations in the initial sample was due to assay problem. This was supported by the 98-100% results
for the samples stored under the accelerated conditions.

¢ An additional degradant with RRT of 1.8 (0.19% 11.) was found in this sample.

L9£980/60 OM

10

An additions! degradant with RRT of 2.33 was found at 0.07% and 0.08% LI. level in the 25°C/60%RH and 30°C/60%RH samples, respectively.
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Clearly, the data set forth above demonstrates that the liquid, ready-to-use
entecavir compositions are extremely stable over an extended period of time at |
varying temperatnres, even witl'; the inclusion of a sweetener.

Liquid formulations containing from about 0.001 mg to about 10 mg of
entecavir per mL are prepared according to the following procedures that ensure high
potency and good uniformity of the product. The ready-to-use liquid compositions are
prepared by first carefully dissolving preservatives and entecavir in water. The
preservatives and entecavir are dissolved by stirring the s;alution with heating at a
temperature about 40°C to about 80°C. '

Once the preservatives and entecavir are dissolved, sweetener is added to the
above solution. The solution is mixed with a mixer at a speed sufficient to form a
vortex until the sweetener is dissolved.

After cooling the solution to below 35°C, one or more buffering agents and a
flavoring agent are then added to the solution. The solution is mixed with any suitable
mixer until both the buffering agent and the flavoring agent are dissolved. If
necessary, the pH of the solution may be adjusted to about S to about 7 with a diluted
acid or base. After adjusting the pH, the remaining water is added to make up the
final volume of the batch. The final solution is mixed until uniform. The solution is
bottled and stored at room temperature.

In a second embodiment of the present invention, the liquid entecavir
composition is formulated from a powder for constitution as a liquid composition at
the time of use. With a powder for constitution, the powder is mixed with a
predetermined amount of water to form the lignid entecavir composition. One
advantage to using a powder is that the stability of the powder can be maintained
throughout its shelf life. The concentration of each component of the powder
compositions of the present invention is reflected as a weight percent (wt.%) based on
the total weight of the powder composition.

The antiviral agent entecavir is present in the powder composition in an
amount about 0.001% to about 20%. Preferably, the entecavir is present in the
powder composition in an amount about 0.003% to about 10%, more preferably about
0.005% to about 5%, and most preferably about 0.005% to about 1%.
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To overcome the bitterness associated with entecavir, and to make the
composition palatable at the time of use, a sweetener, as set forth above for the liquid
entecavir compositions, may be added to the powder composition. The sweeteners
include, for example, sucrose, glucose, acesulfame, dextrose, sorbitol, xylitol,
mannitol, or any combinations thereof. The sweetener is present in the powder
composition in an amount about 30% to about 98%, based on the total weight of the
powder composition. Preferably, sweetener is present in the composition in amount
about 60% to about 95%.

To further enhance the palatability of the powder entecavir composition of the
present invention, a flavoring agent, such as those set forth above for the liquid
compositions, may be added to the powder for constitution composition. The
flavoring agents include, for example, cherry, guarana, orange, banana, strawberry,
vanilla, chocolate, or any combinations thereof. The flavoring agent may be included
in the powder composition in an amount about 0.001 wt.% to about 1 wt.%.
Preferably, flavoring ageot is present in an amount about 0.01 wt.% to about 0.50
wt.%.

The powder for constitution composition of the present invention may also
include a preservative, such as those set forth above for the liquid compositions of the
present invention. The preservatives may include, for example, methylparaben,
propylparaben, sodium benzoate, potassium sorbate, or any combinations thereof.
The preservative may be present in the powder composition in an amount about 0.01
wt.% to about 5 wt.%. Preferably, preservative is present in an amount about 0.50
wt.% to about 3 wt.%. .

The inclusion of a buffering agent to maintain a composition pH of about 5 to
about 7 is important both for the stability of the entecayir powder composition with
the sweetener and the preservative stability. Suitable buffering agents, such as those
set forth above for the liquid entecavir compositions may be used. These buffering
agents include, for example, citric acid, sodium citrate, phosphate buffer, acetate
buffer, or any mixtures thereof. The buffering agent is included in the powder for
constitution composition in an amount sufficient to maintain a composition pH of
about 5 to about 7. Preferably, the molar concentration of the buffering agent is about
5 mM to about 200 mM. The buffering agent is present in the powder composition in
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an amount about I to about 20%. Preferably, it is present in an amount about 5% to
about 15%.

Three preferred liquid entecavir compositions formulated from a powder for
constitution of the present invention are set forth in Tables 5 through 7 below.

5
TABLE 5
Powder for Constitution Batecavir (0.2 mg/mlL) Liquid Formulation
Ingredients Gram/100 ml Function
Entecavir 0.02 Antiviral Agent
| Xylitol 350 Sweetener

Sodium Benzoate 04 Preservative
Cherry or Guarana 0.05/0.025 Flavoring Agent
Potassium Phosphate, 2.58/0.04 Buffering Agent
monobasic (KH>POj3)

and Sodium Phosphate,

dibasic (Na;HPO,)
Purified Water q.5- to 100 mL (pH 5.0) | Solvent

1
TABLE 6
10 Powder for Constitution Entecavir (0.05 mg/mL) Liquid Formulation

Ingredients Gram/100 ml Function
Entecavir 0.005 Antiviral Agent
Xylitol 35.0 Sweetener
Sodium Benzoate 04 Preservative
Cherry or Guarana 0.05/0.025 Flavoring Agent
Potassium Phosphate, | 2.58/0.04 Buffering Agent
monobasic (KH;PO,)

and Sodium Phosphate,

dibasic (Na;HPOy)

Purified Water q.s. to 100 mL (pH 5.0) | Solvent

-10 -
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TABLE7

Powder for Constitution Entecavir (0.2 mg/mL) Liquid Formulation
Ingredients Gram/100 ml | Function
Entecavir 0.02 Antiviral Agent
Mannitol 15.0 Sweetener
Sodium Benzoate 04 Preservative
Cherry or Guarana 0.05/0.025 Flavoring Agent
Potassium Phosphate, | 2.58/0.04 Buffering Agent
monobasic (KH>POy)
and Sodium Phosphate,
dibasic (Na,HPO,)
Purified Water q.5. 10 100 mL (pH 5.0) { Solvent

The stability of the liquid entecavir compositions formulated from powders for
5 constitotion is demonstrated below in Tables 8 and 9.

TABLE8
Stability of Powder for Constitution Entecavir {0.2 mg/mL) Liquid Formulation given
in Table 5
Time . ( Storage In 100 mM Citric Buffer
Condition
% of initial potency pH for both flavors
With Cherry | With Guarana
3weeks |5°C ND 103 5.0
40°C ND 101.5 5.0
50°C ND 103 5.0

10
ND - Not determined
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TABLE9
Stability of Powder for Constitution Entecavir (0.05 mg/mL) Liquid Formulation
given in Table 6
Time Storage In 100 mM Citric Buffer
Condition
% of initial potency pH for both flavors
With Cherry | With Guarana
6weeks |5°C 100 100 50.
30°C 100 100 50
40°C 104 98 5.0
50°C 91 80 5.0

Clearly, the data set forth above demonstrates that the liquid entecavir
compositions formed from a powder for constitution composition are extremely stable
over an extended period of time af varying temperatures, even with the inclusion of
sweetener.

The powder for constitution, entecavir liquid compositions of the present
invention may be made by first formmlating a powder composition. The powder
composition is formed by mixing the entecavir, sweetener, preservative, flavoring
agent, and buffering agent in a mixer or blender at a slow speed using geometric
mixing. The resulting blend is subdivided in a wide mouth 100-mL. bottle. Each
bottle will have about 38 grams of blend. To form a liquid composition, the blend is
constituted with an amount of water suitable to obtain the desired solution
concentration of entecavir.

It should be understood that while the above procedures are described for
preparing pharmaceutical compositions containing from about 0.05 mg to about 0.2
mg of entecavir, they can also be employed to prepare pharmaceutical compositions
containing low doses of any soluble pharmacentically active substance.

In another embodiment of the present invention, a hepatitis B virus infection
may be treated with low dose entecavir liquid compositions as described above in
combination with one or more additional pharmaceutically active agents.

Suitable additional pharmaceutically active agents for this purpose include one
or more antiviral agents, for example, didanosine, lamivudine, abacavir, adefovir,
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adefovir dipivoxil, famciclovir, (2R ,4R)-4-(2,6-diamino-9H-purin-9-yl)-2-

hydroxymethyl-1,3-dioxolane (DAPD), hepatitis B immunomodulating proteins (EHT \

899 from Enzo Biochem), emtricitabine, 1-(2-deoxy-2-fluoro-8-D-
arabinofuranosyl)thymine(FMAU), GLQ-223 (Compound A, alpha-trichosanthin),
epavudine (L-dT), epcitabine (L-dC), ribavirin, tenofovir (PMPA), 2',3'-dideoxy-2',3"-
didehydro-beta-L{-)}-5-fluorocytidine[I(-)Fd4C], as well as other fluoro L- and D-
nucleosides.

Suitable pharmaceutically active agents for this purpose may also include one
or more immunomodulators, for example, alpha interferon, beta interferon, pegylated
interferon, thymosin alpha, and hepatitis B vaccines such as HBV/MF59, Hepagene
and Theradigm-HBV.

In another embodiment of the present invention, co-infected patients may be
treated with the low dose liquid entecavir compositions described above. A co-
infected patient is one infected with other viral or non-viral diseases in addition to
hepatitis B. In particular, such treatment is possible for hepatitis B patients co-
infected with hepatitis C or HIV. Such co-infected patients are preferably treated with
the low dose liquid entecavir compositions as described above in combination with
one or more other pharmaceutically active agents as described above. For example, a
patient co-infected with hepatitis B and hepatitis C can be treated with the low dose
liquid entecavir composition in addition to being treated with a regimen of ribavirin
and an interferon.

The low dose liquid entecavir pharmaceutical compositions described above
for daily administration may also be administered to certain patients less often. For
example, patients who have been treated by daily administration of the low dose
entecavir pharmaceutical compositions so that their hepatitis B virus infection is now
under control may be placed on a maintenance regimen to protect against further
infection. Such maintenance therapy may involve the administration of the low dose
liquid entecavir composition on a less than daily basis. For example, a single dose
administered every three or four days or administered on a weekly basis may be
sufficient.

Surprisingly, it has been found that once daily adminigtration of the low dose
liquid entecavir pharmaceutical compositions of this invention are effective in treating
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hepatitis B virus infection without undesirable side effects that can result from
administration of the high dose regimen described in U.S. Patent No. 5,206,244.
The present invention having been thus been described with particular
reference to the preferred forms thereof, it will be obvious that various changes and
.5 . modifications may be made therein without departing from the spirit and scope of the
present invention as defined in the appended claims.
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TIS IS: ‘\h

1. A liquid pharmaceutical composition to treat hepatitis B virus infection ‘\
comprising a pharmacentically acceptable solvent and about 0.001% to about 20%
wi/v of entecavir,

2.  The liquid pharmacentical composition of claim 1, wherein said
entecavir is present in the composition in an amount of about 0.003% to about 10%
wiv,

3. The liquid pharmaceutical composition of claim 2, wherein said
entecavir is present in the composition in an amount of about 0.005% to about 5%
wlv. '

4. The liquid pharmaceutical composition of claim 3, wherein said
entecavir is present in the composition in an amount of about 0.005% to about 1%
wiv.

5. The liquid pharmaceutical composition of claim 1, further comprising at
least one component selected from the group consisting of sweetener, preservative,
flavoring agent, buffering agent, pH adjusting ageat, pharmaceutically active agent
other than entecavir, and any combinations thereof.

6. The liquid pharmacentical composition of claim 5, wherein said
sweetener is selected from the group consisting of maltitol, sucrose, sorbitol, xylitol,
mannitol, and any combinations thereof and is present in an amount about 10% to
about 85% wiv.

7.  The liquid pharmaceutical composition of claim 5, wherein said
preservative is selected from the group consisting of methylparaben, propylparaben,
sodinm benzoate, potassium sorbate, and any combinations thereof and is present in
an amount about 0.01% to about 1.0% w/v.

8. The liquid pharmacentical composition of claim 5, wherein said
flavoring agent is present in an amount about 0.001% to about 2% w/v.

9. The liquid pharmaceutical composition of claim 5, wherein said
buffering agent is selected from the group consisting of citric acid, sodium citrate,
phosphate buffer, acetate buffer, and any combinations thereof and is present in an
amount about 0.01% to about 5% w/v.
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10. 'The liquid pharmacentical composition of claim 5, wherein said pH
adjusting agent is selected from the group consisting of dilute acid, dilute base, and
any combinations thereof and is present in an amount to adjust said composition pH
between about 5 and about 7.

11. The liquid pharmacentical composition of claim 5, wherein said
pharmaceutically active agent other than entecavir is selected from the group
consisting of didanosine, lamivudine, abacavir, adefovir, adefovir dipivoxil,
famciclovir, (2R,4R)-4-(2,6-diamino-9H-purin-9-yl)-2-hydroxymethyl-1,3-dioxolane
(DAPD), hepatitis B immunomodulating proteins (EHT 899 from Enzo Biochem),
emtricitabine, 1-(2-deoxy-2-fluoro-8-D-arabinofuranosyl)thymine(FMAU), GLQ-223
(Compound A, alpha-trichosanthin), epavudipe (L-dT), epcitabine (L~dC), ribavirin,
tenofovir (PMPA), 2',3'-dideoxy-2',3'-didehydro-beta-L(-)-5-fluorocytidine[L(-)Fd4C],
fluoro L- and D- nucleosides, immunomodulators, and any combinations thereof.

12. The liqnid pharmacentical composition of claim 1, wherein said
pharmaceutically acceptable solvent is selected from the group consisting of water,
PEG 400, propylene glycol, ethanol, glycerin, and any combinations thereof.

13. The liquid pharmaceutical composition of claim 1, wherein said
pharmaceutically acceptable solvent is water.

14. A powder for constitution at the time of use as a liquid pharmaceutical
composition to treat hepatitis B virus infection comprising about 0.001 wt.% to about
20 wt.% of entecavir, based on the total weight of the powder composition.

15. The powder composition of claim 14, wherein said entecavir is present in
the powder composition in an amount of about 0.003 wt.% to about 10 wt.% based on
the total weight of the powder composition.

16. The powder composition of claim 15, wherein said entecavir is present in
the powder composition in an amount of about 0.005 wt.% to about 5 wt.% based on
the total weight of the powder composition.

17. The powder composition of claim 16, wherein said entecavir is present in
the powder composition in an amount of about 0.005 wt.% to about 1 wt.% based on
the total weight of the powder composition.

18. The powder composition of claim 14, further comprising at least one
component selected from the group consisting of sweetener, preservative, flavoring
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agent, buffering agent, pH adjusting agent, pharmacentically active agent other than
entecavir, and any combinations thereof. | ~

19. The powder composition of claim 18, wherein said sweetener is selected
from the group consisting of sucrose, glucose, acesulfame, dextrose, sorbitol, xylitol,
mannitol, and any combinations thereof and is present in an amount about 30 wt.% to
about 98 wt.%.

20. The powder composition of claim 18, wherein said preservative is
selected from the group consisting of methylparaben, propylparaben, sodium
benzoate, potassium sorbate, and any combinations thereof and is present in an
amount about 0.01 wt.% to about 5 wt.%.

21. The powder composition of claim 18, wherein said flavoring agent is
present in an amount about 0.001 wt.% to about 1 wt.%.

22. The powder composition of claim 18, wherein said buffering agent is
selected from the group consisting of citric acid, sodium citrate, phosphate buffer,
acetate buffer, and any combinations thereof and is present in an amount about 1 wt.%
to about 20 wt.%.

23. The powder composition of claim 18, wherein said pharmaceutically
active agent other than entecavir is selected from the group consisting of didanosine,
lamivudine, abacavir, adefovir, adefovir dipivoxil, famciclovir, (2R ,4R)-4-2,6-
diamino-9H-purin-9-yl)-2-hydroxymethyi-1,3-dioxolane (DAPD), hepatitis B
immunomodulating proteins (EHT 899 from Enzo Biochem), emtricitabine, 1-(2-
deoxy-2-fluoro-8-D-arabinofuranosyl)thymine(FMAU), GLQ-223 (Compound' A,
alpha-trichosanthin), epavadine (L-dT), epcitabine (L-IC), ribavirin, tenofovir
(PMPA), 2',3'-dideoxy-2',3'-didehydro-beta-1(-)-5-fluorocytidine[L(-)Fd4C], fiuoro L~
and D- nucleosides, immunomodulators, and any combinations thereof.

24. A method of preparing a liquid pharmaceutical composition for oral -
administration containing a low dose of entecavir comprising the step of dissolving
said entecavir and preservative in a solution comprising a pharmaceutically acceptable
solvent, wherein said entecavir is present in said solution in an amount about 0.001%
to about 20% on a weight/volume basis of the solution.

25. The method of claim 24, wherein said pharmaceutically acceptable
golvent is water.
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26. The method of claim 24, further comprising the steps of:

(a) dissolving a sweetener in said solution;

(b) dissolving a buffering agent in said solution; and

(c) dissolving a flavoring agent in said solution.

27. A method of preparing a powder for reconstitution at the time of use as a
liquid pharmaceutical composition for oral administration containing a low dose of
entecavir comprising the step of mixing entecavir with at least one additional
component selected from the group consisting of sweetener, preservative, flavoring
agent, buffering agent, and any combinations thereof, wherein the powder for
constitution is formed and wherein said entecavir is present in said powder for
consﬁtuﬁon.composiﬁon in an amount about 0.001 wt.% to about 20 wt.%.

28. A liquid pharmaceutical composition comprising:

about 0.001% to about 20% entecavir; '

about 10% to about 85% sweetener;

about 0.001% to about 0.1% flavoring agent;

about 0.01% to about 1% preservative;

about 0.01% to about 5% buffering agent; and

q.s. of pharmaceutically acceptable solvent,

wherein the percentages are on a weight/volume basis.

29. The liquid pharmaceutical composition of claim 28, wherein said
entecavir is present in an amount about 0.003% to about 10% w/v.

30. The liquid pharmaceutical composition of claim 29, whezein said
entecavir is present in an amount about 0.005% to about 5% w/v.

31. The liquid pharmaceutical composition of claim 30, wherein said
entecavir is present in an amount about 0.005% to about 1% w/v.

32. The liquid pharmaceutical composition of claim 28, wherein said
entecavir is present in an amount about 0.005% w/v.

33. The liquid pharmaceutical composition of claim 28, wherein said
entecavir is present in an amount about 0.02% w/v.

34. A powder for constitution at the time of use as a liquid pharmaceutical
composition compriging:

abont 0.001 wt.% to about 20 wt.% entecavir;
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about 70 wt.% to about 90 wt.% sweetener;

about 0.001 wt.% to about 1 wt.% flavoring agent;

about 0.01 wt.% to about 5 Wi % preservative; and

about 1 wt.% to about 20 wt.% buffering agent,

wherein the percentages are based on the total weight of said powder
composition.

35. The powder composition of claim 34, wherein said entecavir is present in
an amount about 0.003 wt.% to about 10 wt.% based on the total weight of said
powder composition.

36. The powder composition of claim 35, wherein said entecavir is present in
an amount about 0.005 wt.% to about 5 wt.% based on the total weight of said powder
composition.

37. The powder composition of claim 36, wherein said entecavir is present in
an amount about 0.005 wt.% to about 1 wt.% based on the total weight of said powder
composition.

38. The powder composition of claim 34, wherein said entecavir is present in
an amount about 0.013 wt.% based on the total weight of said powder composition.

39. The powder composition of claim 34, wherein said entecavir is present in
an amount about 0.05 wt.% based on the total weight of said powder composition.

40. The powder composition of claim 34, wherein said entecavir is present in
an amount about 0.11 wt.% based on the total weight of said powder composition.
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FORMULACIONES LIQUIDAS DE BAJA DOSIS DE ENTECAVIR Y USO

ANTECEDENTES DE LA INVENCIGN

El entecavir, [15-(la,3a,4B8)]-2-amino-1,9-dihidro-9-[4-
hidroxi-3- (hidroximetil) -2-metilenciclopentil] ~6H-purin-6-

ona, que tiene la estructura quimica

e
A
.

es un agente antiviral actualmente sometido a evaluacién
. clinica para el tratamiento de la infeccién por el virus de
la hepatitis B (VHB).

L.a patente U.S. No. 5,206,244 de Zahler et al., describe
el entecavir y su uso en ;1 tratamiento de la hepatitis B.
Zahler describe que una doeis antiviral efectiva para
administracién oral o parenteral estari probablemente en el
intervalo de aproximadamente 1.0 a 50 mg/kg de peso corporal
Y que la dosis deseada puede ser administrada varias veces
por dfa a intervalos apropiados.
e Se describen métodos mejorados para la sintesis de
entecavir por Bisacchi et al, en WO 98/09964.

Las dosis bajas de formulaciones de entecavir,

particularmente tabletas y cépsulas, se describen en la
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solicitud U.S. US-2001-0033864-Al1 publicada el 25 de octubre
de 2001 y la solicitud del PCT WO 01/64221 Al publicada el 7
de septiembre de 2001.-

BREVE DESCRIPCION DE LA INVENCION

Es un objetivo de la presente invencidén proveer una
composicién farmacéutica liquida que tiene una dosis baja de
entecavir capaz de tratar segura y efectivamente la infeccién
por el virus de la hepatitis B.

Es otro objetivo de la presente invencién proveer la
composicién de entecavir lfiquida de baja dosis que esté lista
para usar.

Es todavia otro objetive de 1la presente invencién
proveer tal composicifn de entecavir liquida de baja dosis
que es tanto estable como de sabor agradable.

Es ailn otro objetivo de la presente invencién proveer
asi tal composicifn de entecavir liquida de baja dosis que
est8 formulada a partir de un polvo para constitucién como
una composgicién liquida en el momento del uso.

Es un objetivo adicional de la presente invencién
proveer un proceso para formular una dosias baja, lista para
usar, de una composicién liquida de entecavir.

Es todavia un objetivo adicional de la presente invencién
proveer un proceso para formular una composicién liquida de
entecavir de doeis baja, de un polvo para constitucién como una

compoaicién liquida en el momento del uso.



Estos y otros objetivoe y ventajas de la presente
invencién se logran por una composicién lfquida farmacéutica
que tiene una baja dosis de entecavir. En una modalidad de la
ﬁresente invencién, la composicién liquida de entecavir es
una composicién lista para usar que se formula para ser tanto
estable como de sabor agradable. En una segunda modalidad de
la presente invencién, la composicién liquida de entecavir se
formula de un polvo para constitucién como una composicidn
liquida en el momento del uso. Las composiciones de baja
dosis de entecavir también tienen por lo menos un componente
adicional seleccionado de une o mis de 1los eiguientes:
edulcorante, conservador, agente saborizante, agente de
golucién amortiguadora, agente de ajuste de pH, o
cualesquiera'_ combinaciones de estos. Las composiciones
liquidas de entecavir también pueden ser formuladas en
combinaci6én con otros agentes farmacéuticamente activos.

DESCRIPCION DETALLADA DE LA INVENCION

El entecavir es un potente agente antiviral, el cual ha
demostrado buena -eficacia éontra el VHB. Puesto que el
entecavir es muy potente, ‘muy' bajas dosis son suficientes
para lograr los efectos terapéuticos deseados. Sin embargo,
formulaciones de baja dosis, y particularmente formulaciones
lfquidas, plantean grandes retos a los formuladores porque el
farmaco se degrada mis r&pido en estado liquido que en estado

s6lido. Cualquier degradacién menor sge traduce en una
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reduccién significativa en la potencia.
Aungue el entecavir es potente, es también
extremadamente amargo. Para combatir la amargura, se usa

éeneralmente un edulcorante. 8Sin embargo, el entecavir ha

demostrado tendencia a reaccionar con los edulcorantes usados

cominmente, tal como sacarosa, creando preocupaciones de
estabilidad. El entecavir tiene un grupo de amina primaria en
su estructura gque tiene la propensién a reaccionar con
cualquier edulcorante o agente saborizante que contenga
grupos aldehidos y/o cetonas. Esta reacclién es més
pronunciada a un pH de égido débil (pH 3 a 4), pero se
minimiza a un pH de 5 a 7.

Esta invencidén se refiere a composiciones farmacéuticas
liquidae que contienen una dosis baja del agente activo
antiviral entecavir para una administracién diaria, para
tratar la infeccldn por el virus de la hepatitis B en un
paciente adulto humano o en un paciente pedifitrico. Las
composiciones lfquidas farmacéuticas también tienen por 1lo
menos un componente adicional seleccionado de uno o més de
los siguientes: edulcorante, conservador, agente saborizante,
agente de soluc;idn amortiguadora, agente de ajuste de pH,
otros agentes farmacéuticamente activos, particularmente
otroas agentes antivirales o cualquier combinacién de éstos.

El término paciente adulto humano se define como un

paciente de alrededor de 16 afios de edad o més y un peso
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igual a o mayor de aproximadamente 50 kilogramca. Las
composiciones farmacéuticas que contienen entecavir en el
limite inferior de los intervalos de arriba son apropiadas
ﬁara administracién a pacientes pedidtricos o pacientea
adultos gque pesan menos que aproximadamente 50 kilogramos.

En una modalidad de la presente invencién, la composicién
lfquida de entecavir es una composicién farmacéutica lista para
usar. La concentracién de cada componente presente en la
composicién liquida de entecavir se refleja en un por ciento en
peso por volumen (% p/v). El agente antiviral entecavir estéa
presente en la composicién farmacéutica 1lista para usar,
liquida, en una cantidad de alrededor de 0.001% a alrededor de
20%. De preferencia, el entecavir esti presente en 1la
composicién en una cantidad de .aproximadamente 0.003% a
aproximadamente 10%, méAs preferentemente entre alrededor de
0.005% y alrededor de 5%, y mis preferentemente entre alrededor
de 0.005% y alrededor de 1%.

Para contrarrestar la amargura asociada con el entecavir
y hacer de spabor agradable la'compqsicién, puede adicionarse
un edulcorante a la composicién. Los edulcorantes apropiados
incluyen, por ejemplo, maltitol (Lycasin®), sacarosa,
sorbitol xilitol, manitol o cualesquiera combinaciones de
estos. El edulcorante esti presente en la composici6n en una
cantidad de aproximadamente 10% a aproximadamente 85%. De

preferencia, el edulcorante esti presente en una cantidad de
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aproximadamente 15% a aproximadamente 70%.

Para mejorar adicionalmente el sabor agradable de la
composicién de entecavir de la presente invencién, puede ser
édicionado un agente saborizante a la composicibén. Los
agentes saborizantes aproplados incluyen, por ejemplo,
cereza, guaranf, naranja, pldatano, fresa, vainilla, chocolate
o cualquier combinacifn de estos. El agente saborizante puede
estar presente en la composiciSén en una cantidad de
aproximadamente 0.001% a aproximadamente 2%. De preferencia,
el agente saborizante esti presente en una cantidad de
aproximadamente 0.01% a aproximadamente 0.075%.

La composicién de la presente invencién también puede
incluir un conservador. Los conservadores apropiados
incluyen, por ejemplo, metilparabeno, propilparabeno,
butilparabeno, benzoato de sodio, sorbato de potasio, o
cualquier combinacién de e.stos. El conservador puede estar
presente en la composicién en una cantidad de aproximadamente
0.01% a aproximadamente 1.0%. De preferencia, el conservador
estd presente en una cantidad de aproximadamente 0.1% a
aproximadamente 0.75%.

El pH de la composicién puede ajustarse con cualquier
dcido o base diluido apropiado. Por ejemplo, un &cido diluido
apropiado es el 4&cido clorhidrico y una base diluida
apropiada es el hidréxido de sodio. El pH de la composicidn

es de preferencia de aproximadamente 5 a aproximadamente 7.



La inclusién de un agente de solucién amortiguadora para
mantener un pH de la composicifn de aproximadamente 5 a
aproximadamente 7 es importante tanto para la eastabilidad del
éntecavir con el edulcorante como para la estabilidad del
conservador. Agentes de solucién amortiguadora apropiados
incluyen, por ejempleo, &cido citrico, citrato de sodio,
solucién amortiguadora de E?sfato, solucién amortiguadora de
acetato, o cualesquiera combinaciones de estos. El agente de
la solucién amortiguadora estd presente en la composicifén en
una cantidad suficiente para mantener un pH de la composicién
de aproximadamente 5 a aproximadamente 7. De preferencia, la
concentracién molar del agente de solucién amortigquadora esta
entre alrededor de 5 mM a alrededor de 200 mM. El agente de
solucién amortiguadora esti presente en la composicién en una
cantidad de aproximadamente 0.01% a aproximadamente 5%.

Los componentes anterliores de la composicién liquida de
entecavir pueden formularse en solucién con cualquier
solvente apropiado farmac&uticamente aceptable. Un solvente
aprcpiado farmacéuticamente aceptable incluye, por ejemplo,
agua, PEG 400, propilen glicol, etanol, glicerina, o
cualquier combinacién de estos. De preferencia, el solvente
farmacéuticamente aceptable es agua.

Doe compogicionee lfigquidas de entecavir preferidas,
listas para usar, de la presente invencién se establecen en

las Tablas 1 y 2 poateriores.
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TABLA 1
Formulacién Liquida de Entecavir Lista para usar (RTU, por

sus siglas en inglés) (0.2 mg/mL)

[ingredientos Gramo/100 mi Funcion

Entecavir 0.02 Agente Antiviral
Maltitol (Lycasin®) 65.0 Edulcorante
Metliparabeno 0.2 Conservador
 Propiiparabeno 0.028 Conservador
Cereza o Guarand o Naranja | 0.05/0.025/0.025 Agente Saborizante
Acido Citrico/ Citrato de Sodio {0.96/1.47 (100mM)6 Agente Amortiguador

0.037/0.24 (10mM)
Agua c.s. a100 mL Solvente

(pH 6.0)

TABLA 2

Formulacién Liquida de Entecavir Lista para usar (RTU) (0.05

mg/mL)
lnurediontaa Gramos/100 ml Funclén
Entecavir 0.005 ' Agente Antiviral
Maltitol (Lycasin®) 65.0 Edulcorante
Metilparabeno 0.2 Conservador
Propilparabeno 0.028 Conaervador
Cereza o Guarana o Naranja | 0.05/0.025/0.025 Agente Saborizante
Acido Citrico/ Citrato de Sodio |0.86/1.47 (100mM)6 Agente Amortiguador.
0.037/0.24 (10mM)
Agua ) c.s.a100 mL Solvente
(pH 6.0)

La estabilidad de la composicién liquida de entecavir

lista para usar de la presente invencién se demuestra abajo

en las Tablas 3 y 4.
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TABLA 3
Estabilidad de Entecavir listo para usar (RTU) Formulacién Liquida®, 0.05
mg/mL, en Botellas de Vidrio Transparentes
Tiempo, Condicién de Entecavir Impureza Metilparabeno Propilparabeno pH/
semanas aimacenamiento /Degradante apariencia
% L.
Potencia, % RRT | Total | Potencia % Potencia, %
mg/mL | Etiqueta | 0.24 mg/mL | Etiqueta | mg/mL | Etiqueta
Inicial 0.0508 | 1016 | 0.07 | 0.07 1.94 97 0.273 97.5 | 5.99/cumple
4 dlas 25°CHIUUVA’PROT | 0.0508 | 101.2 | 0.07 007 1.98 99 0.277 98.9 | 6.02/cumple
25°CHILIUVA’EXPOS | 00503 | 1006 | 0.07 | 0.07 1.98 99 0.278 993 | 6.03/cumple
2 25°CHILUVA’PROT | 00506 | 1012 | 007 | 0.07 2.00 100 0.284 101.4 | 5.67/cumple
25°CHIL/UVA’ EXPOS | 0.0499 998 | 007 | 074°| 1.98 89.0 0.279 996 | 5.91/cumple
30°C/80% de HR 0.0512 | 1024 | 0.08 | 0.06 20 100 0.281 1004 | 6.02/cumple
40°C/75% de HR 0.0513 | 1026 | 0.09 | 0.09 1.89 99.5 0.278 99.3 | 6.03/cumple
4 30°C/80% de HR 0.0509 | 1018 | 0.07 | 0.07 1.97 98.5 0.280 100 | 6.03/cumple
40°C/75% de HR 0.0508 | 1018 | 0.07 | 0.07 1.85 97.5 0.279 99.6 | 6.01/cumple
50°C 0.0505 | 101.0 | 0.08 | 008 1.88 94.5 0.278 986 | 6.00/cumple
13 25°C/80% de HR 0.0509 | 101.8 | 0.07 | 0.07 2.00 100 0.286 102.1 | 6.03/cumple
30°C/80% de HR 0.0815 | 1030 | 007 | 0.07 197 98.5 0.282 100.7 | 6.01/cumple
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Entecavir Impureza Metilparabeno Propiparabeno
/Degradants
%11

40°CI75% de HR 00508 { 1016 | 0.07 | 0.07 1.91 955 0.281 1004 | 6.00/cumple

50°C 0.0500 | 100.0 | 0.05 | 0.05 1.73 88.5 0.272 97.1 | 5.98/cumple

26 5C 0.0512 1024 | <0.05| <005 2.00 100 0.284 101.4 | 5.98/cumple
25°C/60% de HR 0.0509 | 101.8 | <0.05| <0.05| 1.96 o8 0.281 1004 | 6.00/cumple

30°C/80% de HR 0.0510 102 | <0.05|<0.05| 1.94 97 0.280 100.0 | 5.99/cumple

40°C/75% de HR 0.0501 1002 | <0.05|<0.05| 1.80 90 0.274 97.9 | 5.99/cumple

Las soluciones se almacenaron en botellas de cristal de 4 oz (120 mDI) con tapa
a prueba de nifios lleno a 66-mL.

Las botellas se almacenaron en una posicién vertical excepto para muestras de
fotoestabilidad, donde las botellas se almacenaron recostadas.

HIL/UVA = Ultravioleta-A (intervalo 320-400 nm) y luz fluorescente visible de
alta-intensidad.

Las directrices ICH de 200 vatios horas/m?> y 1.2 x 10° horas lux se establecen
después de aproximadamente 4 dias.

Dos degradantes adicionales con RRT de 1.8 (0.61 % I.I.) y 2.1 (0.05% I.I.) se

detectaron en esta muestra.

o
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HR = humedad relativa

RRT = tiempo de retencién relativo

PROT = protegido (botella con tapa)

EXPOS = no protegido (sin tapa)

TABLA 4

Estabilidad de Entecavir Listo para uso (RTU) Formulacién Liquida®, 0.2 mg/mL, en

Botellas de Vidrio Transparentes

Tiempo, Condicién de Entecavir Impureza Metilparabeno Propilparabeno pH/ -
semanas almacenamiento /Megradante . apariencia -
% L1
Potencia, % RRT | Total | Potencia % | Potencia, %
mg/mL. | Etiqueta | 0.24 mg/mL | Etiqueta| mg/mL | Etiqueta
Inicial 0.204 102 | 007 | 007 | 1.87 g935° 0.264 94.3° [ 5.96/cumple
4dias 25°CHIL/UVA® PROT 0.201 1005 | 007 [ 007 | 196 98 0.277 98.9 | 6.02cumple
25°CHIL/UVA’ EXPOS | 0.200 100 | 006|006 | 195 975 0.275 98.2 | 6.04/cumple
2 25°CHILAUVA® PROT 0.203 1015 | 0.07 | 0.07 1.88 99.5 0282 100.7 | 5.75/cumple
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Entecavir Impureza Metiiparabeno Propilparabeno
/Degradante
% LI.
25°CHILUVA" EXPOS |  0.189 805 | 007 | 026°| 197 98.5 0.278 98.3 | 5.94/cumple
30°C/60% de HR 0.205 1025 | 0.07 | 0.07 200 100 0.281 1004 | 5.99/cumple
40°C/75% de HR 0.203 101.5 | 0.07 | 0.07 1.89 99.5 0.286 102.1 | 6.00/cumple
4 30°C/B0% de HR 0.205 1025 | 0.07 | 0.07 1.97 98.5 0.280 100 | 5.99/cumple
40°C/75% de HR 0.203 101.5 | 0.08 | 0.08 1.95 97.5 0.280 100 | 5.97/cumple
50°C 0.204 102 0.06 | 0.06 1.91 955 0.280 100 | 5.96/cumple
13 25°C/60% de HR 0.205 1025 | 0.07 | 0.15°| 209 104.5 0.299 106.8 | 8.00/cumple
30°C/80% de HR 0204 1020 | 008 | 0.15° 210 105 0.301 107.5 | 6.00/cumple
40°C/75% de HR 0.205 4025 | 0.07 | 0.07 1.89 94.5 0.279 99.6 | 6.03/cumple
50°C 0203 1015 | 007 [ 014 | 168 84.0 0.265 946 | 5.97/cumple
26 5C 0.206 103 |<0.05|<0.05( 1.809 99.5 0.284 101.4 | 5.94/cumple
25°C/60% de HR 0.2068 103 | <0.05{<005| 1.97 98.5 0.283 101.1 | 5.94/cumple
30°C/60% de HR 0.204 102 |<0.05|<005( 1.94 14 0.280 100 | 5.99/cumple
40°C/75% de HR 0.202 101 |<0.05|<005| 1.81 90.5 0.276 986 | 5.98/cumple
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Las soluciones se almacenaron en botellas de cristal de 4 oz (120 mL) con tapa
a prueba de nifios llenoc a 66-mL.

Las botellas se almacenaron en una posicién vertical excepto para muestras de
;otoestabilidad, donde las botellas fueron almacenadas recostadas.

HIL/UVA = Ultravioleta-A (intervalo 320-400 nm) y luz fluorescente visible de
alta-intensidad.

Las directrices ICH de 200 vatios horas/m* y 1.2 x 10° horas lux se encuentran
después de aproximadamente 4 dias.

Las bajas concentraciones de conservador en la muestra inicial fueron debidas a
problemas de ensayo. Estas estuvieron soportadas por el 98-100% de los
resultados para las muestras almacenadas bajo las condiciones aceleradas.

Un degradante adicional con RRT de 1.8 (0.19% I.I.) se encontr6 en estas
muestras.

Un degradante adicional con RRT de 2.33 se encontré al nivel 0.07% y 0.08% I.I.

en las muestras 25°C/60% de HR y 30°C/60% de HR, respectivamente.

4
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De manera clara, los datos mostrados arriba demuestran qu
las composiciones de entecavir, liquidas listas para usar son
extremadamente estables durante un periodo prolongado de tiempo
en temperaturas variables, aun con la  inclusién de un
edulcorante.

Las formulaciones liquidas que contienen de
aproximadamente 0.001 mg a apréximadamente 10 mg de entecavir
por mL se preparan de acuerdo con los siguientes procedimientos
gque aseguran alta potencia y uniformidad del producto. Las
composiciones liquidas listas para usar ee preparan primero
disolviqndo cuidadogamente los conservadores y el entecavir en
agua. Los congervadorese Y el entecavir se disuelven por
agitacién de la solucién con calentamiento a una temperatura de
aproximadamente 40°C a aproximadamente 80°C.

Una vez que los conservadores y el entecavir se
disuelven, el edulcorante se adiciona a 1la soluci6n de
anterior. La 8solucién se mezcla con un mezclador a una
velocidad suficiente para formar un vbrtice hasta que se
disuelve el edulcorante.

Después de enfriar la solucifn abajo de 35°C, uno o mis
agentes de solucién amortiguadora y un agente saborizante se
adicionan después a la solucién. La solucién se mezcla con
cualquier mezclador apropiado hasta que se disuelven el agente
de s8olucibén amortiguadora y el agente saborizante. Si es

necesario, el pH de la s8olucién puede ser ajustado de
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aproximadamente 5 a aproximadamente 7 con un &cido o base
diluida. Después de ajustar el pH, el agua remanente se
adiciona para cubrir el volumen final del lote. La solucidn
final se mezcla hasta ser u.!;iforme. La solucién se embotella y
almacena a temperatura ambiente.

En una segunda modalidad de la presente invencién, la
compogicién liquida de entecavir se formula de un polvo para
constitucién como una composiciéh liquida en el momento del
uso. Con un polvo para constitucién, el polvo se mezcla con una
cantidad predeterminada de agua para formar la composicién
liquida de entecavir. Una ventaja de usar un polve es que la
estabilidad del polvo puede mantenerse a través de su vida de
anaquel. La concentracién de cada componente de las
composiciones en polvo de la presente invencién esti reflejada
como uni por ciento en peso (%p} basado en el peso total de la
composicifén en polvo.

El agente antiviral entecavir estid presente en la
composicién en polvo en una cantidad de aproximadamente 0.001%
a alrededor de 20%. De preferen'cié., el entecavir esti presente
en la composicién en polvo en una cantidad de aproximadamente
0.003% a aproximadamente 10%, mis preferentemente
aproximadamente 0.005% a aproximadamente 5%, y todavia més
preferentemente aproximadamente 0.005% a aproximadamente 1%.

Para superar la amargura asociada con el entecavir, vy

hacer la composicién de sabor agradable en el momento de uso,
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un edulcorante, como se menciond arriba para las composiciones
lfquidas de entecavir, puede adicionarse a la composicién en
polvo. Los edulcorantes incluyen, por ejemplo, sacarosa,
élucosa, acesulfame, dextrosa, sorbitol, xilitol, manitol, o
cualquier combinacién de estos. El edulcorante estd presente en
la composicién en polvo en una cantidad de aproximadamente 30%
a aproximadamente 98%, basado en el peso total de 1la
composicién en polvo. De preferencia, el edulcorante estd
presente en la composicién en un cantidad de aproximadamente
60% a aproximadamente 95%.

Para mejorar adicionalmente el sabor de la composicién en
polvo de entecavir de 1la presen-te invencién, un agente
saborizante, tal como los mencionados para las composiciones
lfquida, puede adicionarse al polvo para la constitucién de la
composicién. Los agentes saborizantes incluyen, por ejemplo,
cereza, guarand, naranja, plétano, fresa, vainilla, chocolate,
o0 cualquier combinacién de estos. El agente saborizante puede
incluirse en la composicién en polvo en una cantidad de
aproximadamente 0.001l% en peso a aproximadamente 1% en peso. De
preferencia, el agente agaborizante estd presente en una
cantidad de aproximadamente 0.01% en peso a aproximadamente
0.50% en peso.

El polvo para la composicién de constitucién de 1la
presente invencién también puede incluir un conservador, tal

como los mencionados arriba para la composicién liquida de la

s
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presente invencién. Los conservadores pueden incluir, por(\/ﬁ\
ejemplo, metilparabeno, propilparabeno, benzoato de sodio,
gorbato de potasio, y/o éombiqaciones de estos. Los
conservadores pueden estar presentes en la composicién en polvo

en una cantidad de aproximadamente 0.0l% en peso a
aproximadamente 5% en peso. De preferencia, el conservador estd
presente en una cantidad de aproximadamente 0.50% en peso a
aproximadamente 3% en peso.

La inclusifn de un agente amortiguador para mantener un pH
de la composicién de aproximadamente 5 a aproximadamente 7 ea
importante para la estabilidad de la composicién en polvo del
entecavir con el edulcorante y la estabilidad del conservador.
Pueden usarse los agentes de solucién amortiguadora apropilados,
tales como los descritos arriba para las composiciones liquidas
de entecavir. Los agentes de soluciones amortiguadoras
incluyen, por ejemplo, &cido citrico, citrato de Bsodio,
Bolucién amortiguadora foefatada, solucién amortiguadora de
acetato, © cualquier combinacién de estos. El agente
amortiguador se incluye en el polvo para la composicién de
constitucién en una cantidad suficiente para mantener un pH de
la composicién de aproximadamente 5 a aproximadamente 7. De
preferencia, la concentracién molar del agente amortiguador es
de aproximadamente 5 mM a aproximadamente 200 mM. El1 agente
amortiguador est& presente en ia composicién en polvo en una

cantidad de aproximadamente 1% a aproximadamente 20%. De
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preferencia,
5% a aproximadamente 15%.
Tres composiciones

fon‘nuladas

liquidas

preferidas

estd presente en una cantidad de aproximadamente

de

de un polvo para constitucién de la presente

invencién se representan en las Tablas 5 a 7 posteriores.

TABLA 5

Polvo para constitucién de Entecavir (0.2 mg/m;)

Formulacién Liquida.

Ingredientes Gramos/100 ml | Funcién
Entecavir 0.02 Agente antiviral
Xilitol 35.0 Edulcorante
Benzoato de Sodio 0.4 Conservador
Cereza o Guarana 0.05/0.025 Agente Saborizante
Fosfato de Potasio, monobasico (KH,PO,) y | 2.58/0.04 Agente Amortiguador
Fosfato de Potaslo dibasico (Na;HPQj)
Agua Purificada c.s.a100mL Solvente
(pH 5.0)
TABLA 6

Polvo para constitucién de Entecavir (0.05 mg/mL)

Formulacién Liquida.

(pH 5.0)

Ingredientes Gramos/100 ml | Funclén

Entecavir 0.005 Agente Antiviral

[ Xiltol - |35.0 Edulcorante
‘Benzoato de Sodio 0.4 Conservador

Cereza o Guarand 0.05/0.025 Agente Saborizante
Fosfato de Potasio, monobdeico (KH:PO,)|2.58/0.04 Agente Amortiguador.
y Fosfato de Potaslo dibasico (Na;HPO,) )

Agua Purificada c.5.a100 mL Solvents

entecavir




19

TABLA 7

Polvo para constitucién de Entecavir (0.2 mg/mL)

Formulacién Liquida.

Ingredientes Gramoa/100 mi Funclén
Entecavir 0.02 Agente Antiviral
Manitol 15.0 Edulcorante
Benzoato de Sodio 0.4 Conservador
| Cereza o Guarana 0.05/0.025 Agente

. Saborizante
Fosfato de Potasio, | 2.568/0.04 Agente
monobasico (KH:,PO,) y Amortiguador
Fosfato de Potasio dibasico
(NaHPO,)
Agua Puriflcada c.s.a 100 mL Solvente

H 5.0)
La estabilidad de 1las composiclones 1liquidas de

-

TABLA 8

entecavir formuladas a partir de polvos para constitucién se

demuestra a continuacién en las Tablas 8 y 9.

Estabilidad De Polvo para Constlitucién de Entecavir (0.2

mg/mL) Formulacién Liquida dada en Tabla 5

Tiempo | Condicién En Solucién amortiguadora Citrica 100 mM

de aimacenamiento : )

% de potencia Inicial PH para ambos
sabores
Con Cereza Con Guarané

3 semanas |5°C ND 103 5.0

40°C ND 101.5 5.0

50°C ND 103 5.0
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ND - No determinado (\/\

TABLA 9
Estabilidad de Polvo para Constitucién de Entecavir

(0.05 mg/mL) Formulacién Liquida dada en Tabla 6

Tiempo Condicién de En Solucién Amortiguadora Citrica 100 mM

aimacenamlento

% de potencia inicial PH para ambos
sabores
Con Cereza |Con Guarana

6semanas |5°C 100 100 5.0

30°C 100 100 5.0
6 semanas |40°C 104 08 5.0

50°C 81 80 5.0

Claramente, los datos establecidos arriba demuestran que
las composiciones liquidas de entecavir formadas a partir de
un polvo para constitucién de la composicién  son
extremadamente estables en un periodo prolongado de tiempo a
temperaturas variadas, aun con la inclusién del edulcorante.

El polvo para constitucién, las composiciones liquidas
de entecavir de la presente invencién pueden elaborarse
formulando primero una composicibn_en polvo. La composicién
en polvo se forma mezclando el entecavir, edulcorante,
conservador, agente saborizante, y agente amortiguador en un
mezclador a una velocidad baja usando mezclado geométrico. La
mezcla resultante se subdivide en una botella de 100 mL de

boca ancha. Cada botella tendrd alrededor de 38 gramos de
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mezcla. Para formar una composicién liquida, la mezcla estm
constituida con una cantidad de agua apropiada para obtener

la concentracién deseada de entecavir en la soluciéfn.

Deberd entenderse que mientras loa procedimientos
anteriores se describen para la preparacién de composiciones
farmacéuticae que contienen aproximadamente 0.05 mg a
aproximadamente 0.2 mg de entecavir, también pueden emplearse
para preparar composiciones farmacéuticas que contienen bajas
dosis de cualquier sustancia farmacéuticamente activa
soluble.

En otra modalidad de 1la presente invencién, una
infeccifn por el virus de la.hepatitia B puede sger tratada
con composiciones liquidas de bajas dosis de entecavir como
las descritas arriba en combinacién con uno o mis agentes
farmacéuticamente activos adicionales.

Los agentes apropiados farmacéuticamente activos
adicionales para este proﬁBsito incluye uno o mis agentes
antivirales, por ejemplo, didanosina, lamivudina, abacavir,
adefovir, adefovir dipivoxil, £famciclovir, (2R,4R)-4-(2,6-
diamino-9H-purin-9-il) -2-hidroximetil-1, 3-dioxolano (DAPD) ,
proteinas inmunomoduladoras de hepatitis B (EHT 899 de Enzo
Biochem), emtricitabina, 1- (2-desoxi-2-fluoro-8-D-
arabinofuranosil)timina (FMAU), GLQ-223 (Compuesto A, alfa-
tricosantin), epavudina (L-dT), epcitabina (L-dC), ribavirin,

tenofovir (PMPA), 2°,3°-didesoxi-2”,3°-dideshidro-beta-L(-)-
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5-fluorcocitidina[L{-)Fd4C], asi como otro fluoro L- ¥y D:’_‘\J\\\

nuclebsidos.

Los agentes farmacéuticawente activos apropiaqos para

este propbésito también pueden: incluir wuno o més
inmunomoduladores, por ejemplo, alfa interferén, beta
interferén, interferén pegilado, timosin alfa, y vacunas de
hepatitis B tales como HBV/MFS9, Hepagene y Theradigm-HBV.
- En otra modalidad de 1la presente invencién, los
pacientes co-infectados -bueden ser tratados con las
composiciones liquidas de baja dosis de entecavir descritas
arriba. Un paclente co-infectado es uno infectado con otra
enfermedad viral o no viral ademis de la hepatitis B. En
particular, tal tratamiento es posible para pacientes de
hepatitie B co-infectados con hepatitis C o© VIH. Tales
pacientes co-infectadoe 8e tratan preferentemente con
composiciones liquidas de baja dosis de entecavir como las
descritas arriba en combilnacién con uno o mis de otros
agentes farmacéuticaménte activos como los descritos arriba.
Por ejemplo, un paciente co-infectado con hepatitis B vy
hepatitis € puede ser tratado con la composicién liquida de
baja dosls de entecavir ademis de ser tratado con un régimen
de ribavirin y un interferén.

Las composiciones farmacéuticas liquidas de baja dosis

de entecavir descritas arriba para adminiptracién diaria,

también pueden administrarse menos  frecuentemente a ciertos
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pacientes. Por ejemplo, los pacientes que han sido tratados
por administracién diaria de composiciones farmacéuticas de
baja dosis de entecavir, de manera que su infeccién con virus
de hepatitis B estd ahora bajo control, pueden ser puestos en
un régimen de mantenimiento para protegerlos éontra una

infeccién posterior. Tal terapia de mantenimiento puede

involucrar la administracién de la composicién liguida Qe

baja dosis de entecavir en bases menores a las diarias. Por
ejemplo, puede ser suficiente una Gnica dosis administrada
cada tres o cuatro dfas o administrada sobre una base
semanal.

Sorpresivamente, se ha encontrado que la administracién
una vez al dia de las composiciones liquidas
farmacéuticamente activas de baja dosis de entecavir de esta
invencién son efectivas para tratar una infeccién de virus de
hepatitis B 8in efectos colaterales indeseables, que pueden
resultar de 1la administracién dei régimen de dosis alta
descrito en la Patente U.S. No. 5,206,244.

De esta manera, la presente invenciém habiéndose
descrito con particular referencia a las formas preferidas,
serd obvio que pueden hacerae varios cambios y modificaciones
en la misema sin apartarse del espiritu y alcance de la
presente invencién como se define en las reivindicaciones

adjuntas.

3
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REIVINDICACIONES

1. Una composicién farmacéutica 1liquida para tratar
infecciones por el virus de hepatitis B, caracterizada porque
comprende un solvente farmacéuticamente aceptable y alrededor
de 0.001% hasta alrededor de 20% p/v de entecavir.

2, La composicién ligquida farmacéutiéa de conformidad
con la reivindicacién 1, carécter:i:zada porque el entecavir
estd presente en la composicién en una cantidad de alrededor
0.003% a alrededor de 10% p/v.

3. La composicién liquida farmacéutica de conformidad
con la reivindicacién 2, caracterizada porque el entecavir
estld presente en la compositién en una cantidad de alrededor
de 0.005% a alrededor de 5% p/v.

4. La composicién liquida farmacéutica de conformidad
con la reivindicacién 3, caracterizada porque el entecavir
estd presente en la composicién en una cantidad de alrededor
de 0.005% a alrededor de 1% p/v.

5. La composicién liquida farmacéutica de conformidad
con la reivindicacién 1, caracterizada porque ademis
comprende por lo mencs un componente seleccicnado del grupo
consiste de edulcorante, conservador, agente saborizante,
agente de solucién amortiguadora, agente para ajuste de pH,
agente farmacéuticamente activo distinto a entecavir, vy

cualesquiera combinaciones de é&stos.
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6. La composicién liquida farmacéutica de conformida:::;L\\~

con la reivindicacifn 5, caracterizada porque el edulcorante

se selecciona del grupoe que consiste de maltitol, sacarosa,

Borbitol, xilitol, manitol, y cualesquiera combinaciones de

éstos, y estd presente en una cantidad alrededor de 10% a

alrededor 85% p/v.

7. La composiciétn liquida farmacéutica @e conformidad

con la reivindicacién 5, caracterizada porque el conservador

selecciona del grupo que consiste de metilparabeno,

propilparabeno, benzoato de sodio, sorbato de potasio, y

cualesquiera de las combinaciones de &éstos y esti presente en

una cantidad de alrededor de 0.01% a alrededor de 1.0% p/v.

8. La composicién liquida farmacéutica de conformidad

con la reivindicacidén 5, caracterizada porque el agente

saborizante est&4 presente en una cantidad de alrededor de

0.001% a alrededor de 2% p/v.

9. La composicién liquida farmacéutica de conformidad

con la reivindicacién 5, caracterizada porgue el agente de

golucidn amortiguadora se selecciona del grupo que consiste

de &cido citrico, citrato de sgdio, solucién amortiguadora de

fosfato, solucibén amortiguadora de -dcetato, y cualesquilera de

las combinaciones de éstos y esti presente en una cantidad de

alrededor de 0.01% a alrededor de 5% p/v.

10. La composgicidn lfquida farmacéutica de conformidad

con la reilvindicacién 5, caracterizada porque el agente de
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ajuste de pH Be selecciona del grupo que consiste de scidd
diluido, base diluida, y cualesquiera combinaciones de é&stos
y estid presente en una cantidad para ajustar el pH de la
éomposicién entre alrededor de 5 y alrededor de 7.

11. La composicién ligquida farmacéutica de conformidad
con la reivindicaclén 5, caracterizada porque el agente
farmacéuticamente activo diferente al entecavir se selecciona
del grupo que consiste de didanosina, lamivudina, abacavir,
adefovir, adefovir dipivoxil, famciclovir, (2R, 4R)-4-(2,6-
diamino-9H-purin-9-il) -2-hidroximetil-1, 3-dioxolano (DAPD) ,
protefinas inmunomoduladoras de hepatitis B (EHT 899 de Enzo
Biochem) , emtricitabina, - 1-(2-desoxi-2-fluoxro-R-D-
arabinofuranosil) timina (FMAU)}, GLQ-éZB (Compuesto A, alfa-
tricosantin), epavudina (L-d4T), epcitabina({L-dC), ribavirin,
tenofovir (PMPA), 27,37-dldesoxi-2”,3°-dideshidro-beta-L(-)-
5-fluorocitidina[L(-)Fd4aC], fluoro L- vy D-nucleésidos,
inmunomoduladores, y cualesgquiera combinaciones de é&stos.

12. La composicién liquida farmacéutica de conformidad
con la reivindicaciédn 1, caracterizada porque el solvente
farmacéuticamente aceptable se selecciona del grupo que
consiste de agua, PEG 400, propllenglicol, etanol, glicerina,
Y cualesquiera combinaciones de éatos.

13. La composicién liquida farmacéutica de conformidad
con la reivindicacién 1, caracterizada porque el solvente

farmacéuticamente aceptable es agua.
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14. Un polvo para constitucién en el momento de uso com;\::)\\\

una composicién farmacéutica liquida para tratar la infeccidn
por el virus de hepatitis B, caracterizado porque comprende
alrededor de 0.001 % en peso hasta alrededor de 20% en peso
de entecavir, basado en el peso total de la composicibén en
polvo.

15. La composicién en polvo de conformidad con la
reivindicacién 14, caracterizada porque el entecavir est8
presente en la composiciéh en polvo en una cantidad de
alrededor de 0.003% en peso hasta alrededor de 10% en peso
basado en el peso total de la composicién en polvo.

16. La composicién en polvo de conformidad con 1la
reivindicacién 15, caracterizada porque el entecavir esté
presente en la composicién en polvo en una cantidad de
alrededor de 0.005% en pego hasta alrededor de 5% en peso
basado en el peso total de la composicién en polvo.

17. La composicién en polvo de conformidad con la
reivindicacién 16, caracterizada porque el entecavir esté
presente en la composicién en polvo en una cantidad de
alrededor de 0.005% en peso hasta alrededor de 1% en peso
basado en el peso total de la composicién en polvo.

18. La composicién en polvo de conformidad con 1la
reivindicacién 14, caracterizada porque ademés comprende por
lo menos un componente seleccionado del grupo que consiste de

edulcorante, conservador, agénte . saborizante, agente de
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solucién amortiguadora, agente de ajuste de pH, agentehi:s\\\\

farmacéuticamente activo ademés del entecavir, y cualesquiera
combinaciones de éstos.

: 19. La composicién en polvo de conformidad con la
reivindicacién 18, caracterizada porque el edulcorante pe
selecciona del grupo que congiste de sacarosa, glucosa,
acesulfame, dextrosa, sorbitol, xilitel, manitol, Y
cualesquiera combinaciones de éstos y estd presente en una
cantidad alrededor de 30% en peso hasta alrededor de 98% en
peso.

20. La composicién en polvo de conformidad con 1la
reivindicacién 18, caracterizada porque el conservador se
selecciona del grupo que consiste de metilparabeno,
propilparabeno, benzoato de sodio, Bsorbato de potasio, vy
cualesquiera de las combinaciones de éstos y est& presente en
una cantidad de 0.01% en peso hasta alrededor de 5% en peso.

21. La composicién en Eolvo. de conformidad con 1la
reivindicacién 18, caracterizada porque el agente saborizante
estd presente en una cantidad alrededor de 0.001% en peso
hasta alrededor de 1% en peso.

22. La composicién en polvo de conformidad con 1la
reivindicacién 18, caracterizada porque el agente de solucibn
amortiguadora se selecciona del grupo que conaiste de &cido
citrico, citrato de sodio, solucién amortiguadora de fosfato,

solucién amortiguadora de acetato, y cualesquiera de las
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combinaciones de estos y estd presente en una cantidad
alrededor de 1% en peso hasta alrededor de 20% en peso.

23. La composicién en polvo de conformidad con 1la
fei‘vindi cacién 18, caracterizada porque el agente
farmacéuticamente activo ademies del entecavir se selecciona
del grupo que consiste de didanosina, lamivudina, abacavir,
adefovir, adefovir dipivoxi]:, famciclovir, (2R, 4R)-4-{2,6-
diamino-9H-purin-9-11) -2-hidroximetil-1,3-dioxolano {DAPD) ,
protefinas inmunomoduladoras de hepatitis B (EHT 899 de Enzo
Biochem) , emtricitabina, 1- (2-desoxi-2-fluoro-8-D-
arabinofuranosil) timina (FMAU), GLQ-223 (Compuesto A, alfa-
tricosantin), epavudina (L-dT), epcitabina(L-@dC), ribavirin,
tenofovir (PMPA),2",3"-didesoxi-27,3"-dideshidro-beta-L(-)-5-
fluorocitidina [L{-)Fd4C], fluoro L- Y D-nucleéaidos,
inmunomoduladores, y cualesquiera combinaciones de éstos.

24. Un método para preparar una composicién liquida
farmacéutica para la administracién oral que contiene una
dosis baja de entecavir, que comprende la etapa de disolucién
del entecavir y el conservador en una solucién que comprende
un solvente farmacéuticamente aceptable, caracterizado porque
el entecavir estd presente en la solucién en una cantidad
alrededor de 0.001% hasta alrededor de 20% en una base
peso/volumen de la solucién.

25. El método de conformidad con la reivindicacién 24,

caracterizado porque el solvente farmacéuticamente aceptable
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ea agua.

26. El método de conformidad con la reivindicacidén 24,

caracterizado porque comprende ademis las etapas de:

{a) disolucién de un edulcorante en la solucién;

(b) disolucién de un agente .amortiguador en la solucién; y
(¢) disolucién de un agente maborizante en la solucién.

27. Un método para preparar un polvo para reconstitucién
en el momento de uso como una compoesicién farmacéutica
lfquida para administracién oral que contiene una baja dosis
de entecavir, caracterizado porque comprende la etapa de
mezclar el entecavir con por lo menos un componente adicional
seleccionado del grupo que consiste de edulcorante,
conservador, agente saborizante, agente de solucién
amortiguadora, y cualesquiera combinaciones de é&stos, en
donde se forma el polvo para constitucién y donde el
entecavir est& presente en el polvo para constitucién de la
compopicién en una cantidad alrededor de 0.001% en peso a
alrededor de 20% en peso.

28. Una composgicién Ffarmacéutica liquida caracterizada
porque comprende:
alrededor de 0.001% a alrededor de 20% de entecavir;
alrededor de 10% a alrededor de 85% ae edulcorante;
alrededor 0.001% a alrededor de 0.1% de agente saborizante;
alrededor de 0.01% a alrededor de 1% de conservador;

alrededor de 0.01% a alrededor de 5% de agente de solucibn
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amortiguadora; y
c.s8. de solvente farmacéuticamente aceptable,
en donde los porcentajes son sobre una base de peso/volumen.

29. La composicién farmacéutica liquida de confo¥midad
con la reivindicacién 28, caracterizada porque el entecavir
esté presente en una cantidad alrededor de 0.003% a alrededor
de 10% p/v.

30. La composicién farmacéutica liquida de conformidad
con la reivindicacién 29, caracterizada porque el entecavir
esti presente en una cantidad alrededor de 0.005% a alrededor
de 5% p/v.

31. La composicién farmacéutica liquida de conformidad
con la reivindicaciéon 230, carécter@zada porque el entecavir
estd presente en una cantidad alrededor de 0.005% a alrededor
de 1% p/v.

32. La composicién farmacéutica lIiquida de conformidad
con la reivindicacién 28, caracterizada porque el entecavir
estd presente en una cantiddd alrededor de 0.005% p/v.

33. La composicidn farmacéutica liquida de conformidad
con la reivindicacién 28, caracterizada porque el entecavir
estd presente en una cantidad alrededor de 0.02% p/v.

34. Un polvo para constitucién en el momento de uso como
una composicién farmacéutica liquida, caracterizado porque
comprende :

alrededor de 0.001% en peso a alrededor de 20% en peso
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de entecavir;

alrededor de 70% en peso a alrededor de 90% en peso de
edulcorante;

alrededor de 0.001% en peso a alrededor de 1% en peso de
agente saborizante; .

alrededor de 0.01% en peso a alrededor de 5% en peso de
congervador; y

alrededor de 1% en peso a alrededor de 20% en peso de
agente de solucién amortiguadora,

en donde los porcentajas estén basados en el peso total
de la composicién en polvo.

35. La composicién en polvo de conformidad con 1la
reivindicacién 34, caracterizada porque el entecavir estéd
presente en una cantidad alrededor de 0.003% en peso a
alrededor de 10% en peso basado en el peso total de la
composicién en polvo.

36. La composicién en polvo de conformidad con 1la
reivindicacién 35, caracterizada porque el entecavir estéi
presente en una cantidad alrededor de 0.005% en peso a
alrededor de 5% en peso basado en el peso total de 1la
composicién en polvo.

37. La composicitén en polvo de conformidad con la
relvindicacién 36, caracterizada porque el entecavir esté
presente en una cantidad alrededor de 0.005% en peso a

alrededor de 1% en peso basado en el peso total de la
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composiciédn en polvo. .

38. La composicién en polvo de conformidad con la
reivindicacién 34, caracterizada porque el entecavir est&
ﬁresente en una cantidad alrededor de 0.013% en peso basado
en el peso total de la compoeicifn en polvo.

39. La composicién en polvo de conformidad con la
reivindicacién 34, caracterizada porque el entecavir esté
presente en una cantidad alrededor de 0.05% en peso basado en
el peso total de la composicién en polvo.

40. La composicifn en polvo de conformidad con 1la
reivindicacién 34, caracterizada porque el entecavir esté

presente en una cantidad alrededor de 0.11% en peso basado en

el peso total de la composicién en polvo.
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RESUMEN DE LA INVENCION

La presente invencién proporciona composiciones
Farmacéuticas liquidas, que tienen wuna baja dosis de
entecavir. En una modalidad de la presente invencién, la
composiciébn liquida de entecavir es una composicién lista
para usar que estd formulada para ser estable y de sabor
agradable. En una gegunda modalidad de la presente invencién,
la composicién 1liguida de entecavir se formula de una
composicién en polvo en el momento de uso. Las composiciones
de baja dosis de entecavir también pueden incluir por 1lo
menos un compenente seleccionado de edulcorante, conservador,
agente saborizante, agente amortiguador, o combinaciones de
estos. Las composiciones liguidas de entecavir también pueden
formularse en combinacién con otros agentes éarmacéuticamente

activos.
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m [ | Non-estahlishment of report with regand 1o novelty, laventive step and indusirial applicability
Iv [ | Lack of unity of invention .
v [X] Reasoned statement under Article 35¢2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
VI [] Cermin documents cited
v [ ] Cernin dofects in the international application
vill [ Certain observations on the intemational application

[ Date of submission of the demand Date of completion of this repart

05 November 2003 (06. 11.2003) 03 May 2004 (03.05.2004)

Name and mailing address of the IPEA/US

Facsimile No. (703) 305-3230

e T VGBI 2etl -Hamuofy, -

Alexzndrin, Virginia 22313-1450 Telephone No. (571) 272-1600

Form PCT/IPEA/409 (cover sheet)uly 1998)



) I .onal application No.
INTERNATIONAL PRELIMINARY EXAMINATION REFORT PCT/US3/10071 S

1. Basis of the report \
1. With regard 1o the dlements of the interational application:®
DX the international spplication as originally filed.

Xl the description:
pages 1-14 as originally filad
pages NONE . filed with the demand
pages NONE , fled with the letter of
DX the claime:
pages 15-19 , 5 originally filed
pages NONE . &5 amendead (together with any statement) under Article 19
pages NONE , filed with the demand
pages NONE . filed with the letter of
[] the drawings.
pages NONE , a8 originally filed
pages NONE , filad with the demand
pages NONE .ﬁldwllhdnleﬂa'of
[] the sequence listing part of the dascription:
pages NONE , a8 oxiginally filed
pages NONE . filed with the demand
pages NONE . filed with the letter of

2, WﬂhmﬂbhwmhMWabumm«ﬁmMmﬁlAMhh
lmgnage in which the internatiomal application was filed, vnless otherwips indicated under this i,
These elements were available or furrdshed to this Authority in the following language which: Is:

[} the langimge of a transtation famished for the purposes of international scarch (under Rule23,1(5)).
[] the language of publication of the international sppiication (ender Rule 48.3(b)).
D the 1anguags of the translation furnished for the purposes of international preliminary examination(under Rules
55.2 and/or 55.3).
3. With regard to any nncleotide sud/or aming acid sequence disclosed in the international application the
international preliminary examination was carried out on the basis of the sequence listing:
[} contained in the intermationa) application in printed form.
[] fited together with the intemational application in computer readable form.
{ ] farnished subssquently to this Authority tn written fiorm.
D fomished subsequently to this Aothority in computer readable form.
[] The statement that the subsequently firnished written sequance listing does not g0 beyond the disclosure in the
international application as filed has been furnished.
D The statenent that the information recorded in computer readable form is identical to the written sequence listing
baa been furnished.
4. [_] The smendments have resulied in the cancellation of

[]  the description, pages NONE
the claims, Nos. NONE

[] the drawings, sheetw/sis NONE

5. D This report lms been established as if (some of) the emendments had not been made, since they have been considered to go
beyond the disciosure as filed, as indicated in the Suppiemental Box (Rule 70.2(c)). **

* Replacement sheets whick have been furnished to the receiving Office in response to an invitation under Article 14 are referred 1o in

this repors as “origimilly filed" and are not annexed to this report since they do not conialn amendments Fdex 70.16 and 70.17).
** Any replacernent shees containing such amendments mant be referred to under bem ! and amnexed to this report.

Form PCT/IPEA/409 (Box 1) (July 1958)



) Inx jonal application No.
INTERNATIONAL PRELIMINARY EXAMINATION REFORT PCT/US03/10571 \311

V. Ressoned statement under Rule 66.2(a)(H) with regard (0 novelty, inventive step or industrial
citations and explanations supporting such statement

1. STATEMENT \C" \
Novelty (N) Claims NONE YES
Claims 1-40 NO
Inventive Step (IS) Claims NONE YES
Claims 1-40 NO
Industrial Applicahility (IA) Claimg 1-40 YES
Claims NONE NO
2. CITATIONS AND EXPLANATIONS

Claims 1-40 Iack novelty under PCT Article 33(2) ns belng anticipared by Coloono et al. The claims sre drawn to & Liquid
phammaceutical composition comprising entecavir in a concentration of about 0.001 % © about 20% In & sal vent and further
Comprising at lcast one component selected from & ywestener, preservative, flavoring agent, buffering agent, and pH adjusting agent.
Also clximod is a pawder for reconstitation at the time of use as a liquid conpositicn. Coloono et al. teach compositions conmining
Low dose execavir formulated in the fom of, inter alia, powders, elixirs, mintions or suspensions. Capsule and tablet formlations
are prepared I contain about 0.001mg to aboixt 10mg of entecavir. Since the methods of preparing muspepxicns, solotions and elixire
are well Xrovwn by one of skiil in the art, preparation of the mupansion/powders of claims 1-40 would have been obvious to ooe of
aldll in the art at the time the hnvention was made.

————— NEWCITATIONS ——M——

Form PFCT/IPEA/409 (Box V) (July 1998)




GYOID3~WD°V01

PATENT COOPERATION TREATY <SS

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
To:
STEPHEN B. DAVIS PCT
BRISTOL-MYERS SQUIBB COMPANY
POST BOX 4000
PRINCETON, NJ 08543-4000 WRITTEN OPINION
(PCT Rule 66)
[ Date of Mailing '?
Applicant’s or agent's file reference REPLY DUE
within 2 monthe/days ﬁum/
GY103 PCT the above date of
International spplication No. International filing dste (day/month/year) | Priority date (day/movthyear)
PCT/US03/10371 03 April 2003 (03.04.2003) 08 April 2002 (08.04.2002)

International Patert Classification (IPC) or both mational classification and IPC

IPC(7): AG1K /36, 9/48 and US Cl.: 514/261; 424/451
Applicant

BRISTOL-MYERS SQUIBB COMPANY

1.  This written opinion is the first (first, etc,) drawn by this International Preliminary Examining Authority,
2.  This opinion contains indications relating to the following items:

1 Emuuq’m

o [} Priority

m [] of opinion with regard o novelty, iaventive stcp and industrial applicability

v Du:kofumofluval.im

v Reasoned satement under Rule 6.2 ()(ii) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statemens

Vi DCuuindu:mmciud

VI [ ] Certain defects in the intcrnational spplication

VIl [_| Certain observations on the imernstional application

3. The applicant Is hercby invited to reply to this opinion.

his-Authord tonr-Seo-rule-66:3(3

How? By submitting a written reply, accompanied, where appropriste, by amendments, according to Rule 66.3.
For the form and the language of the amendments, see Rules 66.8 and 66.5.

Also For an additional opportunity to submil amendments, sce Rule 66.4.

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis.
For an informal communication with the examiner, see Rule 66.6

IT no reply is filed, the inteynational preliminary examination report will be established on the basis of this opinion.
4. The final date by which the international preliminary
examination report must be established according 1o Rule 9.2 is: 08 August 2004

Nlmwmllulddrmofdums

Facsimile No. (703) 305-3230
Form PCT/IPEA/408 (cover sheet)(Tuly 1998)
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) . Intermational application No.
WRITTEN OPINION T
PCT/US03/10371

1. Basis of the opinion \.
1. With regasd 10 the elementts of the interrationl application:*
[X] the imernational application as originally filed

DXl the description:
pages 1-14 , 28 originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
BX the ctaims:
pages 15-19 , 88 originally filed
pages NONE » as amended (together with any statement) under Article 19
pages NONE » filed with the demand :
pages NONE , filed with the letter of
[] the drawings:
pages NONE , a8 originally filed
pages NONE , filed with the demand
pages NONE » filed with the letter of
[[] the sequence listing part of the description:
pages NONE , 88 originally filed
pages NONE , filed with the demand
pages NONE » filed with the letter of

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the
language in which the intcrnational application was filed, unless otherwise indicated under thig item,
These clements were available or furnished to this Authority in the following language which is:
[] the 1anguage of a transiation furnished for the purposes of international search (under Rule23. 1(b)).
[] the 1anguage of publication of the international application (under Rule 48.3(b)).
[[] the 1anguage of the translation furnished for the purposes of international preliminary examination(under Rules
55.2 and/or 55.3).
3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written
opinion was drawn on the basis of the sequence listing:
[[] contained in the internationa! application tn printed form.
L] filed together with the international application in computer readable form.
D furnished subsequently to this Authority in written form.
D furnished subsequently to this Authority in computer readable form.
[] The statement that the subsequently furnished wrinien sequence listing does not go beyond the disclosure in the
international application as filed has been furnished.
[ The statemeant that the information recorded in computer readsble form fs identical to the written sequence listing
has been furnished.
4, D The amendments have resulted in the cancellation of:

[[] the description, pages NONE
the claims, Nos. NONE
(] the drawings, sheessifig NONE
5. ] This opinion bas been drawn as if (some of) the amendmenzs had not been made, since they have been considered to go
beyond the disclosure as filed, as indicated in the Supplementa! Box (Rule 70.2(c)).

* Replacement sheeis which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in
this apinion az "originally filed. "

Form PCT/IPEA/408 (Box I) (July 1998)



WRITTEN OPINION

PCT/US03/10371

V. Reasoned statement under Rule 66.2(s)(li) with regard to noveity, inventive step or industrial applicability;
citations and explanations supporting such statement

1. STATEMENT
Novelty (N)

Inventive Step (IS)

Industrisl Applicability {JA)

Claims NONB

Claims 1-40

NO

Claims NONE

Claims 1-40

NO

Claimy 140

Claims NONE

NO

2. CITATIONS AND EXPLANATIONS

skill in the art at the time the invention was made.

NEW CITATIONS

Claims 1-40 lack novelty under PCT Article 33(2) as being anticipated by Colonno et al. The claims are drawa to a liquid
pharmacewtical composition comprising entecavir in & concentration of about 0.001 % to about 20% in s solvent and further
comprising at lcast one component seiected from & sweetener, preservative, flavoring agent, buffering agent, and pH adjusting sgens.
Also claimed is a powder for reconstitution at the time of use as a liquid composition. Colomno et al. teach compositions contairing
low dose entzcavir formulated in the form of, inter alia, powders, elixirs, sohnions or suspensions. Capsule and tablet formulations
are prepared to contaln about 0.001mg to about 10mg of entecavir. Since the methnds of preparing suspensions, solutions and efixir
are wed) known by one of skill in the art, preparation of the suspemsion/powders of claima 1-40 would have been obvious to one of

Form PCT/IPEA/4CS (Box V) (Tuly 1998)
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International application No.
WRITTEN OPINION PCT/US03/10371 %f_-
\. r

Supplerpental Box
(To be used when the space in any of the preceding boxes is not sufficient)

TIME LIMIT:

The time limit st for response to 8 Written Opinion may not be extended. 37 CFR 1.484(d). Any response received afier the
expiration of the time limit set in the Written Opinion will not be considered in preparing the Internatiomal Preliminary Examinatinn
Report.

Form PCT/IPEA/408 (Supplementa! Box) (July 1998)



PCT/US03/10371 !
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- TENT COOPERATION TREAT\

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION CONCERNING
S aMTTAL Bt Myes Squlsh Company
P.O. Box 4000
(PCT Administrative Instructions, Section 411) Princaton, NJ 08543-4000
United States of America
Date of malling (day/month/year)
26 May 2003 (26.05.03)
Applioant's or agent's file reference
GY103 PCT IMPORTANT NOTIFICATION
intornational application No. International filing date (day/month/Avear)
PCT/US03/10371 03 April 2003 (03.04.03)

international publication date (day/month/year)
Not yet published

Priority date (day/month/ysar)
08 April 2002 (08.04.02)

Applicant
BRISTOL-MYERS SQUIBB COMPANY et al

1. The applicant is heraby notiflad of the date of recsipt {except where the letters “NR" appear in the right-hand column} by the
Imternational Bursau of the priority document{s) relating to the earller application(s} Indicated below. Unless otherwise
indloated by an asterisk appearing next to a date of recelipt, or by the lsttera "NR", In the right-hand column, the priority
document concermed was submitted or transmitted to the International Bureau In compliance with Rule 17.1{a) or (b).

2. This updstes snd replaces any previously lssued notification concerning submission or transmittal of priority documents.

3. An asterisk{®) appasring next to a dats of recsipt, In the right-hand column, denotes a priority document submittad
or transmitted to the Intamnational Bursau but not In compliance with Rule 17.1(a) or {b). in such a cass, the stiention
of the applicant Is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority clalm
concemed before glving the applicant an opportunity, upon entry into the national phase, to furnish the priority document
within 8 time limit which is reasonable under the olrcumstances.

4, The letiers "NIR" appearing In the right-hand column denote a priority document which was not received by the International
Bursau or which the applicant did not request the recelving Offios to prepare and transmit to the International Bureau,
a3 provided by Rule 17.1(a) or (b), respectively. In such a case, the sttention of the sapplicant ks directed to Rule 17.1(¢) whiah
provides that no designated Offlcs may disregard the priority alalm conosmad before giving tha applicant an opportunity,
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the

Faosimile No. (41-22) 338.89.76

droumstances.
Priority data Priarity appiication No. Countrv or reglonal Offios Datae of receiot
or PCT reoeiving Offlos of priority document
The international Buresu of WIPO Authorized officer
3, chemin des Colombettes .
1211 Geneva 20, Switzeriand A. ZOLTANSKI (Fax : 338 89 75)

Telephone No. {41-22) 338 8

Form PCTAR/304 (July 1088)
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CoMMIBONER FOR PATENTS
UNTED STATES PRIENT AND TRADEMARK OrFmce
m D.C. ROREN

P2 ----svows
- .V/ S 2
T Ce T CONFIRMATION NO. 5002
23814 5 i FILING RECEIPT
N D A LiBE COMPANY Ko O 2702 IIIIIIIIIIIIIIIIIIII
PATENT DEPARTMENT "0C00000000708511
P O BOX 4000 The, 2% 00 o e e
PRINCETON. NJ 085434000 - - i

o N T . T rea e
= - f‘/ Date Malled: 04/30/2002

Recelpt I8 acknowledged of this provisional Patent Appilcation. It will not be examined for patentability and will
become abandoned not later than twelve months after its fiing dats. Be sure to provide the U.S. APPLICATION
NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION when Inquiring about this
application. Fees transmiited by check or draft are subject to collection. Please verify the accuracy of the deta
presented on this recelpt. if an error is noted on this Filing Receipt, pleass write to the Office of Initial
Patent Examination's Flling Receipt Corrections, facsimlle number 703-748-9185. Please provide a copy of
this Filing Racslpt with the changes noted thereon. if you received a "Notice to File Missing Parts™ for this
application, please submit any corrections to this Filing Recaipt with your reply to the Notice. When the
USPTO processes the reply to the Notice, the USPTO will ganerate another Fliing Recelpt incorporating
the requested corrections {if appropriate).

Applicant(s)
Divyakant Desel, West Windsor, NJ; ./
Danping LI, East Brunswick, NJ;

if Required, Foreign Flliing License Granted 04/30/2002

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No

Title
Low dose liquid entacavir formulations and use |/

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Codae of Federal Regulations, 5.11 & 5.15



of 2

GRANTED

The applicant has been granted a cense under 35 U.8.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such Scenses are issusd In all applications whers
the conditions for issuance of a Ecense have been met, regardiess of whether or not a license may be required as
sst forth In 37 CFR 5.15. The scope and Emitations of this icenses are set forth in 37 CFR 5.15(a) unless an earfler
icense has been ssued under 37 CFR 5.15(b). The Hcense Is subject to revocation upon written notification. The
date Indicated Is the effective date of the icense, unless an earfler icense of simllar scope has been granted
under 37 CFR 5.13 or 5.14.

This Icense Is io be retalned by the Icenses and may be used at any time on or after the effective date thereof
unless i Is revokad. This Ecense Is automatically transferred fo any related applcations(s) filed under 37 CFR
1.53(d). This kconse Is not retroactive.

The grant of a Bcense doss not In any way lsssen the responsibility of a Icenses for the security of the subject
matter as impused by any Guvemment nonh'let or iho provldona of exising laws relaﬂng to osplonage and the

----------- led ameedme o nl my .

naionel secUlily oF he Sxpoit of isihnival dala. Licshessss shiould appiiss tismsslvss Sf surmant mgulgtions
especially with respect to certain countries, of other agendes, particulary the Office of Defense Trado Controls,
Department of State (with respect to Amms, Munitions and Implements of War (22 CFR 121-128)); the Office of
Export Administration, Depariment of Commerce (15 CFR 370.10 ()); the Office of Foreign Asseis Control,
Department of Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No ficanse under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may silll pefition for a Icense under 37 CFR
5.12; If a icense Is deslred before the expiration of 6 months from the fiing date of the application. If 6 months
has lapsed from the fillng dats of this appilication and the licensea has not racelved any indication of a sacrecy
order under 35 U.S.C. 181, the Icenses may foreign file the appiication pursuant to 37 CFR 5.15(b).



. ;’Cl‘.Demand Chapter I1

Int’l, Application No, PCT/US03/10371
Docket No. GY103 PCT

Express mail maziling label pumber EV 323501082 US

manw:%'ﬁ&m_b_.zms
1 hereby cextify that or fee is being deposited with the United States

Postal Service “Expross Mail Post Office to Addresses™ service undar 37 CFR 1.10
on the date indicated above and 1s addressed to the Commissioner for Patents, Mail Stop PCT,
Alexandria, VA 22313,

Tina Markee
(Typed or pringed name of person mailing paper or fee)

el M_
(Signatue of person mailing paper or fee)

£

3



The demand must be filed directly with the competend Intsrational Preliminary Exceining Autharily or, rma'mm“&s
with the ane chasen by the applicant.  The full name or two-letter code of that Authority may be indicated by the applicant on the line 4

PEA/ US

PCT )

DEMAND
under Article 31 of the Patent Cocperation Treaty:
The undersigned that the international application specified below be the subject of
international minary examination according to the Patent Cooperation Treaty and
hereby elects all eligible States (except where otherwise indicated),

Identification of IPEA — Date of receipt of DEMAND I
 —————————————————————— i *

BexNeo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION g{’{".rgé';é!r’“ file refercoce
Intarnational application No. International filing dute (dawimonth/year) | (Earlisst) Pricrity date (dawimonth/vear)
PCT/US03/10371 Aprl 03, 2003 April 08, 2002
Titlo of invention
LOW DOSE LIQUID ENTECAVIR FORMULATIONS AND USE
Box No.II APPLICANT(E)
Name and address: --mg:.ﬂdﬂﬂﬂm. mo.
Bristol-Myers Squibb Company oo T
P.O. Box 4000 609-252-4526
Princeton, NJ 08543-4000 [Teleprinter No.
United States of America
Applicant’s registration No. with the Office
State (that Is, country) of nationality: State (that s, country) of residence:
United States of America United States of America
Name and addross: Family sane foliowad by given nome; for @ kegal entlty, jiull official deslgnation. The adkiresy muyt inchals postal cods and noms of caewry)
DESAI, Divyakant

19 Greentield Dr., North _
West Windsor, NJ 08550
United States of America

State (that is, cowntry) of nationality: Stato (that s, country) of residence:
Us us

Name end addreas: (Fiamly nome foliwd ky glon nome; for o legal entlyy, fill official designation. The ecrexs wast incheds possl cods and mowe of counry)

L), Danping

10 Bearsley Dr.

East Brunswick, NJ 08816
United States of America

State (that is, country) of nationnlity: State (that iy, coumtry) of residence:
us us
[] Further applicants aro indicated on » continuation sheet.

Form PCT/IPEA/401 (first sheet) (March 2001; reprint July 2001) See Notex to the demand form




' G4

2 International application No. <
Shoot No. . PCT/US03/10371 1

Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following porson is m agent D comen repressntative

and [)f] has been appointed carlier and represents the applicant(s) slso for intarnational preliminary examination.
[] is bareby appointod and any earlier appointment of (an) agemt{s)eommon representative is beroby revoked.

D I’hml i ﬁm%hmquMImmmWW,hmh

] namg : T No.
N e e e o Ly I ] e s | i N 2
DAVIS, Stephen B. [ Facsimile No.
Bristol-Myers Squibb Company 609-252-4526
P.O. Box 4000 Teleprinter No.
Princeton, NJ 08543-4000
United States of America Ageut's registration No. with the Office
26,603

Address for correspondenee: Mark this check-bax where no Of cammmon representative inhas been appointed and the
space above is veed instead to indicste a special addreas to whish comespondence should be seot.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statemant concerning amendments:*

1, The spplicant wishes the international preliminary examimation to start on the basis of:
the international application as originally filed
the description 3 originally filed

as amendad vnder Article 34

the claims a3 originaily filed
as amended under Axticls 19 (togother with any accompanying staiement)
as amended under Article 34

the dawings as criginally filed

as amended onder Articla 34

00 OO0 00

2. [[] The applicant wishes any smendmant to the clsims under Article 19 to be considered ex raversed.

3 D The applicam wishas the start of the international preliminary examination to be postponed uniil the expiration of 20 months
from the priority dato unleaa the International Preliminary Exsmining Authority receives a copy of any amendments made
under Asticle 19 or & potice from the applicant that he does not wish to make such amendments (Rule 59.1(d)). (Thir check-
bax may be marked only where the time limit under Article 19 has not yet expired)

* Whem oo chack-box is markod, international preliminary examination will start on the basis of the international application
umgqu.m-%«mnmmw%wmwdmmwm
7 Aricle 34 are received I iomal Preliminary Examin bority before it has 10 draw Tp & Writtes opizi
or the international preliminary examination report, a3 so amendsd. ®
Language for the purposes of international preliminary exsmination: English
()| which is the language in which the international application was filed.
| | which is the language of a tranalation furnished for the purposes of international sexrch.
D which is the lenguage of publication of the internationa] epplication.
[[] which is the language of the tmmslation (to be) fumishad for the porposes of international preliminary examination.

Bax Ne.V ELECTION OF STATES
The spplicant herebry eloets a1l eligible States (that is, all Saater whick kave been dezignated and which are bound by Chapter I of
the PCT)

excluding the fhllowing States which the applicant wishes not to elect:

Form PCT/IPEA/4D) (second sheet) (March 2001; reprint July 2001) See Notes o the demand form



Intornational application No.
Sheet No. .3, PCT/US03/10371
Box No. VI CHECK LIST
The demand i jed by the following clements, in the lsnguage referred to i For lmernational Preliminary
B o TV, fo G pomptaat o tttomarions) sty e, N Examining Authority use only
tved not received
1. transation of international application : 0 sheots ] |
2. amendments under Article 34 : 0 shects O O
3. copy (or, where required, transiation) of
amendmeats under Article 19 : 0 sheow J O
4. copy (or, where required, tranglation) of
statement undor Articls 19 : 0 shoots D |
5. lottor abosts O .
6. other fspecify) . 0 sheots O |
The dermand ip also accompanied by the item(s) marked below:
1.[K] fee calculation cheet 5.[] stetement explaining leck of signatnre
2.[] original scparate power of attorney 6.[] sequence listing in computer readnble form
3.[] original peneml power of sttorsy 7.D other (Certification for POA):

4.[] copy of geneml power of sttomey;
reference mumber, if any:

Box No. VII SIGNATURE OF APFLICANT, AGENT OR COMMON REPRESENTATIVE
Nt 10 ench signavury, indicate the name of the person signing and the copacity in wikich the person signs ({f such copacity is not obvigus from reading the demend),

M , Agent Date: _hw— &, 2203
StepHen B. Davis ’

For International Preliminary Examining Authority use only
1. Date of actual receipt of DEMAND:

2. Adjusted dute of receipt of demand dus
to CORRECTIONS under Rule 60.1(5):

3. [] The date of receipt of the demand is AFTER the expiration of 19 months ] The applicant has been
) from the priority date and item 4 or 5, balow, does not apply. informed accordingly.

The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of
4. [] Rakesos. o

5. D Although the date of receipt of the demand iy after the expiration of 19 moaths from the priority date, the delay in arrival
is EXCUSED pursuant to Rule B2.

Fox Intemnations] Boreau use only
Dermand recoived from IPEA on:

Form PCT/IPEA/MO] (tast sheet) (March 2001; reprint July 2001) Sea Notes to the demand form




CHAPTER

PCT \
FEE CALCULATION SHEET \O

Anpex tp the Demand
For Intematicnal Preliminery Examining Authority use only s

seYe.  PCT/US03/10371
eﬁphm';ﬁ“::w.éwoa PCT | Dao stammp of the IPEA
Applicant

Bristol-Myers Squibb Company

CALCULATION OF PRESCRIBED FEES

146.00| H

and H
and enter total in the TOTAL BOX .reeeeomresreessmeereaene 636.00
TOTAL

MODE OF PAYMENT

mmmmpgmi, O -
posial monsy order D coupons

beak draft [ other pecipy:

OO0

AUTBORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of payment may not be avallable at all IPEAs)
rEa/US

[ Awuthorization to charge the total foes indicated sbove. Deposit Account No.: 19,3860
(This check-box may be marked only if the conditions for Dae: M~ &, LOOD
deporii accounts of the IPEA so permiy} Authorizstion 7

to charge any deficiency or credit any overpsyment in Name: Stephen B. Davis

Sigture: _5 Zgpdar Yo Parca

Form PCT/IPEA/4Q! (Annex) (March 2001; reprint July 2001) Ses Notes 1o the fee calcularion sheet




PCT

NOTIFICATION OF TRANSMITTAL OF
THEB INTHRNATIONAL SEARCH REPORT
OR THE DBCLARATION

(PCT Rule 44.1)

it 13 wUG 2003

Applicant’s ar agext’s flle reference

ayia pCT FOR FURTHER ACTION See paragraphs 1 and 4 below
Interpationsl spplication No. Interrational filing date
PCT/US03/10371 {day/month/year)

_ 03 April 2003 (03.04.2003)
Applicant
BRISTOL-MYERS SQUIBB COMPANY

T 74

Filing of eneadmests snd statement oader Articls 19:

2 O

Article 17(2)(s) to that effect is tranzmitted herewith.

4. Reninders
properations for interrmtinne] publiestion. .

Voluane I, Netiom] Chapters and the ‘WIPO Intarnet zite.

Tho spplicant is harshy nctified that the intormetions] search report has boen sstablished and is trensmitied herewith.

The spplicazt is eatitled, if bo 8o wizhes, to amend the claims of the intarmtionsl application (see Ruls 46):
When? The time limit for filing such smendments Is pormally rwo months from the date of tranemibttal of the

Where? Dircatly to the Intarnstions] Buresu of WIPO, M, chemin des Colombettes
1211 Gonova 20, Switgerland, Facsimile No.: (41-22) 740.14.33

For more deiglied lngtroctions, see the notes an the accompenying shest.

The spplicant is heroby notified that 0o intexnationl search report will be established and that the daciaration under

5. [] wahregend to the protest sgeinst peymens of (o) sdicional fac(s) under Rule 40.2, the spplicant s notified that:
[C]  the peotest togather with the decixion theren has besa tremmitod tn the Intspastions] Buress togather with the
applicant’s requent 1o forwand the texty of both the protest and the darision thereon to the designatad Officon.

D o0 decizion has been made yet on the protest; the applicast will be notified 22 s0on aa a docision i made.

Shortly after )8 mouths from the pricrity date, the imtsrnstiom] applicstion will be published by the Internatioal Buresu. If the
appliczs wishes 10 aviid or postpone pubfication, & notice of withdrawal of the intermtional sppliostion, or of the priority clzim, zamt
ﬂhmm?mhmmw.:umw.s. mspectivly, before the completion of the technieal

Within 19 monihs from the priority duto, but only in respect of somo designated Offices, & darmnd for imermationa] preliminary
exsmination rmuxt be £led if the spplicant wishes to postpons the exry into the netional phase wntfl J) monthy from the priority dute
(in some Offices even later); cthorwiss the applicant must, within 20 months from the pricrity date, perfiem the presaribed sts for

In respect of ather designatod Offioos, th time Limit of 30 months (or later) will apply even if 0o demand is filed within 19 moaths,
Seo the Anmex 10 Form PCT/IB/301 and, for details shout the spplicable time limits, Office by Office, sce the PCT" Applicans s Guide,

Name snd mwiling sddrem of the IRA/US
Miadl PCT, A BAJUS

Z"@/&@—W

for Pateatn
P.O. Box 1450 -
Alemmdrie, Virginia 213131450
No. % Telephoxss No. (703) 308-1235
Form PCT/ISAI0 (Apeil 2002) (5ex notex on sccomparying sheat)
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PATENT COOPERATION TREATY

From the INTBRNATIONAL SEARCHING AUTHORITY

To:
STEPHEN B. DAVIS PCT \0
BRISTOL-MYERS SQUIBB COMPANY
POST BOX 4000 NOTIFICATION OF TRANSMITTAL OF
PRINCETON, NJ 08543-4000 THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION
(PCT Rule 44.1)
Date of Mailing
aommirery, &9 AUG 2003
Applicest’s or agents file reference ]
GY103 PCT FOR FURTHER ACTION Seo paragraphs 1 and 4 below
Internarional spplication No. Intermational filing date
PCT/USO¥ 10371 (dkay/imonth/year)
03 April 2003 (03.04.2003)

Applicant
BRISTOL-MYERS SQUIBB COMPANY

1. E The spplicant 15 berebry ootified that the interastioeal sesrch report has boon established and iy trenamitted berewith.

Fling of snoadwmenty snd statement wader Artidy 19;
‘The spplicant is extitled, if he 80 wishes, to smend the dlains of the intarmstioos! spplicstion (see Fals 46):

When? The tiow limit for filing sch mendments is cormmlly two months from the date of tuosmittal of the
Where? Directly to the bunenationa] Burssu of WIFO, 34, chamin des Colosbetten

1211 Genowva 20, Switzeriand, Faceimile No.: (41-2) 740.14.23
For more detalled instroctions, see the antes an the acocarpanying sheet.

2 D ‘The applicmst is harcby motified thet no Intornetiona] search reparnt will be estshlished s thet the declaration uader
Article 17(2)(a) o that effect is tranemitted herewith.

3. [[] With regerd to the protest agrinst payment of (ax) adifitiousl fue(s) under Raile 40.2, the spplicant is notified that:

D the protest ingethar with the declsion thereon hes been trousmitted ¢ the Internatioos] Burosu together with the
spplicant’s requast o forward the texts of both the protest sad the declsion thereon to the desigmted Offices.
D oo decision bas besn made yet ou the protost; the applicant will be notified as socn s & decision s made.

4. Rominders

Shonly sfter 18 months from the pricvity date, the lermtional sppliomion will be published by the Internations! Baresu. I the
applices wishes to xvoid or postpons publication, & notize of whhdrawal of the imsrnstional spplication, or of the priority dlaim, oamt
reach the Internstionsl Buresn ss provided in Rules 90 bis.] snd 50 ks.}, respoctively, before the ocmpletion of the techmical
propantions for intarmations]l publication.

Whtkin 19 months from e priocity date, et only in respect of yome designated Offices, a denmnd for interoations] prellmisary
exmninstion must be filed If the applicant wishes to postpooe the cntry inio the netiossl phase wntfl 30 months from the priority dae
(in some Offizces oven Inter); otharwise the sppliomst naut, withia 20 months from the priority das, perform the presoribod acts for
antyy into the natiorm] phase before those designated Offics.

In respect of other desigmind Offices, the time limit of 30 months (or later) will spply even if oo demand is Bled within 19 months.

Ses the Anoex to Forsa PCT/IB/301 and, for details sbout the spplioable time limits, Offico by Offics, sas the PCT" Applicant's Guide,
Vahume 11, Natlom] Chapters and the WIPO Internet eits.

Nanw end melling eddross of the ISA/US
i Yol Bell-

Alewndria, Virginh 22313-1450 Telcphone No. (705) 308-1239
Rarm PCT/ISA/D0 (April 2D0T) {Sew notaw on accomprying shast)




PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REFORT

(PCT Article 18 and Rules 43 and 44)
icant’ *s file reference y NotiGeation of Transmittal of International Sewrch Rey
ﬁ%ﬂw'ﬂ' mmw T:mm-ﬂ:mmn:r
Tnternational spplication No. Imernational filing date (day/month/year) | (Earliest) Priority Date (day/month/year)
PCT/US03/10371 03 April 2003 (03.04,2003) 03 April 2002 (08.04.2002)

Applicant
BRISTOL-MYERS SQUIBB COMPANY

‘This internatiops] search report has been prepared by this International Searching Authority and is transmitted o the
applicant according 1o Article 18. A copy is being transminted to the International Barean.

This international search report consists of a total of 9~ sheets,
It 1 also accompanied by & copy of each prior art document cited in this report.

1. Basls of the Report
8.  With regard o the langoage, the kxernational search was earried out on the basis of the nternationsl spplication in the
language in which it was filed, unless otherwise indicated undey this jtem.
[[]  the imermational search was carried out cn the basis of & tramlation of the tntnrmarional application furnished to this

Anthority (Rule 23.1(b)).
With regard to any nocleotide and/or sming acld sequence disclosed in the international application, the internatiomal
search was carried ont on the basis of the sequence listing:

coniained in the international spplication in written form.

filed mogether with the internarional application in computer readahle form.
furnished subsequently 1o this Anthority in written form.

furnished subsequently to this Authority in computer readable form.

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
international spplication as filed has been fornished.

the statement that the information recorded in computer readable form is identical to the written soquence listing has
been furnished.

Certain dabms were found iumsearchable (See Box I).
Unily of Invention Is lacking (See Box II).

(KOO O OO0 ©

:
:

the text is spproved as subwmitted by the applicent.
the text has been established by this Authority to read as follows:

S.  Withregerd to the abstract,
the text is approved as submitted by the applicant.

the text has been established, according w0 Rule 38.2(b), by this Authority as it appears in Box 1II. The applicent
oy, within coe month from the date of mafling of this international seerch report, submit comments (o this

as soggested by the applicant. T D None of the figurea
D becanse the spplicant failad 1o suggest » flgure.
D beacauss this figure betier characterizes the Invention.

Form PCT/ISA/210 (first sheet) (uly 1998)
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INTERNATIONAL SEARCH REPORT Imernational application No.
PCT/USOH 10371
A CLASSIFICATION OF SUBJECT MATTER
IPC(T) : ASIK 9736, 9/48

UsCL : 514!261 42#451

Minlmum documentation searched (classification system followed by classification symbols)
U.S. : 514/261; 424/451

Documentation searched other than minimum documentation 1o the extent that such docoments are included in the fields searchad

Electronic duta base consulted during the insernarional search (name of dam base and, where practicable, sesrch eroms used)
WEST 2.1, 8TN, flle REG, file MEDICINE, search terms: entecavir, low dose, oral, peraral, enterzl, composition.

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

pory * mummmmm.dhmp-f Relovant to claim No.
X _4 US2001/0033864 Al (COLONNO et al.) 25 October 2001 (25.10.2001) soe entire 1-40
document.
. | MARION et al. Potent Efficacy of Entecavir (BM50200475) in & Duck Model of Hepatitis 1-40
n._f- L B Viras Replication, Antimicrobial Agents and Chemotherapy, Jausry 2002 pages 82-88.

cif®

Dmm:alimdinhmﬂmofmc. D See patept frmily annex.

O Syacil satogerios of chod docements: T Later doczevers poblisbod ater the Ixamarional Mg dao or pricetly

. - dote md pet |n omffict whh tho spploaion e cited to moderstand de
‘A"  dosmnent dcfinisg the penerl e of the 2t which b oot combdered 10 be prinsipls or theory wndmiybag te lnvention
of partiole rolsvencs
-x docomes of payticnier relevesss; the claimed lrvenkion comes be
"E"  wwrfer spplication or patent pobiished on or afier the ist=mational MMing dea consldored noval or cemet be conaldered to involve s Saversive sep
whes the dosanest is takan slone
"L* docomars which mey throw desin on priorRty clabmis) aor which is chzd w
cotahiish O publication dus of mother chatien or othor special resssn (m - docoment of partienlsr relsvanes:; the claimed lovertion comnt e
aponified) couldarnd to tovalve an Ervod v sep whas te docaamt b
cambined with ms or movs ather soch dossepty, sh combization
0" dxumest reimring 10 & orel disclosars, e, ashibition or e oles baing cbvicem 10 & porscs skilled in the 2t
"7  docnest pubiished prier to the intenationsl filing detn b Leer tham te b docamert marnher of the meme patant fxily
ety duto clabmed
Date of the actual completion of the international sexrch Date of malling of the mternatiom] search

02 June 2003 (02.06.2008) 13 AUG_ZO_QJ

Neame mnd mailing address of the ISA/US
Commissioner fxr Puieats
W‘mﬁh 2313-1450 Telephone No. (703) 308-1235

Faczimile No. (703)305-3230

Form PCT/ISA/210 (second sheet) (uly 1998)

1D



NOTES TO FORM PCT/ISA/120

These Netes are intended 1o pve the basse msirucuons concenung the Glhag of smencoments wader Arucle 1. m
Notes sre based on the requerameats of the Patent Coopersion Trosty and of the Regulstions and the
Tnstrections wader that Trealy. hmdﬁmmunhhﬂ“whmanamﬂ*
For more detailed mformaton, see 1ho the PCT Applsoam ‘s Gusde, ¢ publication of

In these Noten, “Asticie”, “Ruls” snd “Section” refer 1o the provisions of the PCT, ke PCT Reguistions sad
Admjnistrstive lasyyurtions, tespectivedy. e PCT

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

_r-hu.d-m-dﬂ —i-lmw.’-. © amead the cluims of the
7 15—!-!#"_**" [
T e T e e e o T T
r-t-.l“h-m:n provisiosal prosaction is
What pasts of the internationsl application may b smended ?
The clelims anly.
mhq.?-mummmu—ummm—-nuu

Wheat Wikis2seuie fram the dete of Sunsmittel of e intnsmesions] sessch -I—_
h.!ﬁl- at

===- ltq--i:l- -:-hﬂdh
Where ust is O the smendwments 7 -
m_nrﬂhﬁﬂ#“hm&nnﬂnmh“mcu
Where 2 demand for baerastiopal preliminary cxargination be.. bom/in fded, see below.
How? bﬂmwuﬂhhm-cnmﬁ-uw*hud
oas ar mam of e clalms

oach cheat of the claims of
A vplecumest shest ===ﬂh of -ﬂ:i.-n_ an emenvdment or

All the claies appenring om a replasement shoet mmt be smmbered In Arsbic manerale. Whers & daim i
caacellod, a0 resmsnbering of the other claims is roquired. [aall cuses where claims are reaumberod, they st
h_ﬂdmnly (Admimistrative lasuuctoos, Socuon 205(b)).

What decomenta -ﬂ'-q sccempeay the smendments ¢

Letter (Section 205(b)):

The ameadawnn mus be subntittod with a legey,

The lemer will not be published with the intersational spplication snd the wmeaded claims. 12 should not be
ocoafounded with the “Statement under Afucie 1%{1)" {10e below, under “Statement under Article 19(1)").

+The Jester must indicate the difcoemces berween the clums as Glod and the clums as amended. i mum, in

pacyiclar, indwnte, in connecion with esch clann mﬂlmm lﬂih‘u(lw
um wicahcal md;cations cooccrmung severa] cauns may be grouped), whethe

{1). be dum u unchaspod;
in) ther'ix s canc''ed:
) the claum g new;
vl e cluun replaces one of rEere s ag filed.
(v) the cluumm s the reauit of We diviniog of a clavd as fied,

Notes 1o Form PCTAS A7220 (firut shoer) {Ialy 1992)

bl



NOTES TO FORM PCT/TISA/220 (continued)

The followiag ¢sxamples Ulustrate the mauner in which amendments must ba explained In the
accompanyiag letier:

L re ongizmily there were 48 clains and afier smendment of some claims there arne 51}
Qaiens Iuﬂ.:l.lz.li.ls.ﬂudluplndtn—dddnm bezring the same aumbers;
cliyma 30, 33 sad 36 uvnchanged; new claims 49 o 51 added

1 [Where ongma Hyhﬂ:mlidﬂmnﬂlflﬂuﬂhﬂld’llldﬂmdﬂ:luIl|
dunlllll.hlﬂ-ﬁ amended claims 1w 11.°

) I\Ihn 1hmudllnldhl—h-u¢llh‘u¢nulliu_dﬁ-ldinﬂi¢
'Gu-lhiﬂum claings 7 o L) capenlled; sew cleimm 15, 16 and 17 added ™
'Cllhl = 13 amsoelied; asw claims 15, 16 and 17 addod; oll ather claims wackengad.” «

‘“ -n-pg“‘ d.-u-'r:.u-iu-dum 15 and 16 replaced
an-u; ‘clsim 17 subdividad inie amendod ciaime 1S, 16 asd 17 unn-n-u:z-.

*Statamant wnder Article 19(1)" (Rals 46.9

B s ety sty e e
m_“hmiﬂﬂdﬂﬂih*ﬂﬁdﬂ_w
lﬂﬂh“ﬂﬂ“ﬂ“hh“& --—hd—

s Biad and s amendod. l-hunlﬂﬂ ouch by s heafing,
peafanbly by salng U wonls "Stotomant Sader Asicle
& should not vosals any CEmEnas on huﬂ—im.h*—dd‘-
ﬂhlﬂl:t. -m“n-.—hﬂ e lesesnations] search
reposs may be oaly ia commection with an espendupent of that ciuim.

ia what longuege ?
Th-hnihlhuu&mulnp i which the isternations! spplication is published. The letier

lhu-l_-ullhhuu-e the imsemnational applicetion
mhu u;-m‘“}u reuch; otherwise, it must be in Eaglish or md:.-nbeueedt:rﬁplmt

Camsagnance ¥ n demand for interustional preliminery examisation hos alrvady boen filed ?

E.nuuh:ﬁunyfmmmg.ltrhud. r—u, -uﬁlh:
lhﬂeluwd.rﬁluh,"l _l; -
m(ulﬂlizi(l; Girst sexitemce).

Conssguence with regard (s trasslation of the interuatiosal spplication for catry into the national phase 7

The sppl; 25 1Beolon = drawn 10 the [act that, where upon earTy 1810 the sanonal phase, & troslation of the
claion as amended under Arucle 19 may have 10 be furashed (o the desipatad/elected OfGor, instead of, or
1 vddition 1o, the wanslavoa of the dauns as filed.

E':l further details on the roquirements af each des i gnsed clocud Office. wex Volume [ of the PCT Applicant’s
ide.

Notes o Form PCTASA/220 (second sheet) [July 1097)

7>
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PCT REQUEST ovie
Original (for SUBMISSION) - printad on 03.04.2003 09:30:02 AM
0 For recaiving Office use only
o1 International Application No.
02 intemational Fling Dats
[X) Name of recalving Office end "PCT
International Application”
04  |Form-PCT/ROM01 PCT Raquest
0-4-1 | Prepared using PCT-EASY Version 2.92
(updated 01.01.2003)
05 | Pstiton o
The undersignad requests that the
present Intamational application ba
processsd according to the Patant
Cocperation Tresty _
o4 Recelving Offtce (specified by the United States Patent and Trademark
spplicant) Office (USPTO) (RO/US)
o7 Applicant’s or agent's fils references |GY103 PCT
[ Title of invention LOW DOSE LIQUID ENTECAVIR FORMULATIONS
AND USE
n Applicant
-1 This person Is: applicant only
-2 Applicant for all designated States except US
-4 Name BRISTOL-MYERS SQUIBB COMPANY
5 Address: P. 0. Box 4000
Route 206 and Provinceline Road
Princeton, NJ 08543-4000
United Statas of America
[F.] Stats of nationallty 08
Nz State of residence Us
u-8 Telephone No. 609-252-4000
(%] Facsimile No. 609-252-4526
i1 | Applicant andfor Inventor
Wi-1-1 | This person ls: applicant and inventor
i-1-2 | Applicant for US only
M-14 | Name (LAST, Firet) DESAI, Divyakant
M-1-5 ) Address: 19 Greenfield Dr., North
West Windsor, NJ 08550
United States of America
{l-1-8 | State of nationality Us
I-1-7 | Btats of residence uUs




215
PCT REQUEST GY1R3 PCT
Origlnal (for SUBMISSION) - printed on 03.04.2003 09:30:02 AM
-2 Applicant andlor Inventor
i-2-1 | This person ls: applicant and inventor
-2-2 | Applicant for US only
-2+ | Nams (LAST, Firet) LI, Danping
I-2-5 |Address: 10 Bearsley Dr.
East Brunswick, NJ 08816
United States of America
{28 | State of nationality us
iI-2-7 | State of residence us
v Agant or common representstive; or
address for cormespandence
Tha person identifiad balow s agent
hereby/has been to act on
behatf of the applicantis) befors the
competant Intamational Authorities as:
V-1-1 [Name {LAST, First) DAVIS, Stephen, B
IV-1-2 | Address: Bristol-Myers -Squibb Company
P.O. Box 4000
Princeton, NJ 08543-4000
United States of America
V-1-3 | Telaphane No. 609-252-4338
IV-1-4 | Facsimils No. 609-252-4526
IV-1-5 |Agent's reglstration No. 26,693
V2 |Additional sgent{s) additional agent(s) with same address as
first named agent
V-2-1 | Name(s) GIBBONS, Maureen(44,12l1); ALGIERI,

Aldo(31,697) ; BABAJKO, Suzanne(32,880);

BUCHHOLZ, Briana(39,123); D'AMICO,

stephan(46 652) ; DUBOFF, Samuel (25,969);
NAU, Ronald(34,620); KLEIN,

Christopho:(3¢ 363) ; LANGE,

Keith (44,201) ; MAKUJINA, Shah(41,174);

PATEL, Rena(4l,412); PROVOOST,

Jonathan (44,292) ; RODNEY,

Burton(22,076) ; RYAN, Richard(30,491);

SHER, Audrey(39,024); PEIST,

Kenneth (45,006) ; O'BRIEN,

Maureen (42,043) ; BELFIELD, Jing(45,914);

VANATTEN, Mary, K. (39,408); GOLIAN,

Paul, D. (42,591); VOLLES,

Warren (33,810) ; BAXAM, Deanna (45,266);

DUNCAN, Laureleae(44,096); KORSEN,

Elliot(32,705) ; LAMERDIN, John(44,858)

-
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PCT REQUEST GY103
Oripinal (for SUBMISSION) - printad on 03.04.2003 00:30:02 AM
v Designation of States
v | Patent AP: GH GM KE LS MW MZ 8D SL SZ TZ UG 2M
mw&mﬁm ZW and any other Btate which is a
Pll'ﬂl'-')"ﬂﬂh designation(s) |Contracting State of the Harare Protocol
and of the PCT
EA: AM AZ BY KG KZ MD RU TJ TM and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PCT
EP: AT BE BG CELLI CY CZ DE DK EE ES FI
FR GB GR HU IE YT LU MC NL PT SE 85I SK
TR and any other State which is a
Contracting State of the European Patent
Convention and of the PCT
OQA: BF BJCF CG CI CM GA GN GQ GW ML MR
HE SN TD TG and any other State which is
a member State of OAPI and a Contracting
State of the PCT
va ::ﬂ:ﬂm . AE AG AL AM AT AU AZ BA BB BG BR BY BZ
if any, are specified between CA CH&LI CN CO CR CU CE DE DK DM DX EC
P"‘ﬂ““’"“'“""'w" EE ES FI GB GD GE GH GM HR HU ID IL IN
IS JP KE KG KP KR KZ ILC LX LR LS LT LU
LV MA MD MG MK MN MW MX MZ NI RO RZ OM
PH PL PT RO RU SC SD SE SG SK BL TJ T™
T™M TR TT TZ UA UG US UEZ VC VN YU ZA ZM
Zw
VS | Precautionary Designation Statament
In eddition to the designations made
under tems V-1, V-2 and V-3, the
applicen aiso makes under Rule 4.9(b)
all designations which would be

pamitied under the PCT sxcept any
designation(s) of the Stata(s) indicatad
under am V-8 below. The applicant
decisres that thoss addiional
designations are subject to confirmation
and that any designation which Is not
confimed betfore the expiretion of 15
montha from the pricrity date Is to be
regardad as withdrawn by the applicant
at the expiration of thet time limit.

V8 Exclusion(s) from precautionary NONE
nations _
Vi1 Priority claim of earller national
application
VE-1-1 | Fifing date 08 April 2002 (08.04.2002)
Vi-1-2 | Number 60/370,674
VH1-3 | Country s
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PCT REQUEST GY103
Original (for BUBMISSION) - printed on 03.04.2003 09:30:02 AM

Vi2 | Priority documant requast

The recalving Office is requested vIi-1
prepare and transmit to the
intemnations) Bureau a certifiad copy of
the earler appiication{s) Identified
above 8s 8):

Vil |international Ssarching Autharlly  |United States Patant and Trademark
Chosen Office (USPTO) (ISA/US)

vill Declarstions Number of declarations

Vii-1  [Declaration oe to the identity of the -
Invantor

ViiFi2 [Declaration as 1o the applicents -
sntittamant, as at the intemational fillng
date, to appiy for snd be graniad e

 patent
Viil-3 | Declaration s to the spplicants -
ertilernent, as at the intemational fling
dats, 1o clalm the priority of the earller
| application

Vii4 | Daclaration of Inventorship (only for the | —
of the designetion of the

Viik5 | Deciarstion as to non-prajudicial -
disciosurea or sxceptions io lack of
novalty

[Check list number of shests slectronic flle{s) atinched

‘Raguest (including declaration shees) | 5 -

Description 14 -

Abstract EEZABSTOO . TXT

3
IX-1

X2

X3 [Ciaims 5
X4 1

X5 |[Drawings 0 -
D7 TOTAL 2

Accompanying ftems paper document(e) ettached alectronic fie(s) attached

Fee caiculation sheet v -

X-8
X8 {Oviginal separsis power of attomey 7 -
IX-17 [PCT-EASY disketis - Diskettie

IX-18 [ Cther (spacifiedy. Certification -

OX-19 | Figure of the drawings which should
accompany the abstract

D{-20 |Langusge of filing of the !ngligh
International application

T:l:nn;unlofnppllum.lpntor F‘) ﬁ .

X-1-1 | Name (LAST, Firet) DAVIS, Stephen, B.

FOR RECEIVING OFFICE USE ONLY

10-1 | Oate of actual recelpt of the
purportad International application

10-2 Drawings:
10-2-1 | Recelved
10-2-2 | Not received
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International application

104
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| comuctiona under PCT Article 11{2)
105 |internstionsl Searching Authority ISA/US
10-8 | Tranamittal of seerch copy delsysd

until search fee Is pald
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141

Dats of receipt of the record copy by
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PCT (ANNEX - FEE CALCULATION SHEET) ] G
Original (for SUBMISSION) - printed on 03.04.2003 06:30:02 AM § rk
{Thia sheet is not part of and dose not count ae » sheat of the Intemational applcation)
0 For recelving Office use only
0-1 Intarnational Appication No.
02 Dele stamp of the recalving Office
04 | Form - PCT/ROA 0T (Annex)
PCT Fee Calcuistion Shest
041 | Prepared using PCT-EASY Version 2,92
) _ (updated 01.01.2003)
oo Applicant's or agent’s file reference |GY103 PCT
2 Applicant BRISTOL-NYERS SQUIBB COMPANY, et al.
12 Caloulution of prescribed fees | foe emountimultipier | Totel smounts (USD)
121 [Transmitial fee T =Y 240
12-2-1 [Searchfee [] =) 700
12-2-2 [Tremational search 1o be camed out by | US
12-3 [intemational fee
' Basic fes
(first 30 sheets) bt 407
124 Remaining shoets 0
125 ‘Additional smourt (9
1248 Total additionsl amount b2 0
127 bi+b2= B 407
128 [ Designation foss
Number of designations comained | 95
i intemational
129 Number of designation fees 5
paysbla {maximum 5)
12-10 Amount of deaignationfes  (X)| g8
12-11 “Total designation fees D 440
1212 [ PCT-EASY fee reduction R =125
12-13 [Total International fes (B+D-R) [ = 722]
12-14 [Fee for priority document
Number of priority documents 1
requestsd —
1215 Fee par document Q|20
12-18 {Total priority document fee P = 20
1217 | TOTAL FEES PAYABLE (T+8+HP) = 1,682
1219 | Mods of payment authorization to charge deposit account
12-20 | Deposit account instructions
The recaiving Office: United Stateas Patant and Tradsemark
L Office (USPTO) (RO/US)
Authorization 10 charge the totel foss |

|.. _.I

Indicated above.
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PCT (ANNEX - FEE CALCULATION SHEET) GY1
Original (for SUBMISSION) - printed on 03.04.2003 00:30:02 AM

7Z2-20- [Authorization to charge any deficlency | v \,
2 of credit any overpaymant In the total
fees Indicated above.
12-20- | Authorization to charge the fee for v
3 document.
1221 | Deposi account No. 19-3880
——
1222 |Date 03 April 2003 (03.04.2003)
1223 | Name and signature DAVIS, Stephen, B. ¢
e )
VALIDATION LOG AND REMARKS
13-2-7 | Valldstion messages Greaen?
Comtents The international application contains
no drawings. Please verify.
1329 |Validation massages Creen? -

Psyment

Please ensure that you have a valid
deposit account with the receiving
Office selaected.
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PCT-EASY INFORMATION SHEET

{For applicant usa anly, DO NOT submk this sheet with the internsiional application)

VALIDATION LOG
Contents
Grean? The intemational application contains no drawings. Plesss verty.
Payment
Grean? Plaase ensure that you harve & vafld deposit account with the recelving Office selsctad.

Before submitting the iIntemnational Application, pleass carefully verify that:

=ths Information contained on printed Request form Is comect;

<Box X of the Request farm and item 12-23 of the Annex to the Request form have been signed;

-all elements of the Intamational application as Indicsted in Boxss Vill and IX of the Request form have besn attached; and,
-the diskette containing the PCT-EASY xip file of the Intsmnationul Application has been enclosad and has beon clsarly
Inbeled "PCT-EASY™, with the applicant’s or sgent’s file reference, and the first applicant’'s nama.

DO NOT modHy anty Indicstions on the Requast form printout. The slectronic version of the PCT-EASY appiication has been locked.
if an error or an omisslon s dscovarsd at this time, you must reopen the stored form . for submission, perform nacassary
amandments and immaecdiately resubmit the form. Flnelly, a NEW submission disketie must be created manually by resending the
cormectad stored form to the disksits. The previously created printout and submission diskatte must be destroyed in order to pravent

ATTENTION

the possibiity of emonsously sanding It o the RO.
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. Liqujd pharmaceutical composlitions are provided having a low dose of entacavir. {n one embodiment of the
present Invention, the liquid € .cavir composition is a ready-to-use = oslition that is formulated to be both
stable and palatable. In a second embodiment of the presant Invention, the liquid entecavir eompoo@;n.y
formulated from a powder composition at the time of use. The low dose entecavir compositiong~nay inclu
at least one component selected from sweetener, preservative, flavoring agent, buffering agen nation
thereof. The liquid entecavir compositions may also be formulated in combination with other phatma Ity

active agents. ' 8
|
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Printed on 03.03.2003 04:04:20 PM

o1

PCT Powsr of Aitorney (for an
Iintormetional application flled under

the Patent Cooperation Treaty) (PCT
Rule 00.4)

0-1-1 | Prepared using PCT-EASY Version 2.92
(updated 01.01.2003)
1 The undersigned applicant(s) DESAI, Divyakant; LI, Danping
1-1-1 | hereby appoints (appoint) the DAVIS, Stephen, B.; GIBBONS, Maureen;
follewing person ALGIERI, Aldo; BABAJKO, Suzanne;
BUCHHOLZ, Briana; D'AMICO, Staphen;
DUBOFF, Samuel; HERMENAU, Ronald; KLEIN,
Christopher; LANGE, Keith; MAKUJINA,
Shah; PATEL, Rena; PROVOOST, Jonathan;
RODNEY, Burton; RYAN, Richard; SHER,
Audrey; PEIST, Kenneth; O'BRIEN,
Maureen; BELFIELD, Jing; VANATTEN, Mary,
K.; GOLIAM, Paul, D.; VOLLES, Warren;
BRAXAM, Deanna; DUNCAN, Laurelee; KORSEN,
Elliot; LAMERDIN, John
Bristol-Myers Squibb Company
P.O. Box 4000
Princaton, NJ 08543-4000
United States of Amerioca
12 as agent
13 |torepresent the undersignedbefore |3]] the competent Intarmational
Authorities
14 In connection with the Intermnationsl
application identifled below:
1441 Title of the Invention LOW DOSE LIQUID ENTECAVIR FORMULATIONS
AND USE
142 Applicant's or agent's fils - GY103 PCT
reference *
143 Intemnational pplication number
(i siready avallabis)
144 | fisd with the following OfMice ss  [Jnited States Patent and Trademark
recelving Office Office (USPTO) (RO/US)
135 and to make or recelve payments on
behalf of the undersigned.
22 Signature of applicant  _ '
\D,‘S -:D “m ‘_D -‘S &“M
221 |Name DESAI, Divyakant
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PCT POWER OF ATTORNEY
Printed on 03.03.2003 01:04:20 PM Vo
23 | Signature of applicant ]
P e 2
231 |[Name LI, Danping
3 Date 03 March 2003 (03.03.2003)
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Printed on 03.03.2003 01:04:50 PM

o1 PCT Power of Attomey (for an
Intemational application filed under
the Patent Cooperstion Treaty) (PCT
Rule 80.4)
0-1-1 |Preparsd wing PCT~EASY Version 2.92
| (updated 01.01.2003)
1 The undersigned appiicant(s) BRISTOL-MYERS SQUIBB COMPANY
1-4-1 | hersby appoints (sppoint) the DAVIS, Stephen, B.; GIBBONS, Maureen;
following person ALGIERI, Aldo; BABAJKO, Susanne;
BUCHHOLZ, Briaca; D'AMICO, Stephen;
DUBOFY, Samual; HERMENAU, Ronald; KLEIN,
Christopher; LANGE, Keith; MAKUJIMA,
Shah; PATEL, Rena; PROVOOST, Jonathan;
RODNEY, Burton; RYAN, Richard; SHER,
Audrey:; PEIST, Kenneth; O'BRIEN,
Maureen; BELFIELD, Jing; VANATTEN, Mary,
K.; GOLIAN, Paul, D.; VOLLES, Warren;
BAXAM, Deanna; DUNCAN, Laurelee; KORSEN,
Elliot; LAMERDIN, John
Bristol-Myers Squibb Company
P.O. Box 4000
Princeton, NJ 08543-4000
United States of America
12 L agent
1-3 to represent the undersigned before | 311 the competent International
Authorities
14 In connaction with the Imtamational
______ | =pplication Identified below: -
141 Title of the Invention LOW DOSE LIQUID ENTECAVIR FORMULATIONS
AND USE
142 Applicants or agent's file GY103 PCT
refarence .
1-4-3 intamnational spplication number
(N aiready svallable)
T44 mmhﬁ'wnno'ﬁu- Unitad States Patent and Trademark
ng Office Office (USPTO) (RO/US)
13 and to maks or recelve payments on
behalf of the undsrsigned.
21 Signature of applicant _
Jeeppi 1) Venr
211 | Neme BRISTOL-MYERS SQUIBB CCMPANY .
242 | Name of signatory Stephen B. Davis
2413 | Capacity Senior Patent Counsel
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CERTIFICATION 86

The undersigned, being the Executive Vice President and General Counsel of Bristo}-Myers
Squibb Company, hereby designates:

Suzarme Babajko
Stephen B. Davis
Blair Q. Ferguson
Jobhn M. Kilcoyne
Christopber Klein
David Morse
Richard Ryan

(=) to present to the Patent, Trademark, Copyright and similar Government Offices of all
commesortomycompemauthmw all original, divisional, continnation and reissue
applications, petitions and request in the name of Bristol-Myers Squibb Company and its
subsidiary compenies, for letters patent for inventions, utility models, industrial models
and designs avd improvements or additions thereof, trademarks and copyrights; (b)to |
initial and prosecute oppositions and appeals; (c) to appear befare all officers duly =~
authorized, all Ministers, Bureaus, Clerk’s Offices and Commissions or Commissioners
that may be necessary; (d) to sign and approve on behalf of this corporation all

' documents and powers of attorney which judgment of the authorized individuals may be
necessary or degirable to carry out the powers hereby conferred; (¢) to request all
proceedings; (f) to pay over or withdraw all taxes, obtain receipts therefor and give
discharge; (g) to withdraw applications and all documents relgting thereto; (h) to
commence proceedings against infringers and assure the defense in infringement actions;
and (i) generally to do all that in the judgment of the suthorized individual may be
necessary to secure granting of the privileges above-mentioned.

IN WITNESS WHEREOF, 1 »*oedmyhmdmdcamedﬂnmlofthe
Company to be affixed hereto on this ofm 2002.
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(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

i

1. COUNTRY: UNITED STATES OF AMERICA ==
2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY: =

MARIA CASTALDO

?,

i

3. ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

§

4. BEARS THE SEAL/STAMP OF:
MARIA CASTALDO, NOTARY
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THE 7TH DAY OF SEPTEMBER 2004

BY: John E McCormac, CPA, NEW JERSEY TREASURER
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AFFIDAVIT

1, Stephen B. Davis, Senior Patent Counsel, Patent Department,
BRISTOL-MYERS SQUIBB COMPANY, do hereby certify that this is

a notarized true and accurate assignment signed by the inventors.

A, oY

Senior Patent Counsel

STATE OF NEW JERSEY )
)
COUNTY OF MERCER )

Subscribed and sworn to before me this

434"' day of \Qu.a«m'l‘ , 2004

Maria Castaldo
Notary Public of New Jersey
My commission expires October 6, 2008

I 5%
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Patant and Trademark Office
ASGISTANT SECFETARY AND COMMISSIONER
- OF PATENTS AND
Wimhingzon,

APRIL 03, 2003 0.c. 20231

/.\ UNITED mmm’
L)

BRISTOL-MYERS S'QUIBB. COMEANY
STEPHEN B. DAVIS »* *
PO BOX 4000 - 20027176
PRINCETON, NJ 08543-4000

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS

VAILABLE AT THE ASSIGIFMENT SEARRCH RCUM ON THE REEL BRND TREME KUMEER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORE OR HAVE QUESTIONE CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK CFFICE,
ASSIGNMENT- DIVISION, BOX ASSIGNMENTS, CG—4, 1213 JEFFEREON DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231.

RECORDATION DATE: 04/02/2003 REEL/FRAME: 013534/0601
NUMBER OF PAGES: 4

BRIEF: AESIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).

ASSIGNOR:

DESAI, DIVYAKANT DOC DATE: 03/14/2003
ASSIGNOR: :

LI, DANPING DOC DATE: 03/14/2003
ASSIGNEE:

BRISTOL-MYERS SQUIBB COMPANY
LAWRENCEVILLE-PRINCETON ROQAD
PRINCETON, NEW JERSEY 08543-4000

SERIAL NUMBER: 60370674 FILING DATE: 04/08/2002
PATENT NUMBER: ISSUE DATE:

JOANN STEWART, EXAMINER
ABEIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS
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"APR. . 2.20839 B8rmn 622 =2 4525 NO.@51 P.2
L]

04/02/2003

' 700027176 @Yo10apgp 4
FORM FTO-1506 RECORDATION FORM U.S. DEPARTMENT OF GOMMERCE

(. 5-98) . Pabink ared Tslenark Offics

OME No. 0510011 (. 408 PATENTS ONLY

To the Honorable Commissioner of Palents and Trademaria: Plasse record the atiached original documents ar aopy thansaf.

1. Nama of conveying party(les): 2 Name and addrasa of renaiving paty(les)
Dhvyeiark Dossi & Danplng 1 Name:_Bratchvers Bcuibh Oy
Inkaimal Addrass:

©

Adeifiorml of smched? [} Yes [RYNo
3. Nalure of convayanon:

B Asslgnmen [J Mamer , Birest Ackbrmer | sureneevillo-Prinoeton Bond

J SecuriyAgreement (] Change of Nwme

U Other - . Ciy_Pinosion ___ Otate: NJ  21P: 095434000
El-llmm.: March 14, 2008 Addionsl reme(s) A sckisaim) attched” [] Yas [©) Na

(4. Applioaiion nimbaria) or patant number(s):
¥ this daoument I being Med fogether with & rew appiicalion, the exscution date of the spplioation le:

A. Patent Applioation No.(s) B. PatentNo.(s)
BO/S70.574

Netiorai rurbenesacied? O Yes @ Mo

§. Name and sddress of o whom comeapondence | 8. Tota! number of applications and palonis nvolved: 1
mmmhmld

Name:__ _  echenB Devie 7. Totalfoa (87 CFR 3.41) $_40

intarmal Address:__Eristol-Myvers Sautbh Compeny [ Enclosed

PetertDeperimert i “umuumhmmwm
A \hionat tees Eenived

6. Sizvmnent and signafure.
mnmuwmwmmmmummmmwmmn frus
oopy of the onginal documant.

RNaoass T Y g e

[] Gurtifiosls of mailing an reveres skin

Tolsl nomber of pages Wnsluding sover theel, aliachnenis, snd document: 4
iall doouments to be recorded with cover shast informalion to:
Qommissioner of Felants & Baxz Assignmans
Washingioa, D.L. 3081
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ASSIGNMENT
Woe,

Divyakant Desal residing at 19 Greenfield Drive, North
Waest Windsor, New Jersey 08550
United States of America

Danping Li . residing at 10 Bearsley Drive

.East Brunswick, New Jersey 08816

United States of America,
pursuant fo contractual obligations heretofore assumed by us and/or for good and valuable
coneideretion, the receipt and adegquacy of which is hereby acknowledged, do heraby ssll and
assign to Bristol-Myers Squibb Company, a Delaware corporation, having a place of buginess at
Lawrenceville-Princeton Road, Princeton, NJ 08543-4000, Its successors, assigns and legal
representatives, all our right, tile and interest, which includes the right to and full benefit of such
priorities as may now or hereaiter be granted to us by local laws or by treaty, including any
intemational convention for the protection of industrial property, in and for all countries of the world, .
including the United States and lis tenttorles and possessions, in and to the invention entitled:

LOW DOSE LIQUID ENTECAVIR FORMULATIONS AND USE

invented by us and described in the provislonal United States patent application
Application No. 60/370,674, filed April 8, 2002,

including said provisional United States patent application and any application claiming priority from
said provisional application, filed in any country, and any patents which may be issued and/or
granted thereon, and all divisions, continuations, relssues, reexamination certificates and
extensions thereof in all countries, the said interest being the entire ownership of said invention and
all of sald applications, patents (including reissue patents), extensions and reexamination
certificates to be held and enjoyed by the said Bristol-Myers Squibb Company and its successors
and assigns to the full end of the terms to which said patents (inciuding reissue patents), extensions
and reexamination certificates may be granted and/or Issued, as fully and entirely as the same
would have been held and enjoyed by us if this sale, assignment and transfer had not been made;



Wordwide ~ ~
Case GY0103 (PSP)C“_
And we hereby agree to communicate to said assignea or iis representatives any facts known
respecting said invention, to testify in any legal proceadings, to sign and/or execute any further
documents antd/or instruments which may be necessary, lawful and proper in and/or for the filiny
and/or prosecution of all applications, including divisional, continuation and relssue applications,
extensions and reexamination certificates and/or the granting and/or issuance thereof and/or to
otherwise secure title to said invention and all of said applications, patents (including reissue
patents, extensions and reexamination certificates in said assignee, and in general to do everything
possible to aid said assignee, its successors and assigns to obtain and enforce proper protection
for said invention in all countries.

Signed this L,J_ day .JQMJ_+ 2003 b;#.:D S ~DCJM

Divyakant Desal
}
. — ]/

Signed this [‘_-f dayo%i , 2003 by i %_

Danping




: Case GY0103 (RSP
STATE OF NEW JERSEY )

COUNTYOF_/,.}f(JJIlw{, , = | o~

On this day / ")( of %@L ., 2003, before me came Divyakant

Desai, to me known to be the person of that name mentioned in, and who executed the foregoing Assignment
nowledged that he/she executed it.

Public

NOTARY PUBLIC OF NEW JERSEY
MY COMMISSION EXPIRES MAR. 1, 2007

W vor Qidln. '™

On this day _L of , 2003, before me came Danping
Li, to me known to be the person of that iame mentioned In, and who executad the foregoing Assignment and
acknowledged that hae/she executad It.

[SEAL]

N Public

CHARLENE ANDERSON
NOTARY PUBLIC OF NEW JERSEY
MY COMMISSION EXPIRES MAR. 1, 2007
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Industria y Comercio

SUPERINTENDENCIA

SUPERINDUSTRIA Y COMERCIO

MANTENIMIENTO DE PROTOCOLOS

Namero : 19358
Fecha : 07/05/1999
Conferido; BRISTOL-MYERS SQUIBB COMPANY

Pais : US ESTADOS UNIDOS DE AMERICA

Ciudad : 82 PRINCETON, NEW JERSEY

Represent: S Sustituir: § Desistir: S

No. Radicacion: 99 28346 Clase: 0 Seev. 0 Seac: 0

scncia Codigo Ctr Nombre
1 340 A CASTRO DUQUE RAMIRO
2 3002 GOMEZ MEJIA HECTOR

Sede Centro: Carorg 13 No. 27-00 Plsos 2, 5,7 y 10
Conmutadar: 3 820840 Fax: 3 505220

- =Y. M ama ai_ A0 FA A ENLE A1 AN
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Industria y Comercio ?6

SUPERINTENDENCIA

Folio 97

2020
Bogota D C

Doctor(a)

RAMIRO CASTRO DUQUE
Apoderado(a)

BRISTOL - MYERS SQUIBB COMPANY

REFERENCIA: Radicacion N° 04-100434
Solicitud internacional PCT/US03/10371
Fecha inicio fase nacional 08/11/2004

Tramite 011
Evento 379
Actuacién 416
Oficio N° 1545
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, retine los requisitos de forma establecidos en
los articulos 26 y 27 de la Decisién 486, de la Comision de la Comunidad Andina, y
en las demas disposiciones vigentes sobre la materia, se envia el extracto de la
solicitud a la oficina de comunicaciones para efecto de su publicaciéon en la Gaceta
de Propiedad Industrial, conforme lo establece el articulo 40 de la Decisidn 486.

Camplase

Dado en Bogota D C, 15 ocr 204

ALIX CARMEMNZA CESPEDES DE VERGEL
Jefe Divisiontle Nuevas Creaciones.

202044



