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Claims
1.- A pre-lyophilization formulation comprising:

{era-surfactantwhereinthe-(a) a Factor IX (FIX) polypeptide at a concentration
between about 220 1U/vial to about 1,000 IU/vial, wherein the FIX polypeptide comprises

the FIXFc-sc polypeptide of SEQ ID NO: 2, without the C-terminal lysine, and the Fc sc
polypeptide of SEQ ID NO:4, without the C-terminal lysine, wherein the FIXFc-sc

polypeptide and the Fc sc polypeptide are bound together through two disulfide bonds in

the hinge reqgion of Fc:

(b) L-histidine at a concentration between about 3 mg/mL and about 15 mg/mL;

(c) sucrose at a concentration between about 10 mg/mL and about 50 mg/mL;

(d) mannitol at a concentration between about 20 mg/mL and about 100 mg/mL;

W)
>
o

(e) polysorbate 20 at a concentration between about 0.01 mg/mL and about 5
mg/mL,

wherein the formulation has a fill volume of less than about 5-ml-lessthan-aboutdmlor
lessthan-abeout3-mE3 mL: and wherein each of (a) - (e) are at an amount per vial (mg/vial)
sufficient to allow
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S)-inereased-shelfJife-of a lyophilate prepared fremby lyophilizing the pre-lyophilization
formulation atroem-temperature;of

: binations thereof:

compared to a reference pre-lyophilization formulation,

whereinrwherein, for the purpose of comparison of reconstitution time, the volumes into

which each of the lyophilate prepared by lyophilizing the formulation and the lyophilate

prepared by lyophilizing the reference pre-lyophilization formulation are reconstituted

respectively are the same,

wherein the reference pre-lyophilization formulation comprises (a) - (e) at the amount per

vial identical to the pre-lyophilization formulation, but has a 5mL5 mL fill volume.

2.- The pre-lyophilization formulation of claim 1, wherein the fil-velume-isabout4-mk;

about2.0-mL—volumes into which each of the lyophilate prepared by lyophilizing the

formulation and the Iyophilate prepared by Iyophilizing the reference pre-lyophilization

formulation are reconstituted respectively are about 5 mL.

3.- The pre-lyophilization formulation of claim 1 or claim 2,
wherein the fil-velume-is-about2-.65-ml-




comprises-about 2001 vialte-about 10 is at a concentration between 220 |U/vial to 1,000
IU/vial-ot-the- Fh<-pelypeptide—;

agentwherein the L-histidine is at a concentration {mg/mb)-between about-3 mg/mL and
abeut-15 mg/mL-;

agentwherein the sucrose is at a concentration {between 10 mg/mL}-etabeut776 and 50

mg/mL—;
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17 The pre-lyophilization-formulation-of-any-one-of claims1-to-16,-wherein the stabilizing
agentmannitol is at a concentration {mg/mb)-between 1020 mg/mL and abeut-56100

mg/mL:; or

agentwherein the polysorbate 20 is at a concentration {between 0.01 mg/mL} and 5

mg/mL.

4. The pre-lyophilization formulation of any one of claims 1 to 3, wherein the L-

histidine is at a concentration between about 3.88 mg/mL and about 9.7 mg/mL, wherein

the sucrose is at a concentration between about 17.85 mg/mL and about 29.95 mg/mL-,

or wherein the mannitol is at a concentration between about 35.7 mg/mL and about 59.5

mg/mL.

19-5. The pre-lyophilization formulation of any one of claims 1 to +84, wherein the

agentl-histidine is at a concentration (of about 7.76

W

mg/mlL)-ef47-6-me/mb-

23 —The—pre-lyophilization—formulation—ef —any—ene—of—<latms——te—22, wherein the
surfaetantsucrose is at a concentration trnefml)-between 00 mefmland-of about S-mefml-:

24-—Thepre-lyophilizationformulation-of-elaim-23.8 mg/mL, wherein the surfactantmannitol

is at a concentration of about 47.6 mg/mL., or wherein the polysorbate 20 is at a
concentration {mg/mb)-of about 0.2 mg/mL.

25-6. The pre-lyophilization formulation of any one of claims 1 to 24;—wherein—the EEX
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b al 776 e/l of L_histidine:
I
B e s

27—The-pre-lyophilization-formulation-ofclaim-265, wherein the formulation has a fill
volume per vial of about 3-mbLabeut2.9-mlabout 2.8-mbabeout 27 mbLabout 2.65-mk;

29--7. A lyophilate-pewder, which is lyophilized from the pre-lyophilization formulation of
any one of claims 1 to 286.

30T he- 8. A vial comprising the lyophilate pewder—of claim 29—which-has—aresidual
meisturelevel-below1%-
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60-9. A kit comprising a first container comprising the lyophilate pewer-of-any-ene-of
elaims291e-450f claim 7 and a second container comprising a reconstitution buffer at a
volume sulfficient to produce_a reconstituted formulation, when combined with the

lyophilization formulation of the first container.

61—The kit10. A composition comprising the lyophilate of claim 66—which—is—used7, for
reconstituting to treathemophiliaB-

62 The kit of claim-60prepare a pharmaceutical composition for preventing or 61-—wherein
: ntion butk o5 NaClL
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