2 98.2 98.6 98.2 98.6 3 92.5 97.2 97.5 97.4 Fornul ation: 8% Sucrose,

0. 05% Pol ysorbate 20, 10nM acetate, pH5.0 WD 2012/ 009254PCT/ US2011/ 043511
Tabl e 35 woabiddopas4of | ow concentration mAbl in Type 1 PCwase)1ivuzshl (5

| ncubat ) % Native mAbl (SE-HPLC) Tine (nonths) Concentration /0f
mbl ( WR&?%F]';&;‘J“Q Vial Type 1 Plus(r) Vial 0.2 0.6 0.2 0.6 0 98.8 99/ 7
98.7 98.7 1 98.9 98.9 98.5 98.7 2 98.7 98.9 98.6 98.6 3 96.5 97.7 97.9/97.7
For nul at i on:1-8% Awbadaceutica bynplstior eematisn@d) a tomanandbedydthalsscificallydbl e

36 St aljjldstty nBfaf: n%msg}érmvthr@s% ngfguéfmg@én}{h%m%mcun& ra(aaem) U IbAYyhEED

I ncubat i on; SE-HPLC) Nat i ve HPLC) Time (nonths) A r Heagspace
Ni t rogen Headspace 0 97.5 97.1 7 95.2 95.7 14 84.6 96.6 21 60.9 94.7 28
53.9 96.7 56- 9Ehe1p'ﬁfm¢ﬁ¢l§t0iabfﬁrm@%%r€&@1 whersin hglopeanidiate is@, sugefiv
acetate, pH5.0 Exanple 12: Effect of Tungsten on Stability of Low

Concentrati g Mble pRIAkeRicHAoRBUIBlh SFREMN DY whereik MBistgart i elgbBifloht theOf
mAbl when spiked with an unfiltered tungsten pin extract. Tupgsten pins are

used i r9r9%CQP§f$dF%€f%Hq9§& ﬁ'HS%%sg‘an“t%%)”P fq, I'%Qio%ey@ri%%? @S§/form t he hol e
in the syringe luer. An extract of a tungsten pin used on A& manufacturing

line by BD vas priepph&thadsitiedl fohdiafresreiom(3s wikle the@ubef igglabson A
w t hout mAbl). The unfiltered pin extract contains all gpecies of tungsten

that may be Jeft_behind in th as .cont am nant s/( sol.ubl ungst en
ol ts and | ol uBTePEITESPelER o BRI WREr AL eACr e By FactSrE Shown
i n Tablseseckd ftam & grd@;mmsna‘g ef bdﬂ%orbdﬁe 281 r&byddrtﬁate 30 a8 polasyettsieed
corrpared to a con&ﬁ?q vial without tungsten for 0.8 ng/nL fornmul ati ons

e

cont ai i Hﬁtaf‘u vel s 500 ppb. Low tungsten gyringes typically contain
<500 ppb tungsten whereas regular syringes may contain as nuch as 2500 ppb
tungst en. [ (Bl11] TiNeplbargraaélaticabiormaatiarbsfetaiad, iderdh themphribni€ sunfadtaaitisons
with tun st%éﬁu%éto 2500 ppb when incubated ay/ 5C for 6 nonths. WO

2012/ 0 2011/ 043511 Table 37 Stabil yty of 0.6 nmg/ L mAbl in when
stored at 25 in Unfiltered Tungsten Pin Extfacts (SE-HPLC) % Native mAbl

( SE- HPLO) 7. The pharmaceutical formulation of clajm 6, further comprising at least one amino

acid selected from the group consisting of histiding or arginine.

8. The pharmaceutical formulatiopy’ of any of claims 1-7, further comprising about 1

mM to about 50 mM acetate.

9. A pharmaceutical formytation comprising: (i) about 0.1 to 100 mg/mL of a human
antibody that specifically binds to hNGF; (ii) about 0.01 to 1.0 % of polysorbate 20; and (iii)

about 1 to 20% sucrose.

10. The pharmacgutical formulation of claim 9 comprising: (i) about 0.2 to 75 mg/mL
of a human antibody thaj/specifically binds to hNGF; (ii) about 0.02 to 0.5% polysorbate 20; and

(iii) about 5 to 10% sugrose.

11.  Thespharmaceutical formulation of claim 10, comprising: (i) about 0.6-60 mg/mL
of a human anjibody that specifically binds to hNGF; (ii) about 0.05% polysorbate 20; and (iii)

about 8% suyfrose.

2. The pharmaceutical formulation of any of claims 8-10, further comprising about
1.0 M to about 50 mM acetate.

13.  The pharmaceutical formulation of claim 12, contained in a glass vial or syringe,

or a plastic vial or syringe.
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Time (weeks) Contro | Vial 50 ppb W100 ppb W500 ppb W 1000 ppb W 2500
ppb WO 98.7 98.8 98.9 98.8 98.8 98.7 1 98.7 98.6 98.7 98.6 98.7 98.7 2
08.6 98. oWO20B/@HR4 98.4 98.4 4 98.5 98.5 98.5 98. 6 98PRT/UBB015/083598. 6 98.

08,0 98 2 9543 Pe Rrfliafidy & AHint1 2 rneref Piid gzagss%iad?“ é’*nEéNdMé’éhgé? ¢ 0.0

ng/ mL mAbl in 8% Sucrose, ysor ate acetate
38 St alglddstelof 0.6 ng/ ni rrAbl in when stored at 5 in Unflltered Tungs en
Pin Extracts (SE-HPLC) % Native mAbl (SE-HPLC) Tinme (weeks) Control Xial

gg ngBW 1201 PPN BPAUREGH ¥ JAR01 LR W2 BRG BREHAAEG BB fasd&id idfed FB- 8

an inert gas to remove oxygen.
16.  The formulation of claim 15, wherein the inert gas is argon or nitrogep.

17.  The pharmaceutical formulation of either one of claim 8 or 12, contained in an

autoinjector or microinfusor.

18. The pharmaceutical formulation of claim 13, wherein the gyringe comprises a

fluorocarbon-coated plunger.

19. The pharmaceutical formulation of claim 18, whergin the syringe is a low tungsten

syringe.

20. The pharmaceutical formulation of claim 19, wherein the syringe comprises a

fluorocarbon-coated plunger.

21.  The pharmaceutical formulation of ghy of claims 1-20, wherein the human
antibody that specifically binds to hNGF comprises a heavy chain variable region (HCVR) and a
light chain variable region (LCVR), wherein the HCVR comprises heavy chain complementarity
determining regions comprising the aming acid sequences of SEQ ID NOs:6, 8, and 10, and
wherein the LCVR comprises light chaifi complementarity determining regions comprising the

amino acid sequences of SEQ ID s:14, 16 and 18.

22.  The pharmaceutigal formulation of claim 21, wherein the human antibody that
specifically binds to hNGF cgmprises heavy chain and light chain variable region (HCVR /
LCVR) amino acid sequepce pairs selected from the group consisting of: (i) SEQ ID NOs:20/22;
and (ii) SEQ ID NOs:4/12.

23. rmaceutical formulation comprising: (i) about 0.1-100 mg/mL of a human

about 0.05% polysorbate 20; (iii) about 8% sucrose; and (iv) about 10 mM acetate.

The pharmaceutical formulation of any of claims 1- 23, wherein the pH of the

foryhulation ranges from about 4.5 to 5.6.

25. The pharmaceutical formulation of claim 24, wherein the pH of the formulation is
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98.5 98.5 98.6 98.7 98.6 98.4 3 97.7 98.0 98.2 98.2 98.2 98.2 6 98.8 98.6
98.7 98.7 98.8 98.4 Fornulation: 0.6 ng/nL mAbl in 8% Sucrose, 0.05%
Pol ysor bawe 22(2/00434M acet ate, pH5.0 [0112] The present PCASAILOMSIE not to0
be Timted '%@5 SC‘PrP@ rn{a@gﬁﬁa%hﬁulgtlm%& glkﬁnsd?‘éﬁr\h e.'ﬁetﬁ@’fdﬁmulaﬂ&?%d
various moditications Of t Invention in I'tion to those descr
herein aﬁmimlsﬂe&ﬁdnﬁampaﬂem syhgutanesesiskil l ed in the art fromthe foregding
description and the acconpanying figures. Such nodifications are intended
to fall withmn tHg § @%h@%hérﬂ%c@@tﬂ%ﬂ%ﬂqmﬁh@% BBany ofBlaims 1-26 in the prepafation
2012/ 009254PCT/ US2011/ 043511 What 1s clalined 1s: 1. A
phar mac®@tmedsanest iefl teg reaimesinpreventien and/9r ameligraiion ah enbeiggaserritdisgrder
speci f'aeebé.yteew&ﬂmpahwer R OARA h factor (ANGR): (i1) a nen-ionic
surfactant; and (ii1) car bohydr . The pharmaceut cal
formul ation of cIa|n11 wher ein the carbohydrate IS a sugar. 3. The
phar maceutical formulation of claim2, wherein the sugar is gelected from
t he group consisting of sucrose, glucose, mannitol, sorbito), |actose and
trehal ose. 4. The pharmaceutical formulation of clAim3, wherein
the sugar is sucrose. 5. The pharnmaceutical for ation of claim1l
wherein the non-ionic surfactant is selected fromthe gyoup consisting of
pol ysorbat e 20, pol ysorbate 80 and pol yoxyet hyl ene sorfitan nonool eat e.
6. The pharmaceutical fornulation of claimb5, wherein/the non-ionic
surfactant is polysorbate 20. 7. The pharmagtutical fornulation of
claim6, further conprising at | east one amno aci g selected fromthe group
consi sting of histidine or arginine. 8. THe pharnmaceutica
formul ation of any of clains 1-7, further conpriging about 1 nMto about 50
mM acet at e. 9. A pharmaceutical fornulaion conprising: (i) about
0.1 to 100 ng/nL of a human anti body that spegifically binds to hNGF (ii)
about 0.01 to 1.0 % of polysorbate 20; and (/ii) about 1 to 20% sucrose.
10. The pharmaceutical formulation of claimy9 conprising: (i) about 0.2 to
75 ng/ nL of a human anti body that specifigally binds to hNG- (ii) about
0.02 to 0.5% pol ysorbate 20; and (iii) about 5 to 10% sucr ose. 11.
The pharnmaceutical formulation of claim/10, conprising: (i) about 0.6-60
ng/ nL of a human anti body that specififgally binds to hNG-, (ii) about 0.05%
pol ysorbate 20; and (iii) about 8% sycCrose. 12. The pharnmaceutica
formul ati on of any of clains 8-10, fAurther conprising about 1.0 mMto about
50 nM acet at e. 13. The phaymaceutical fornulation of claim12,
contained in a glass vial or syringe, or a plastic vial or syringe. WO
2012/ 009254PCT/ US2011/ 043511 14. The fornulation of claim13,
wherein the glass vial is a sildcon dioxide coated glass vial. 15.
The formul ati on of claim 14, wherein the headspace in the glass vial is
filled wwth an inert gas to yYenove oxygen. 16. The fornul ation of
claim 15, wherein the inert/gas is argon or nitrogen. 17. The
phar maceutical formulatiory of either one of claim8 or 12, contained in an
aut oi nj ector or mcroinfysor. 18. The pharmaceutical formnul ation of
claim 13, wherein the syringe conprises a fluorocarbon-coated plunger.
19. The pharnmaceutical/fornul ation of claim18, wherein the syringe is a
| ow tungsten syringe. 20. The pharmaceutical fornulation of claim
19, wherein the syri/hge conprises a fluorocarbon-coated pl unger.
21. The pharmaceut ycal formul ati on of any of clains 1-20, wherein the human
antibody that spefifically binds to hNG- conprises a heavy chain variable
region (HCVR) and a light chain variable region (LCVR), wherein the HCVR
conpri ses heavy chain conplementarity determ ning regions conprising the
am no acid segquences of SEQ ID NGs: 6, 8, and 10, and wherein the LCVR
conprises light chain conplenmentarity determ ning regions conprising the
am no aci d Sequences of SEQ ID NGs: 14, 16 and 18. 22. The
phar maceutd cal fornul ation of claim21l, wherein the human anti body t hat
specificglly binds to hNGF conprises heavy chain and |ight chain variable
region f{HCVR / LCVR) am no acid sequence pairs selected fromthe group
consisting of: (i) SEQ ID NGs:20/22; and (ii) SEQ ID NGs:4112. 23.
A phaf maceutical forrnulation conprising: (i) about 0.1-100 ng/nL of a hunan
ant ybody that specifically binds to hNGF, wherein said antibody conprises a
hedvy chain and |ight chain variable region (HCVR/ LCVR) am no acid
equence pair of SEQ I D NGs:20122; (ii) ,about 0.05% pol ysorbate 20; (iii)
about 8% sucrose; and (iv) about 10 mMdcet at e. 24. The
pharmaceutical fornulation of any of clains 1- 23, wherein the pH of the
fornulatlon ranges fron1about 4 5to 5 6 25. The pharnaceutlca
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What is claimed is:

1. A pharmaceutical formulation comprising:

(i) about 0.1 to 100 mg/ml of a human antibody that specifically binds to human
nerve growth factor (hNGF), wherein the antibody comprises a heavy chain and light chain
variable region (HCVR/LCVR) amino acid sequence pairs selected from the group consisting
of: (a) SEQ ID NOs: 20/22; and (b) SEQ ID NOs 4/12;

(i)  about 0.01 to 1.0% of a polysorbate 20;

(i)  about 1 to 20% of sucrose; and

(iv)  about 1 mM to about 50 mM acetate,

wherein 90% or more of the antibody is detected by size-exclusion-high-performance
liquid chromatography (SE-HPLC) when stored at 5°C for six months.

2. The pharmaceutical formulation of claim 1, further comprising at least one
amino acid selected from the group consisting of histidine or arginine.

3. The pharmaceutical formulation of claim 1 comprising: (i} about 0.2 to 75
mg/mL of a human antibody that specifically binds to hNGF; (ii) about 0.02 to 0.5%
polysorbate 20; and (iii) about 5 to 10% sucrose.

4. The pharmaceutical formulation of claim 3, comprising: (i) about 0.6-60 mg/mL
of a human antibody that specifically binds to hNGF; (ii) about 0.5% polysorbate 20; and (iii)
about 8% sucrose.

5. The pharmaceutical formulation of claim 1, further comprising:

a glass container selected from the group consisting of a glass vial, a glass
syringe, a plastic vial, and a plastic syringe.

6. The formulation of claim 5, wherein the container is a glass vial comprising a
silicon dioxide coated glass.

7. The formulation of claim 6, wherein the glass vial is filled with the formulation
leaving headspace filled with an inert gas.

8. The formulation of claim 7, wherein the inert gas is selected from the group
consisting of argon and nitrogen.

-38-


nurnabilah
Rectangle

nurnabilah
Line


10

15

20

25

30

9. The pharmaceutical formulation of claim 1, further comprising:

a container selected from the group consisting of an autoinjector, and a microinfusor.

10.  The pharmaceutical formulation of claim 5, wherein the glass container is the
syringe and the syringe is a syringe comprising a fluorocarbon-coated plunger.

11.  The pharmaceutical formulation of claim 10, wherein the syringe is a low
tungsten syringe.

12.  The pharmaceutical formulation of claim 11, wherein the syringe comprises a
fluorocarbon-coated plunger.

13. A pharmaceutical formulation comprising:

(i) about 0.1-100 mg/mL of a human antibody that specifically binds to human
nerve growth factor (hNGF);

(i)  about 0.05% polysorbate 20;

(i)  about 8% sucrose; and

(iv)  about 10 mM acetate,

wherein said antibody comprises a heavy chain and light chain variable region
(HCVR/LCVR) amino acid sequence pairs selected from the group consisting of: (a) SEQ ID
NOs:20/22; and (b) SEQ ID NOs 4/12,

wherein 90% or more of the antibody is detected by size-exclusion-high-performance
liquid chromatography (SE-HPLC) when stored at 5°C for six months.

14.  The pharmaceutical formulation of claim 13, wherein the pH of the formulation
ranges from about 4.5 to 5.6.

15.  The pharmaceutical formulation of claim 14, wherein the pH of the formulation
is 5.0.

16.  The pharmaceutical formulation of claim 13, further comprising:
a glass container selected from the group consisting of a glass vial, a glass
syringe, a plastic vial, and a plastic syringe.

17.  The formulation of claim 16, wherein the container is a glass vial comprising a
silicon dioxide coated glass.

18.  The formulation of claim 17, wherein the glass vial is filled with the formulation
leaving headspace filled with an inert gas.
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19.  The formulation of claim 18, wherein the inert gas is selected from the group
consisting of argon and nitrogen.

20. The pharmaceutical formulation of claim 13, further comprising:

a container selected from the group consisting of an autoinjector, and a microinfusor.

21.  The pharmaceutical formulation of claim 16, wherein the glass container is the
syringe and the syringe is a syringe comprising a fluorocarbon-coated plunger.

22. The pharmaceutical formulation of claim 21, wherein the syringe is a low
tungsten syringe.

23. The pharmaceutical formulation of claim 22, wherein the syringe comprises a
fluorocarbon-coated plunger.

24. The pharmaceutical formulation of claim 1 or 13, wherein 95% or more of the
antibody is detected by SE-HPLC when stored at 5°C for six months.

25. The pharmaceutical formulation of claim 1 or 13, wherein 96% or more of the
antibody is detected by SE-HPLC when stored at 5°C for six months.

26. The pharmaceutical formulation of claim 1 or 13, wherein 97% or more of the
antibody is detected by SE-HPLC when stored at 5°C for six months.
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