WD 2013/ 016648PCT/ US2012/ 048574 STABI LI ZED FORMULATI ONS CONTAI NI NG

ANTI - PCSK9 ANTI BODI ES FI ELD The present invention relates to the field of

t her apeutwo 2arstiibady formul ati ons. More specifically, tReTaSes0I8STAVENti on
relates to the field of pharmaceutical fornulations 5conprising a human
anti body that specifically binds to human proprotein convertase

Text fi1e of aStBRIRAER ARy AT IoR PN AN AL P AN BB Y ccent

specification. The contents of the text file are herein incorporated by
ref erence.FIEDBA paper copy of the sequence listing, which is identical in
content to the ST.25 conpliant text file, is included as part of the
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f or mul at edsuB{il%Hg@&(%n tﬁ’ﬁ‘g@é?%g%i ity of an antibody in liquid fornulation

depends not o s of excipients used in the formulation, but

al so on the anounts and proportions of the excipients relative to one

anot her. QSQ&FC&'@EIQEE%?INCQt her consi derations aside fromstability nust be
taken into account en preparing a liquid antibody fornul ati on. Exanpl es
of such additional considerations include the viscosity of the solution and
t he concent r AdiIrotoraplianbleyifile aba seenpe lisfine dnifed geraureptiawih then

formul ation, and the visual quality or appeal of the formulation. Thus,
when f or mAreganhgeesificationn pEnf ¢anteiis piibefext gheeaa@ hergineinprreeratrs Ryaleéaiencs.
2barrive at a fornmulation that remains stable, contains an adequate
concer®r atA papasicopwualt the seguenan distings weish éssidgntingl ingentenyiostbe$iTt3p as wel | as
ot her properties which enable the fornulation to be conveniently

adm ni st ercdfmnligntgextifiben issinclagrd dorRreef the prasenthapesiicaionpr ot ei n convert ase
subtilisin/kexin type 9 protein (PCSK9) are one exanple of a

therapeutically rel evant macronol ecul e that requires 5proper fornmnulation.
Ant i -PCSK@%%B@&H’\& are clinically useful for the treatment or prevention
of di seases such as hyperchol esterol em a and ot her dyslipidem as, and ot her

condi tions. FKaaPE@IMARoMoRESKS (AG! bRIBURS) AUSt KEERANLIBRE in b Mdhetinbfl, 1N
WD 2008/ 057457, 2008/ 057458, WO 2008/ 057459, WD 2008/ 063382, WO

2008/ 12562+ ohly akBathe MBlecdleS éditddiSior YRR LA6iSY 168Rbientd o ARIY RdiRGiIHRS, and
US 102011/ 0065502. Al t hough anti-PC5K9 anti bodi es are known, there

remei Ng a tAGestabiltytdiBingslordder andCMBke RItAk RLC etdriekampled tHErd RULIO BSteAER! | Si ng
anti - PC5K9 anti bodies that are sufficiently stable and suitable for

adm ni st r a4 liQWd 5Q1uRcH 4rRIHréne OUMYRRA% IS BB rddb8SEHt urdeYRsY taimisat i sfies the
af orenenti oned need by providing pharmaceutical formnulations conprising a

human ant i hediicatibad uReecthisemtiby isibmelfate® Pmﬂ)@ﬂﬂ PROBEBII§I I af @RANISIdyas e
subtilisin/kexin type 9 protein (PCSK9). |In one aspect, a liquid

phar maceutjigaiil fofnfUidbnatebeRdd SotRAVIrHRE kind8 BPEXSHIEES ubéd indhd iHimlIaBoh, i body
that specifically binds to human proprotein convertase subtilisin/kexin

20type 9 muebRbRNERCSNBlnts Ghi prabokidnk @F theldxciplen@reRitidary énCasorharent ; (iv) a
stabilizer; and optionally (v) a viscosity reducer.
20 Furthermore, other considerations aside from stability must be taken into account when
preparing a liquid antibody formulation. Examples of such additional considerations
include the viscosity of the solution and the concentration of antibody that can be
accommodated by a given formulation, and the visual quality or appeal of the

formulation. Thus, when formulating a therapeutic antibody, great care must be taken to

25  arrive at a formulation that remains stable, contains an adequate concentration of



I n one enbodi nent, the antibody is provided at a concentration from about
50 7.5 ng/nL to about 200 30 ng/nL. In another enbodi ment, the anti body
i s provi owoat3/E@e@8ncentrati on of about 50 nmg/mM - 7.5 mghrds2oizn4snot her
enbodi ment, the antibody is 25provided at a concentration of about 100
mg/ mL - 15 np/nl. I n another epbodinent, the antjbody is provided at a
Concent r atTOROBE 2t BofSeRtts b Viosss) Ay NaL o5 PleLRGPREFS BSOS RER: .t he

ti body i i d at ! trati bout. 175 /m. - 26.25 /L.
?2 ;ngtzelrtﬁ%ﬁ%%\éla e?\fo?b‘? %‘E‘C"gﬁ'%ﬁ o%@“':”%peég%{ﬂa@'gmét a ggncentrati on opgabout
200 /mL - 30 nmg/ . I n one enbodi.nent, the 1 body. co i Ses any one or
e ot an alniten tid T BB T e isriaes SIS CH R Rt Che
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conpri ses AMe 'ti%rgfg e%%_p'&f\{/rga}qgglé%@fasrﬁﬁg@%é g@ﬁ%ggw?’ﬁ@ a&’%ﬁﬂgoéi:ibgdy
ortodi men200ERE kT, o0 2eBBPp i, W P s PRI aiideasaeeh® "5 5. pH 6. 0
or ot 60 202862 L8 atoNanhta Bl IS oy . Biecq BitBar b ARDS: Con o

about pH 6 - I n one enbodi nent, the liquid pharmaceutical buffer
B slaogPeiz

conpri e buffers, which has an effective buffering range of

bout pH 5.5 , 4 ..o0r, f about 6..0. I nbodi t,
P bub ey T aliio B S B st Terhiermins 2 aprth 88550 ™"
trati f 5 mMM. 0..75 to 50 MM 7.5 In. di t, th
Son ot aronePuamatilyed sl Blobs g Tihe AP ek it St lRCE o 1 n one
enbodi nent, .t he hi h dine i.s a:f a concer{trati on gf 20 M 3 nmM or about 20
m I n onesuglﬁ%‘HYﬁé le,antdt‘isé“tﬂt?lg r AIMUNIPLAtoN 10 PR SNt rati on of 40 NnM 6 M

or about 40 nM 1In one enbodi ment, the organic cosolvent is a nonionic

pol yrer cci@?vgﬁ{w a pol yoxyet hyl ene noiety. In some enbodi nents, the
organi c co is any one or 25nore of polysorbate 20, pol oxamer 188 and
pol yet hyl ene glycol 3350. In a specific enbodi nent, the organic cosol vent

i s pollgsor bafrke Resent inventtinn eatisfiesrthedforententioresl rregdnyiproddisgl vent is at a
concentration of from about 0.005% - 0.00075%to about 1% - 0.15% "wei ght

t o vol une"pharmisgutital favheitations cemprisinda bugamantbdoydhatrspedfiClly gpinas t= 1% | n
one enbodi nent, the organic cosolvent is polysorbate 20, which is at a
concent r athuorangiroprotain c@hvaftase SubBiBsih/éxin tylpe Seprotelre(PCRKE)odi ment, t he

organi ¢ cosol vent is polysorbate 20, which is at a concentration of 0.01% -
0. 0015% W v br o aspedd, Didwidypvarmaceutical formauletidmad ipneitied, cdreprisirapii) azer is a
sugar. In one enbodi nent, the sugar is selected fromthe group consisting
of sucr osewunmerantibodly thatspeciiallydseds tb uenaspecprboietn emvedasessubtilidimkexin
stabilizer is sucrose. 10In one enbodinent, the stabilizer is at a

concenr?0r attymn9 pfotdin AT IBB); (i) albdfer(i) droorgBsis coSdwemt,(iv) brstabilzpeantli ¢

enbodi nent, the stabilizer is sucrose at a concentration of 5% - 0.75% w v
or about SSdtienhally (Vye dsatsieredsiperci fi c enbodi nent, the stabilizer is sucrose
at a concentration of 10%- 1.5%w v or about 10% w v. In another specific
enbodi nent, trhenes¢ralbodiingelr thesandibedyois eratided at arnoe ogntietiom fromfabdR9606 £ 7.98% w v
or about 1512 % w v. I n one enbodi nent, the viscosity reducer is a salt
sel ect ed fmg@mLtth@bgutRie 3heigstli.niy afotteer gmbiodienemy, dne eftibody teprogided ana

t hi ocyanat e, ammoni um t hi ocyanate, anmoni um sul fate, amoni um chl ori de,

cal ci um chdoaterdeatioa ohabaih 6O highal and regeilum aaditatembodimanghe abtishidygsnt , t he
vi scosity reducer is L-arginine hydrochloride. 20l n one enbodi nent, the

Vi scogist y greddsEat d Sondbnttatofde apdutabd emy/@f «f 150y iVandthér dibddimd&0 MM
22.5 mM In one enbodi ment, the viscosity reducer is L-arginine

hydrochl ordgniodd iCHaGRaBE ek toteirafih dMoout’150 MYMA! = 888Wg/e@ AM I n one

enbodi nent, the viscosity reducer is L-arginine hydrochloride at a

concentr atejn%mepfem/ﬂigdim\én’r, tfe gMb%ij %bé)rg\;idg'é)atrgv&ncentration of about 175 mg/mL =



251 n one enbodi ment, the viscosity of the liquid or reconstituted

| yophi | i zed pharmaceutical fornulation at 25C is |less than or equal to
about 15 wBansa16648% | n one enbodi ment, the viscosity 2CTABA 1294854 ween
1.0 cPoise 10%and 18 cPoi se WD 2013/ 016648PCT/ US2012/ 048574 10% In one
enbodi nent osity at 25C 10% 10%
cPorse 105 Adgp e%otxa Sogige e 2aTEoR Pt esbp SetcRBon 0 wpoi e
10% 7.1 cPoise 10% cP0| se 10% 7.9 cPoise 10% 8.9 cPoise 10%
10. 0 cPoi SPOULHH) m%“Le* é%?gé'@L 10% 11.4 cPoise 10% 11.6 cPoise 10%
11.8 cPoise 5 10% 12.4 cPoise 10% 13.9 cPoise 10% 14.0 cPoise 10%
15.5 cPoi se 'M®@®% ergpodiment, tesndbodyigsupprises pRY g ORBGH RBRMING Addosnol al ity
of the liquid pharmaceutical fornmulation is between 100 15 nOsm kg and 460
69 nsni k@eqP‘?PC@rfg SEHBUNReRS, Inone ubhedimpnt heqntibedy ¢qepiisgs ﬁ?é’fnﬁ‘@d’éut i cal
formulation is 103 15 nDsm kg or about 103 nmOsni k 10l n one enbodi nent,

t he osRol aqh?tr‘y\’adi'?b'?H%Q'Pn ﬂ*ﬁHRgmﬁfﬁﬁ&ﬁqa&éPhﬁ'BPWP%NG(B‘FWFBS"@I‘@'S“'”'QQ s kg
or about 195 inment, the osmplality of the |iquid
phar naceut'fgians Fo%ﬁ'ﬂﬂ %KH%HR@"%BZ F@%@PR@”@P”%’%%GWC%%QQD In one
enbodi ment, the osnolality of the |iquid armaceutical for rrul,ati on is 330
50 mosm kdN@R SBEUP NA§ arashRRP N 91466%0‘?@&%&%%? ) @ i cBaiRyPERtie y of the

| i quid 15pharnmaceutical fornulation is 435 65 s m kg or about 435

mOsm kg. |rﬁ9'eﬂét%\ﬁ%bmm%ﬁtn9 '@hbcwr&wlewnt@r'tytq%erm"mﬁ $9jmarma el cal
formul ation i s 440 msn k about 440 . In one enbodl ment, the
osnol al i ty('-QPRﬂH@EPR%‘EPEPR}%ﬁ? %“Lﬁrlslf‘@la %Qﬂ“ﬁ{]?ea?f%'gp ild NeB@, S I?i*fﬁ?ﬂkg or
about 458 nmOsm k In one enbodi ment, at |east 96%or at |east 97% of the
non- a Br egid ﬂ?iNPo% "e%Q?CH\éedY alesHesHimestoodimenirihe apitasey CORPTIBB i s
recover ed fromthe |'i qui d pharmaceutical fornulation after three nonths of
st or age of"¢¥R aF‘P'&f]|L§Vﬁﬁ§ﬁﬁ%%‘ﬁ?'%ﬁ?mp'ﬁeﬁﬂ'ﬂ%ﬁ‘m&ﬁ’ agid seqggece YSERIRr ni ned by
si ze exclusion chronatography. In one enbodi ment, at |east 56% of the

non- basi ¢ NAd agmER I ND:$.dpfRECEVRY-, i n peak or main charge form of the
anti-PCSK9 anti body is recovered fromthe |iquid pharmaceutical fornulation
after three P5oRsRAROGNERY Beaykofdhe figd quﬁwlaaonw&%b@d@r%ap 5 e ati on at
-80C, as deternm ned by ion exchange chronat ography I n one enbodi nent,

at | east 9b%nst 6.8t 0.8ax 6@7—@9-8%%@ - alg@r(bgatOédpla{@eD h8degpA8dd 1for m of
the anti-PCSK9 anti body is recovered fromthe |iquid pharmaceutical WO
2013/ 026648RETificspdpRintrasne pHaf the lmichrnadilaién is labeet prb60Rs0.8f Insener age  of
the liquid pharmaceutical formulation at - 30C, as determ ned by size

excl usi on anhvagimaerdgihapibyid pharnoave uticeh bdiferentmpriags dreast mM&@WBubierst bichdian
charge formof the anti-PCSK9 antibody is recovered fromthe liquid

phar maceutancaffecfiar nflesitg camgafdf ebouthpte Snwabdig pbif 7.4t @reagé afabohes.Di qui d
pharmaceutical 5forrulation at -30C, as determ ned by ion exchange

chr omat ogr aphyone embddimenmiethertudidr isdietidinat 11 emesembéditnent, #te histatite iI92% of t he
non- aggr egat ed and non-degraded form of the anti-PCSK9 antibody is

recover ed doncenttatien bf g uilMi + Bk micte B0 roldl £ T.6mmvil &t drenerabodimenththee nont hs of
storage of the liquid pharmaceutical formulation at - 20C, as determ ned by
si ze eXcl usstdimeds abaradrgntigton. of (16 navie: Bhibddioneimyt 18tmWe &sonel@nbsditnent, t he

mai n charge formof the anti-PCSKO antibody is recovered fromthe |iquid
phar maceutthe histidioe mAtat donperfation of A0 e aBMMor@bostt2rralfle lobneé he i qui d
pharmaceutical fornulation at -20C, as determ ned by ion exchange

chr omat ogreapdpdiment, the mistidiae ésrbicicorertiratan df dasiM 966N for abeutddmMaggr egat ed
and non-degraded form of the anti-PCSK9 antibody is recovered fromthe

| i qui d phar miceng ércladdimentthleatrg@mc edsobentlsS si nonmmit prdyroér ®ntridgeaof t he

| i qui d pharnmaceutical forrmulation at 5C, as determ ned by size excl usion
chr omat ogrrptoxyethylemnmomtsh ddiseeetgmizndinerds tthd 8fgaoic dE9overit is ary one or char ge
formof the anti-PCSK9 antibody is recovered fromthe |iquid pharnaceuti cal
f or mul2at i onorefaf eplysdrbate 20opolhsareér WBamagwlyethyldne dlyaglid3bOpHalarapecifit i cal
formul ation at 5C, as determ ned by ion exchange chromat ography. 20l n one
enbodi mentemlatdirnerdsthe @49anif cashyenton palygeregi@ta®d and non- degraded form of the
anti-PCSK9 antibody is recovered fromthe |Iiquid pharmaceutical fornulation
after six nonths of storage of the |liquid pharnmaceutical formnulation at
25C, as determ ned by size exclusion chromatography. In one enbodi nent, at

| east 45% or 47% of the non- basic and non-acidic formof the anti-PCSK9
antibody is recovered fromthe liquid 25pharnmaceutical fornulation after
six nonths of storage of the liquid pharnmaceutical fornmulation at 25C, as
determ ned by ion exchange chromat ogr aphy. I n one enbodi nent, at | east
91% or 92% of the non-aggregated and nqQg-degraded form of the anti-PCSK9
antibody is recovered fromthe lIiquid pharmaceutical fornulation



WO 2013/ 016648PCT/ US2012/ 048574 after 28 days of storage of the liquid

phar maceutical formulation at 45C, as determ ned by size excl usion

chr omat ogwaphis/oibéasone enbodi ment, at | east 35% or 37% @CTIiUSR0INOMBS7HasSI C
and non-acidic formof the anti-PCSK9 anti body is recovered fromthe liquid
phar maceutic forrru tlon after 28 days, of stora e liguid

Phar maceut | o ont ot S Cosa e et enaerp b e Abitye

chr omat ogr aphy ne as i d pharpaceutj c formulation is
provi ded, @Qﬁ%ré% %’75 qtp afOP 0};’»6‘ %%‘PHﬁOtVB'“ﬂ‘PEW!?@%L@’PFHe”bﬁ% %dnan
anti body that specifically binds to human PCSK9; (ii) fromO mMto 40 - 6
MM hi st i diA@! = (18?/°i%”df9-%1r9 Yot /o 0Imoge @“@@H‘FWW%@?W%B?%‘@@" 80; (iv) from
0%to 12% - 1.8% (w v) sucrose; and (v) fromO nMto 50 107.5 nmM ar gi ni ne,
at a pH ofPolyserhaildRtwhichds eba sperantration ofgheubh2le PEERY Wit iIhaesthet t hi s
aspect conprises a heavy chain variable region (HCVR and a |ight chain
vari abPe resghaskngntOUROraanchcasbentih@oMevRate 20CWRICH dirbl hearceniraionsi ses
heavy and |ight chain conplenentarity determ ning regions

( HCDR1 - HCOR21 HEIRE0 15 % @DRI-4bCDR2.01%@BR3) , whi ch conprise the am no acid
sequences of SEQID NGs:2 - 3 - 4/ SEQID 15NGCs:6 - 7 - 8, respectively.

I n a parti culregnesgrbloatiment thetdtabilsret is-aRCEKE mrinesmahodioergs theesgar iheavy chain
vari able region (HCVR) and light chain variable region (LCVR) conprising an
am no aci cetetpidmre thef groforlidiay df sundossE@anbitdti@nd trehealspe cini arglegific
(hereinafter "mAb-316P"). In one enbodi nent of this aspect, the liquid

f or mul at i emimaimentsths s(ab)jlizé0is sécds@0ny/ m. of mAb-316P; (ii) 10 - 1.5 nM
histidine; (iii) 0.1% 0.015% (W v) polysorbate 20; and (iv) 6% - 0.9%

(w' v) 18ucr os & orad erabgatieiiit, theGtaldliz8r islat acoeacertiaton okidm dfs £ Di1S%pantocul ar
formul ation, the viscosity is about 1.7 cPoise. In one enbodinent of this

parti cul arzofo/pt;(md @alvi. OR a spBEfi®emMBbdient, Yhd SadRLr isihichddertt lsGoncentratioh Bf
anot her enbodi nent, the liquid fornulation conprises (i) 100 20 ny/nL of

MAD25316P; 50f Lio) 7580 wiv ér WUPS%tW/g' ﬂ?ancftl'\ér'sbeaﬂc?e/lé’nbgdl%% (W(‘-f{ é“t)ﬂblﬁ’i%lr}’ssor bat e

20; and (iv) 12% - 2.4% (w v) sucrose, . I'n one

enbodi nent r d S|t 3.5

cPoi se. | nsugr?esyeyrtrgog%etnltr%%r%f dlc/s) parol'?:ih’(/:\gpr a&o g;%ﬁ@? |n ynof[r?leergggﬁ% atli ty
is 440 88 ot her enbodj nent b o | at i onpri ses
() 150 B g RGeS aSrogs Al &g cenkBon dnTRbE i AR RiabByC 0 Bog

0. 03% gr 0. Q/l%- 0. 0015% (w v) 5pol ysorbate 20; and (i v) 10% - 1 5%(vv/v)
sucr og : of 6.0 0.3. In one enbodinment of this particular
forrrulatlon the Vi SC S|t i s abo, cPoi se. n odlrrent of this
particul ar fBFoRA APPSR @e Vé%%?‘ﬁiﬁegvﬁﬁf %2 ﬁ@%seq%‘ge(ggo FPIYP 1n one

enbodi nent of this particular formulatio after storage of the fornulation
at 45 for CSBSEUARC BPHGAYERENTe SeAYM EloRinalk amEoEY Hpc O#fdcant  body 15

of the main 1l0char form iment of this [
formul at i &Wmaw'v@rs%ﬁ?tsra@@%m Orf%bﬁ%F'Hf“i%‘#P"QF ‘E%C? ?"“iei%ﬁ W2, 949% of
IS native and 4 of the an n charge form

the anti bod %

| one. entHIARAD G THIE TR, hE sy SRR rroris bitradiilise of Ot he
formulgtion at 5 for six nths 6% 0of the antibody. is_natiyve 8% of
he ard! body Tl eetboriiniad Teciepg FOMAr 5 o ?Pé*cs%%@wéﬁpm SRR
particul ar f ter storaeof he. f or mul at -20 for

Poel ve. rortid 1595 dE 2himB: Rosa e diantvhe Sseui sk et Rt Mody i s of
the main charge form In one enbodiment of this particular formnulation,
after stor*B(S@CB'IO"'P?nét?S?WPH?H'W@P mlB‘Ot?érmM\HélaB%Utr?@r{PMs InN 785 of the

anti body is native and 56% of the antibody is of the main charge form In
one enbodi&RRdinaent: e yissasityiredycer istlopraining Pyhochigridgrat §t(19f“é®ﬂ§"38f’” pH0
20fornul ation at -80 for twelve nonths, 97% of the antibody is native and
56% of t henMrmt ¢ Fd¢r pOWAOTHE. nai n char ge form In sone enbodi nents of
this particular formulation, 85% of the antibody retains its biol ogical

pot engy aftefnwmwimenmm,viw%mfttmlim gargsonstitdgyophiiizedr 98% after 28
days at 25C. In sonme enbodinents of this particular formulation, 85% of the
25ant i bodyhashadeusicalfernilasioo gt 231C ipdessriban arf egual ©iabonbtf tRRoise + 10%C, In70%
after six nonths at -30C, and/or 79% after six nonths at -80 C. In sone

enbodi nentsedmiddairsenatht ivisigbsity dt @61l lsadetwesn Bl YUPofsetth®oanhd hedRoisettai ns its
bi ol ogi cal potency after eight



freeze-thaw cycl es, and/or 84% of the antibody retains its biol ogical
activity after 120 m nutes of agitation. In another enbodi nent of this
aspect, twe 2bi3gqus@sformul ati on conprises (i) 175 26. 25pag/uskoiefossmb- 316P;
(i) 10 - 1.5 nMhistidine; (iii) 0.01% 0.0015% (w v) 5polysorbate 20;

(iv) 5% - 0.75% (w Vv) sucrose; 50 7.5 nMarginine, at a pH of 6.0
0.3 T ord enBERMOBToTr 6 BEPTIARAIC FohhGPaEt S0 R asDsY i s
about 10.6 cPoise. 1n gne enbodinent of this artlcul ar formul ation, the
osmol at | i t33 FB0i8ae 108p SrefrRiseyt 19% dR<roimsadi trerft-0 6PoERiES! GFart ¢ eoine
formulation, after storage of the fornulation at 45 for 28 days, 91% of the
ant i body | 9%dt1 ¢RoighE 18%0d & cRARe 4 OXHht T-HSHPISesE H%+ e CRais +C1I98(‘r d@%orm 1In
one enbodi nent of this particular formulation after storage of the

f or mul at i GiWose L% 10. @P&O'ﬁ%ﬁﬂﬁs‘o 19 fogFesise 140%ni 1-B5B9isp & We(t iV <a°rfase47% of

t he antlbod is of the main charge form 1n one enbodinent of th

parti cdl art 1&rnlA-hePoiRe £d0tet3-2copisgge ot HL sRRIsRE AP oo hd étCPQ'SP(#ﬂ%x
nmonths, 96% of the antibody is native and 59% of the antibody is of the

mai n char g ¥ &§RoIse d%%- 15enbodi msnt of this particular formulation, after
storage of the fornulation at -20 for three nonths, 96% of the antlbody i's
native and 5BUBNSFEeRPRAIBARY H@d&?”loéa“éfo‘ctﬂh%“(i%i' Hh%fH@Pﬁ'é'C?bfPFH‘U'PVPrUﬁe

enbodi ment of this particular formulation, after storage of the fornul ation
at -30 forP ett‘h‘?eébm%‘gﬂhg‘o%% gnd f‘@n‘é*&ﬁt"i‘@%ﬁ%% l§ ORgtEMROdiARNt 5B 5sMOtaHY

anti body is of the main chargfe form In one enpodinment of this partlcul ar
for mul at i ofh heisife Riar@peRigR IBIMY!AOND A BRI dPiNBASBI 08 8PP O R @emikgnt hs,

96% of the antibody is native and 56% of the anti bod)f/ is of the main charge
form 10 I'hoﬁﬁén‘@%'&ﬁ”t the PWH%'?Wﬁhﬁ‘ﬁﬂ'ﬁé'@&hﬁﬁﬁ?ce%?ﬁhﬂra‘tuﬂad'ﬁ”dﬁ1%2% t he
preceding aspects is provided in a container. |n one enmbodinent,
cont ai ner MSSE/kgArFBAVIGRAP@sHkar In Phe amBPHEENk MsoRRMRAY ot the “B'diﬂt a| ner is
a glass vial. In one enbodi nent ass vial is 25 at pe 1 borosilicate
gl ass vi alPharaceytied! ferrmuialion fhedbh ?’%H&Pﬁxr‘ﬂ@?g OF BNE 228 FEpPUKI- ITPenot her
enbodi nent, the container is a mcroinfuser. |In another enbodi nent, the
cont ai ner §mbosiracnt; thg@smojality of theliquidrhammaetisatormuiations A& Sonpri ses a
fl uorocarbon- WO 2013/ 016648PCT/ US2012/ 048574 coat ed pl unger. In one
speci fi c dRBBAIENELOWIPOIYPPREG- il 0Be §MRPIMEAL thi %1%‘%0'%'9¥ ant@% ligyfit ai ni ng
| ess than about 500 parts per billion of tungsten equi ped wth a 27-G
needl d° a RNRIBRSEEFH STMUAIOB P Hin 3 PO MIBPR/IKO of B A35 M{KQ-a QNS 1 e,
non- cyt ot oxi ¢ rubber tip n a nore speC|f|c enbodi nent the syringe is
a NUOVA O\ﬂmboﬁ'rﬂi”tls‘lhﬁr?@mﬁlaé{g’s"féﬁﬁr'i%@jep*@dﬁ‘?ﬁ?}éﬁabfpwwan%ﬂﬁ &9 198 wal |
needl e, a FLU ROTEC- coat ed 4023/ 50 rubber stop and a FM 27 rubber tip
cap. |In arBPRBEMIELPY440 éh@%’ﬁfkﬁer‘ﬁ ong ﬁ@bevmeﬁgéhq esmplality pf the liguigy pl asti ¢
syringe fitted with a 27-G n le. In a nore speC|f|c enbodi ment, the
pl astic S)Hl"iaﬁa%cqu§c?ilf%rm‘ﬁ'%'8f‘é'ﬂ45tﬁ/+ BRIV @K?M MPSMKI-aspect, a
pharmaceutical fornul ation co risi ng%iﬂ% /L - 26.25 10ng/ nL of an
anti - PCSK9 aHt9nso-ijPodimsnts at | t96%) f%?%cﬂ ”O&Fﬁ%"egaée%a?%”o 01%
W/V - 0 0015% ol ysor bate 20, S&ﬁ% 500w v - 0. 75%sucrose and (e) M -

d foren B AR c é’r’”@P?Py('a)'eqor‘f%"e&rf'fqnbﬁw'%@r%‘@f@%%euél??'HCVD of
SEQ I D NO 1 and an LCVD of SEQ I) over 90% of the antibodies in
t he formul 9‘1’“%'%&’\?@"5"’%1“88@%’? SK%?Q&r&f ”&ﬁ qy%pnafaace%'cwcﬁarmt(@)onaier 50% of
the antibaodies in the formul ati on 15have an isoelectric 0| nt of about 8.5,
and (d) fra9Rt73a4%ieMY0ed b SithexAwioheouPatogn e It oReRMELdiBRN G Aleast
fucosyl at ed. I n one enmbodi ment, the pharmaceutical fornul ation consists
of (a) 17§%PWDG ”OQ@aQ'SaHﬁPﬁﬂa&\d'ctfﬁﬂné{rﬁ|m@@QR9k8h¥‘?ﬁ6@9rQ?ff°Erh)e° the
i rmedi at el precedl n%gpara aph & 10 nmM - hi sti di ne, 0. 3,
(c) 0.01% 3*696'6 9%‘@(% é@? "WPWMGWWHOG“%%%EH H§%e and
(e) 50 _nM - nine, in wat In one aspect, a pharnmaceuti cal
f or nulZat i dﬂorEthﬁf Sit%"laﬁg of ligeig Hﬁ‘@yrﬂ{ceh'f_ca' fosmulating A806%. ‘agleleringscako
ant i body, &h 10 1.5 nM histidine, pH6 - 0.3, (c) 0.2%wv - 0.03%
pol ysor bat' ﬁ’haaﬂ%id(@)“ai‘lﬁﬁwyv - 1. 5% sucrose is provided, wherein (i) the
ant i body co rlses an HCVD of %g NO 1 and an LCVD of SEQ ID NO'S, (ii)
25o0ver 90% of" Qr}?ee’HtPﬁq"HS'ﬁﬁ aidest 9ROt 15t Sf o Hh theRAD-209FIatRT 2 NQfsi ght of
155 kDa - 1 kDa f) over 50% of the antibodies in the fornul ati on have
an i soel ed’tergf@eﬁcﬁ?"m ofghe aBEHCSKIpntiGedy isireovereddionshetiqugdhpanagaydcal
antibodies in the fornulation are fucosylated. WO
2013/ 016648PCT/ US2012/ 048574 I n one enbodi nent, the pharmaceuti cal
formul ati on consists of (a) 150 ng/nmL - 22.5 ng/nL of the anti-PCSK9
anti body of the immedi ately precedi ng paragraph, (b) 10 M- 1.5 nmM
histidine, pH6 - 0.3, (c) 0.2%wyv - 0.03% pol ysorbate 20, and (d) 10% w v



5In one aspect, a pharmaceutical formulation conprising (a) 150 nmg/nL nL -
22.5 nmg/ nL of an anti-PCSK9 anti body, (b) 10 M- 1.5 nM histidine, pH 6 -
0.3, (c) woQttsyosess- 0.0015% pol ysorbate 20, and (d) 10PCH/US201204%%8 sucr ose
is provided, wherein (i) the antibody conprises an HCVD of SEQ ID NGO 1 and

LCVD of. SE 90% qf th ti bodi | |
oo ot o e taR 4o HeamopinR oy St S g i arRecca e At e o
| ectric_ point of m75%to

00% of t he st FHBPEI T T PRI e BeE Py cuperEasdieny ROBhS
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D005 boh n OBt syt '8"M8 Eeeptins Bl SiGrags ot e b8l Menogatite 1,
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heve o molCBalAREr TR aﬁbeaﬁ" ¥EsPantbod k rictve i nono et ragegtical' ' o
() F ooty hatst Bred o R b s utae Bt enswlratoaTouPdSith iz o o
e e?%?)nt S et e P PR RE @éﬁwa'ﬂgfa%@'@‘ Iéo %?Sriaﬁéqs gehs elkatng 1o
25mVl w.v - 0 03%
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hi sti di ne,

o 00% oo dpBiidtion 23 e o aabel fy e RSB sea an. HEVD of
|SEQt he o multsnemdaged aFdaPL SuBs aft-2derS48d pad non-RaisdSa il 6oy er
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o5 o bR S BEGRRR ot &eéﬂobfé'm%muat?f 3 h'ri‘vb‘%d?ﬂﬁ%/%um;e
eonestr iobardedAges f?ﬂspe?tpr?ﬁ E P saefiydls {g%f&%ﬁ e e | ess

th 0.3% t t t |
vial waterom t&ﬂﬁ'?teb%@mgﬂﬁﬁgé@ae@fﬁoé et Prefoab e RN ER Y cor bt o
20, (b) tg)eg bq é'% conbi nati on at tabou;1 5C for about 60 m nutes, (c)
then decr easi AYdF REMPRIPE PLRFRANge AremtB9EPYhout 0. 5C per m nute, (d)

h | di h b 45C f 12 h
" oguciy Eg'né?f}e?o%ﬁ%def“%ﬁtpﬁﬂsgﬂﬁg% g B249 60088 Aho TEPRbRERS Fare s ne

Combi nart oit 20EEES® bt rEBiHbgdio R buR PR Ry co e LIRS PR, e

bt hbout - socippfs sbbfids Ay R g i bl H R SR 1"
Zbout 60" MARPELRER S abRE dgd e i AR A e RHE BB For ¢ her
ol nat | dHRoGa SR (ot i e AR Rp ol S R US| o

2 br Gaght? ﬁggcaﬁﬁcaj??rgw Aehsfer r'xeﬁfo%ﬁhsoorf Reseorare T mehatieel op

t al 1 t t th t PCSK9
ant body  eifatdy g as apldni 0T REARGE PureRle kSR 20 tan- "1 5 vt (ph

nd t he, sucr,ose 6% -

6.0 h bat e. 20 015%

5% v e AR Bl el B U e o
I D NO 2, H | D SDRS I|.D NQ 4 f
SEQ I D NO 8%“ e@ 8:9 Eg]gg%)ﬁsl{ﬁyoyereg r‘réwel_@bég)hg{m%tl %%rmu%%n 0

NO 8. mAb- 316P. I n one enbodi nent, the anti-PCSK9 anti body conprises an HCVD
of SEQID NGO 1 and an LCVD of SEQID NG 5. In one enbodi nent, (i) the

anti body conprises an HCVD of SEQ ID NO 1 and an LCVD of SEQ ID NO 5, (ii)
over 90% of the antibodies in the conbigation have a nolecul ar 10wei ght of
155 kDa - 1 kDa (| ||) over 50%of the ant| bod| es in the conbl natlon have

ey g o ~N\N 7



In one aspect, a pharmaceutical conposition is provided, which conprises
the freeze-dried pharmaceutical conposition of the precedi ng aspect
resuspendwo 201s/0aed48r . | n one enbodi nent, the phar naceut PCRIUSC@IPEEST i OoN
consists of 50 ng/nmL - 7.5 ng/nL of the antl-PCSK9 anti body, 10 M- 1.5 nM

FARTRRE (4 %W%&?l%%wp th?ﬁ%ﬁﬁ? koD 49 Gnas BeETeTeS of *Too
000 0. 20 B bb ST E B0, e d‘maﬁgﬁwgafé’;‘é%%%t GedbE o Py

ggoéhﬁ{;/&a%%'%mﬁgoarﬁcrdeﬁa%gkﬂﬁ%”ﬁ%f@@an S'Yt'slf%?ﬁfﬁ%? zlﬁ‘?['ﬁ%go(pH/ EL 0
oot her ebRHnBECa FoTa GHER ALEaR o o shidast stife o n %‘r%e@cahg rol -
0. 3606 3¢ WL@%@%}%OB%@S% B e 19 Bachoa08 BBt | n vt o, T i p
o0 an LoV BT ORE st 0 RS tsg P eaoNaatS Prey i HRDSh AR MO !
Phe ot i both 5230 B L Er b eS Bl iy Rnar A eS T et frecraan e gl B 5,

and (d) fro 75% t0 90% of the antibodjes in the conposition

fucosyl at de oK (Niffpmof g dpadE 6 EMOMSHRE AUk TR P bRk 81vedPMany one of
the preceding aspects is prOV|ded wherein said conp 05|t|on is contained in
a cont ai ndiolYSprbaimD; divhtemmdnto, 120beHe8 % dWivARHEPsS: 53”& )i fedm O\ éhSP B sone
enbodi ments is a glass vial. In another enbodi nent, the container is a
syrind®. 175 soMrerginibe dit At &f fromhabaeyy Bidnigeabost &7 e a0 SS9 agitibedy fyri nge.
In one enbodi nent, the syringe is a NUOVA OWI 1 nL |ong gl ass syringe

equi pped whislaspe@ toBptisesa edvy cheiadlagabla rédiROIBR carat 2ihMO0RSN Seriahkber
stopper, and a FM 27 rubber tip cap. 15ln one aspect, a kit conprising a
phar maceutregiah (lcoviRosichitioat thf HENR /ditly R forhbieatmemedirisgs bsapectnd, light
container, and instructions is provided. In one enbodi nent, the container

i s a prefidnamtcosypiemeaarity deterpanirtg regioas (RHODBHHEPRZ-HODR IAMCDIRE-LLCH RZ- NUOVA
OWI 1 nL long glass syringe equipped with a 27-Gthin wall needle, a
FLUROTECc d41[RB)49Ri8h 50mprdxhibe apiinpped seqrahcas BANERQE ID INSPe? —t3 p4 ¢ 8pQ IBOCY her
enbodi nents of the present invention will becone apparent froma review of
t he ensui M¢Psl6tai + 8dredpaativelpt irom paDETA ¢rED DESTRIHETdONPCSKBeftiodyt he
present invention is described, it is to be understood that this invention
i s not | i mongisé®a paaty dwiravariablelregisn 4ndVEBX ped light ohaih veaide tdotoms(LEYS)r i bed,
as such 25nethods and conditions may vary. It is also to be understood that
t he t er m rohwygingsadnties ecid segudnoe of BE Qi (O slearaff Skcke $l2 N mgspetivélg ul ar
enbodi ments only, and is not intended WD 2013/016648PCT/ US2012/ 048574 to
be |i m tingeregiaftee nAe3tidfpe of the present invention will be limted only
by the appended clains. Unless defined otherwi se, all technical and
scientific taroee eskeaihentaf thikhasmect, Hike Bpuiccfompalatiorgcasprisemtip Al ¢ Adnder st ood
by one of ordinary skill in the art to which this 5invention belongs. As
used 2€r eimg/mLhef ntA-Brl SR IGIHUKD 5 1.8imeM Histielohet (i )roefoe rren@ 5% ow/a) palyddricate ar
recited nunerical value or range of values, neans that the value may vary

from the rzehh@dv)eth Ue.9% (W) BOEEsd, RiRB pHef 6:0E 08X ARG endddinsed ohBlsei n, the
expressi on "about 100" includes 99 and 101 and all values in between (e.g.,

99. 1, 99. ZartdQuad forfudlion &hé viscosid A aly isdTBh bAE endodintent 6f thal s sim | ar
or eqU|vaIent to those described herein can be used in the practice or

testing ofpdrit@iIRiERItioh NHMEBEMORALIY Be2pHefanDef/HgEet hods and materials are
now described. Al publications nmentioned herein are incorporated herein by

reference t o|fgiidrRentoRiniéit] the 8qlid FnblatiCOGNBEEI () GOb +FORNGATHENE-15AS

used herein, the expression "pharmaceutical fornulation"” nmeans a
conbi nat | qm;pf (20 Leagi I%‘t?dn?é?‘(mV@z%@O @d%e(wt/v (p%fygorba% Somahb (Pl BEUl e,

macr onol ecul e, conpound, et c | s capabl exerting a biol ogical
effect in gy 8on j AEmBbdinBASS t Hidagh i ve
i ngr edi ent V\% \cwﬁ%mﬂgn co |ne % act ?é/é I ngr e@ggﬁtl or one or nore

addi tional inactive ingredients, | s sw table for therapeutic adm nistration
to a 20hurman or non-human ani mal. The term "formul ation", as used herein,
means



"pharmaceutical fornmulation"” unless specifically indicated otherw se. The
present invention provides pharnmaceutical formulations conprising at |east
one t her aweuvidnip@Bypepti de. According to certai n enbodiPoEnisgoiaf4gshe
present invention, the therapeutic polypeptide is an anti body, or an

oL 95 0l BATRBLh Rl A0S0 PG GRRRREH TR B
o, AT W, s o ot e
ii) a histi buf f . ic | vent . that j
)t s P SR PRI B B ™

optionally, VI SCOSI reducer that is a salt. Specific exenplary
ACURE I SO P NE U SEs etF  chod
described in detai I bel ow. 5 ANTI BODI ES THAT BI ND SPECI FI CALLY TO PCSK9 The
phar maéeuthodgpropi Ailaadi(¥hi0% t-he (Wheseenose.rifamt off- ¢ T ompPPe se a human
anti body, or an antigen-binding fragnent thereof, that binds specifically
to human POSMGIMeR of fesipdriewanformuiatione ihe vieasiko's aheufsCRPisf N ®NBr opr ot ei n
convertase belonging to the protei nase K subfamlty of the secretory

subtil ase ar@nﬁdlirpent@gt%mcmws‘g@@éetw@ theasnREHKY i %&rﬂeﬁ%éé nEPsR/lig |0 DL

| evel s by binding to the lowdensity |ipoprotein particle receptor and

pr onot i ng dnesnaeginaeldof tis pahicuardophuationh afterrstdP@BKor therifarouiatiod aséeffence i s
described in SEQ ID NO 9. Antibodies to human PCSK9 are described in patent
appl i cati 8 qayb] * 82%iod e AWBLAOL B/MaIIGETEB 3% EOHLATUDOBY B2f tranchaWO

2010/ 077854. 15The term "anti body", as used herein, is generally intended
to refl@r tahargerfamoginodng émbatirhemtudf §8s pantipularsio mgulétou, afier sigrepe btibechai ns,

two heavy (H) chains and two light (L) chains inter-connected by disulfide
bonds, as foehdlats ar2bt forsixsndriies, ecd44 ef e antigddy;is hatwevaid,> 43%whthgl obul i n

nol ecul es consisting of only heavy chains (i.e., lacking |ight chains) are
al so encorgabsddis \of thei maih RBarde fforii. t ih @he @mdodendre bMhisgpriidutadyormu?flibach heavy
chain conprises a heavy chain variable region (abbreviated herein as HCVR

or VH) andf@r Bt@@é(?é ¢k it farrB@BSIrPAtS° FeHOMonthB e BERWY tHW@itB o€ PR8N afi®gi on
conprises three domains, CHL, CH2 and CH3. Each light chain conprises a

l'i ght chamsab%rﬂ#élaeub@g 91 fhalhaifhagBdorRe b 8bbdMnOsf tMbbaARkdiap | i ght
chai n constant region he I'ight chain constant region conprises one domain

(CLL) .15TheoMiliARMA, Mker sEc?rQ@é’Gﬁh@?&%la%nfaWﬂOh?& ﬁ&pgh\ﬂnﬁ%dﬂg'?%%frﬂ)?&' ons of

hypervariability, termed Conplenentary determning regions (

| L er sper 2 t f wor k regions
(PR Each RS oF 0 B BB S AR e e B

TSR AR A, OB LB TRl o0

car boxy termnus In

e Ul esgoRRSEicaldry, LFL SRR, 9L DALUIAS - de o RE NN bR Ptrae ot U5e0

her ei n, shaFﬁ'Qbe understo conple ecul es as

well as ancthl %{;%nfpprh qﬁ“ ﬁigngrfb'eg nt E)]sthr[shp% g ar F]c;lr atrgo(r%}‘te( s%or%eenofl?h@dl ng

portion" r agment rrpl y "anti body

F?éé,n%ﬁtﬁarn@%wgrﬁ i FRBE st RSP RIS aGhR AR RTs SEia o

human PCSthBrd an g i tope her of An "isol ated anti body", as used her ei n,
i s intende"PY N 'BLENCD Bﬁ AL ‘Hth that is 10substantially free of ot her

ant i bodi es h rent eni ¢ specificiti i sol at ed
2Nt body ¢ halh ide ppedinegie s Biiin BrSHeldn, -5 o dhe puget %s*vrrta@%tr
anti bodi es 't hat specifi cal I%q bi nd anti g8ens ot her than_huma K9) .

ter m " spedlPPYER!PPasCHaler 28ayp b 4P 1k & %éﬁ%r%q{%ﬁysé‘h?’éﬁ |366/8§/>8FM

anti gen-bi ndi ng fragnent thereof forms a conplex with an antigen that is
rel ati vel yafiet agﬂéy%ﬁc?érclypﬁy%@ emspdimeptralithip eadiculspiesnelptior 2rid/ngf than be
characterized by a dissociation constant of at |east about 1x10-6M or

great €5. Nntihotisrefairs itheielpgicali podenal eftbesix meothsalt eZ1iCes 78peafier sixahdnthdi nd
are well known in the art and include, for exanple, equilibriumdialysis,
surface plasiwe, aeFonane®s,afi@nsix nfumths &e80 AD. irssnad edbadiinehBdy thidhat
specifically binds human PCSKO may, however, have cross-reactivity to other
anti gens, sudulaasorPGE8n 2080 &f tHeestibo @meddifieits Isiplegiceispotarcy etbogight 1 n the
context of the present invention, nultispecific (e.g., bispecific)

anti bodies that bind to human PCSK9 as well as one or nore additional
antigens are deened to "specifically bind" human PCSK9. Moreover, an

i sol ated anti body nay be substantially free of other cellular nmaterial or
chem cal s. Exenplary anti-human PCSK9 agti bodies that may be included in

t he 25phar rraceutr cal for mul atr ons of the present invention are set forth in

. g o, T 1S AN A PN PNA SIS 7~ T 1S NN A AT NSNS N\

The



WO 2013/ 016648PCT/ US2012/ 048574 According to certain enbodi nents of the
present invention, the anti-human PCSK9 mAb- 316P anti body is a human |1 gGl
conpri si Nyoaotseaweaschai n vari abl e region that is of thePCGW¥E30128485abt ype
and a light chain variable region that is of the | &KV4-1 subtype (see

Bar bi Lef he H | | gbul i n Kappa Variapl e (I
Sand. Joi i TGRS RBES BEAD! U fCOP AR, R COrgo e 12855 and

Scavi ner, D. et ?I ., Protein Displays of the Human | munogl obul i n Heavy,
Kappa and TAH53L" WIA11 e and Joi ni ng Regions, Exp. Cin. |nmmunogenet .,
1999; 16: 234-240). | n. sone, enbodi nents, the anti-human PCSKQ mAb- 316P
conpr i 05 at 1 Akier SRLORITE OLE TP OaHs ey G RO PBEBP © [ B char ge
change at an exposed surface of the 10antibody relative to t ermine
ERVAPRE ke e A A RS P T AR

posi tion assignnment nunbers presented herein conport with the international
| mrunogdenerolysarb@taVEsr)(ivy) hteor PrEb Yedi/\ pyereRe: and (Wett ¥ heaMi aigineer araepH f - P. |
et al., 'MGI(r), the international |nVunoGeneTics information systen(r),
Nucl . Aci ds0 R&s3. IrBgne gmbodmenbafzhis pedigylar faimglatien. dihg vidéasitvissabouh&0.6xposed
surface conprises 15a conplenentarity determ ning region (CDR). In sone
enbodi mente®oisehdn an¢ Ambadimens efybisimadiculen fasmulatipatthe asmhelatityas 838 &l%ct ed from
the group consisting of a basic amno acid substituted for an uncharged

pol ar am rMaOarikd. W phe aAmEDIRMenkofghis patticples farmglatianaftet sto@eesf the Uni que
pernmutations in the charge distribution of an anti body, especially at an
envi ronrrerf@@l'u|$tiﬂneﬂ*f4§%@rg§ geys. &91% ofthe antibedydORytiveandd® B ekihect ed t o
create 20unpredi ctable conditions for naintaining or advancing the

st abi 110t y aptibedyeis ghthelyoriy chargs dorat. i lopne emboginesef disradiiuaitfermulatien,

anti - human PCSK9 mAb- 316P anti body conprises at |east one am no acid

subst i t ut iabter sigrAgeref dreciatraationcdiadog éorshamnerthed x 1% ohtherantibogr IR ngtivfi on of a
vari able region of the antibody relative to the germine | GHV3-23 sequence
25 or the aperatief 1h@@Mquysi§@E@ﬁd@ain charge e e ntb OaE eeodimantef i no aci d
substitution or substitutions are selected fromthe group consisting of (a)
a hydr ophadtsiricutariferautedion, afigh storaagt & dhe ormulajien atr5° 4o shomaoihg. # A6 Yorcd th@nor k
region 3 (FR3) (e.g., at position 77) of IGHv3-23, and (b) a polar am no
aci d substantibedyds hativeaarnsks Pe%pithecardiopdy isrf theamainghrrgeigym. In one

2013/ 016648PCT/ US2012/ 048574 region 2 (FR2) (e.g., at position 51) of

| GKV4-15.  @mehngésentof figepaiticylarfornyflatione atirsstorage ehiae formylation @t -28s frsci al |y
within a framework regi on, which affects the CDR interface with the

sol vent , \ibigedn@hs G etthe @ntibashytie naiivgrasdi e &b ok theaidibedyoa of thgrmain

mai ntai ni ng or advancing the stability of the antibody in solution.
5Accor di ngheegedert.dn ene gpbapinant sf his raniicuiar éyawtationiadier sioragetdfdhaant i - human
PCSK9 anti body, or antigen-binding fragnment thereof, conprises a heavy
chai n conpPensatioaral -3etferthiesi menthe gl Qﬁ‘ifg eHBPRNtiodyfis 8Etyel ANCP6% of He HCDR2
of SEQ ID NO 3, and an HCDR3 of SEQ ID NO 4. In certain enbodi nents, the
ant i - humardnBESko's ghthievaip cheige do1M. depneembpdigent efdhie merticHier Bemulaiempr i ses
an HCVD of SEQ ID NGO 1. 10According to certain enbodi nents of the present

i nventZ0on,aftenstoage; of e paiioat -68° fanthreemonihads P@efof granibodhiematiye
conprises a |ight akappa_ chain conplenentary determning region (LCDR) 1
of SEQ | D a2 %% ghthe odyfis gEthe|mmincharge ffid an LCDR3 of SEQ ID NO 8. In
certain enbodi nents, the anti-human PCSK9 anti body, or antigen-bi nding
fragment t heleemne asRafRtra iedd pharmeceytisal fopmylatomghapy of BieHseersing aspeetsng,
exenpl ary anti body used in the Exanples herein is referred to as

" mAb- 316P"iS proyidedama icpataiper-singingemsdineidthe gontaingsisa BUB-apudatsviald D98 P.
mMAb316P (H4HO98P) conprises an HCVR/ LCVR am no aci d sequence pair having
SEQ | D NCnotsr e dipepR1b¢-CIHEIDICHRD 9SS VEDRI QrErrRebedtnRY. teraiassyial is
represented by SEQID NGs:2 - 3 - 4/ SEQID NGs:6 - 7 - 8. 20The anount of
ant i bédy, alyrantomsHicaiertrssyid with mdhoredaerasgioatesdittyirer @iopheh lehe
pharmaceutical fornulations of the present invention may vary depending on
t he speci fanethsr epdpdimest, dee condaingrtis aHeiCORYWAAr dn iappkier gmbogimenkidhe he
particul ar circunmstances and purposes for which the formulations are

i nt ended t(‘@nt?@qnm_syrmgecér’r@ép?pl&mbmqmﬁlﬂtsthetqyéngmwmﬁ@@ataifblarocarbon-
formul ations are liquid formulations that may contain 2550 - 7.5 ng/nL to
250 - 37.5 ng/nL of antibody; 60 - 9 ng/nL to 240 - 36 ng/nL of anti body;
70 - 10.5 nmg/mL to 230 - 34.5 ng/nL of antibody; 80 - 12 ng/nL to 220 - 33
mg/ mL of antibody; 90 - 13.5 ng/nL to 210 - 31.5 ny/nL of antibody; 100 -
15 ng/ mL WO 2013/ 016648PCT/ US2012/ 048574 to 200 - 30 ng/nL of antibody; 110
- 16.5 ng/nmL to 190 - 28.5 np/nL of antgbody; 120 - 18 ng/nL to 180 - 27
ng/ mL of antibody; 130 - 19.5 ng/nL to 170 - 25.5 ng/nL of antibody; 140 -
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about 190 ng/nlL; about 195 ng/ni; about 200 ng/nL; about 205 ng/nlL; about
210 ng/ m.; about 215 ng/nL; about 220 ng/nmi; about 225 ny/nlL; about 230
ng/ mL; abwotoRBBedg/ nl; about 240 ng/ nl; about 245 ny/ meCTaS2@Rous7£50
ng/ mL of an antibody or an antigen-binding fragment thereof, that binds

speci fical | human 15PCSK9 | E ﬁﬁand H Th har maceut i cal

f or mul at.mﬁtegfp'wgr P EBE AP IR/ARRTURC ROl D SRIDE bR BR e o The
term "exci as,use . an on-t her ape t added to
he T or muiGPEBRg 555 s a0 Bl BUIRG Y HERR G BBELING -Gt abi | 1 21 ng
effect. 20In certain enbodi nts har maceu orrrul ation . of the
Chvent | on eGP BeRGEEPEeR ity e SERRZo UG RIS EE AUBEERIS 1 an
andl i ng gro%5 TPSEP ol = SHER SHRETEErgpomgHh s'@i%.%ﬁ 04 R SV DU T o “what
is nea stabiljzes" is tion of n_of re than 3%
b0t eodt eﬁg%g'?%wmaf eﬂwepf%wﬁh ety ma"aﬁ%f' TRt basi o)
over the c han enbodi ts . h_handling is
Sort exi ng ‘B3aER sionst SHRen A Ag N R2 bR BEa5P o DRE" sbefih et BBRVene f or
about 60 nut es or 3/.016648PCT/ US2012/ 04 574 In
certain e%%afrwgﬁt'%??ﬂﬁeor&rragﬁﬁ‘ép%%@pséf'f\% A 3 218 PegiiFe oo FRIE SBRRT such
as an al kyl pol t hyl ene oxi de). fic ctants that can
o ot ud e érpfﬁff"a?wm&'%ﬂ'SFﬁa* g ORGSR e e, 'g..
ol Yoo bat o RO E e bUREBES 58l %c?nzéoﬁ%r%@éﬁpﬁvﬁf%a 58280
polysorbate 85; pol oxaners such as pol oxamer 181, pol oxaner 188, pol oxamner
407; dP pongettflaamatigiGRie antibedy,. bPH? &by Bt BMATStidineapE S & Acwiy) Q§1W\EEN
20, sor bi t an nonol aurate and pol yoxyet hyl enesor bi t an nonol aur at e. Pol oxaner
188 i s al sVl S&s pF SIRENE COFES 5% Ty arBdftsuofosaoand (@hd@ mddi e f7efcmivht
contai ned within the pharnmaceutical formulations 100f the present invention
may vary degeind) Rgromdadnehspacial) the prtibpdy coreyisde sntie bf $R@ IPA¥Omilaatli ons,
as well as the particular circunstances and purposes for which the

for mul at i amsLG\[@ of BE@NDeDHo(bhevers®de of the @etihaiigs ietirofdrmmelatien haves

formul ati ons may contain 0.01% - 0.0015%to 0.2%- 0.03% surfactant. For
exanpl e, trha@edwamueigiitiodnss Da t-ek Qm, és)eavier 500% exfitHecantibayies onthe fEemustiont

0. 0085% about 0.01% about 0.02% about 15 0.03% about 0.04% about

0. 05%15abatitve QnOsde cirleqptlint@f BFGGE 8atp @ull (). BT 5%B6 90%0of @Y antimloaigt idthd%)
about 0.11% about 0.12% about 0.13% about 0.14% about 0.15% about
0.16% abduoim@atbh%re &lzosflated18% about 0.19% about 0.20% about 0.21%
about 0.22% or about 0.23% pol ysorbate 20 or pol oxaner 188. The

phar maceut i cah oh@embodimednh® phariricBitRaPREMUIBNENEIrRRSFY apl ZOmEMIPL | se one
or 20 nore stabilizers in a type and in an anmount that stabilizes the human

PCSK9 ant i de0gkymymeless the BRii-PCSR® fibédyesiBe inwhé@aily dréceMigparaRaph BNt s,
what is nmeant by "stabilizes" is maintaining greater than about 91% of the

anti body i Avnal s\evGRbRETBL 6a) ‘9’”@5‘0‘0"1‘% WRLLG, b@fS%BBI%@érBét@gzot Qﬁ s9nt i body

and the thernmal stabilizer 1s kept about 45C for o about days. In
sone o] rein | ess than
25abo?|t6b6$'i'/g?'rq A‘é’[]?rb%é %ngﬁgpiog@&egz SarﬂMvéfé'ﬁﬁlteh@'\é ution containing the
anti body and, t he ther stabilize t at about, 45C for up t bout 28
days. A% uself 2 ETRECD efe%rm@cefﬂ&aﬁgwwat'q%aﬁoafprwﬁ%bf Y iy by si z¢
excl usion, which is genera an intact nonomer of the antl baod

cor tai n_ eiBTILR RSN ibat dPLE] TIren -8 BMA Sk PB® 3 0galc) 86 hol

sel ected from sucrose, trehal ose and mannitol, or any conbination thereof,
the ampuntWist: Q% IRoleerRais e anddDHOK wive: 1.8¥neHcEasEdh PExitedawkergisdBndi ng on
the specific circunstances and i ntended purposes for which the fornulation
i s used. Ithe gefitogy somptiert areEYD of BEQ B WOt handasLGED of SEFCAIDNQBe(it 3% t o
about 14% sugar or sugar al cohol; about 4%to about 13% sugar or sugar

al coh@b; alveu®0% HFdhecardibodies 2t sargwration hgvgyamaddauih elejghdbbifid Y8 £ about
11% sugar or sugar al cohol; about 7% to about 10% sugar or sugar 10al cohol;
about 8% tkaaliuive®50% o thre atibedigain the dwhulationlbheve ad otlectbeoint 6Rakmutar or
sugar al cohol; about 5% to about 7% sugar or sugar al cohol; about 9%to
about 11%&higad () fremge &l ¥k of the@ntibdxber in MMefarmulabouarelfBéosylaget. or sugar
al cohol . For exanple, the pharnmaceutical fornulations of the present
invention may conprise 4% 0.6% 5%- 0.75% 6%- 0.9% 7% - 1.05% 8% -
1.2% 9% - 1.35% 10% - 1.5% 1511% - 1.65% 12%- 1.8% 13%- 1.95% or
about 14% - 2. 1% sugar or sugar al cohol (e.g., sucrose, trehal ose or

manni tol ). The pharmaceutical fornul ati@os of the present invention may

aI SO corrprl se a buffer or buffer system whi ch serves to rral ntain a stable
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20wherein less than 4.5% - 0.5%or less than 6.0 - 0.5% of the antibody is
aggregat ed when the solution containing the antibody and the buffer is kept
at about W6(20f3m16dslp to about 28 days. |In sone enbodi nenPsT/ush@r/ouss7ereant by
"stabilizes" is wherein less than 3% - 0.5%or less than 2.6%- 0.5% of the
anti body is aggr egat ed when the sol ution containin th? qr';mti body and the
buffer is ket f}ﬁe'H*E)Qﬂme@tﬂbefp&'@m%%%{%’mw82'802‘8 $18 of {3} 188 M9/Bhtodi ment s,
what is nmeant b stabilizes" is wherein at least 91%- 0.5% or at | east
92% - 0. 5%t mg%@- ahihe Bat GKY antibedy ofdhe remediatelr Rracs i pR'agraphr (M Hed by
si ze excl usi on chromat ography when the sol ution containi ng t he anti body and
the buf f éAMi=sTRé&pYl higtidiap ot 64b5(t3f§}08% w/cy =bedte PRtysgepte 20, @nd deve! 0%

enbodi ments, what is neant by "stabilizes" is wherein at |east 94%- 0.5%
or at | east/va5s% sOCHSe.Gh wake. ant i body is in its native conformation as
determ ned by size exclusion chromat ography when the solution containing

t he anti bodylramb asysedod warmaSedneatfoahulaﬂnmﬂonaa?@nfgqa 150 ho/ndainaut 228 days.
By "native" or "native conformation", what is neant is the antibody

fraction thgml & aRGntiFIEEDa L P b)dﬂgmwed 5 il Histidneg BREY 2blay (Jetearsr ned
by an assay that neasures the re atlve size of the anti body entlty, such as

a size exolySion e BIABNERYI e i, IS 1197-RARKERS BaBAdAER oo aded

anti body elutes at a tion equates to the native antibody, and is

generally h@anmgpgshghgém Lagh ARed D ﬁ@wmr?écaﬂtdf%wgqgetseggat a

fraction t S a size greater than the native antl graded

ant i body e uf g3 thgebsrg.ssa ggna&egﬂhone%ﬂla?%@t B, 1%54{bgoem5han.ow g giati ve

ant i body. Iizes erein at

bhar gddF Z‘?%Wfﬁ%%?@? In o6 A3 dligh et 303k pf@ i 5% b3l Lo e
sol uti on %0}% oﬁgf%h% n?agangs .gxheawmbeg%#giefseo Addept ot "about 45C for up

t o about "stabilizes"
wher ei n at ast 469% -

't C nalihe PO e e fther d%vg%ﬁg(y??t'gszeﬁﬁfﬂ%aOi%ﬁaﬁﬁmﬁmgmsgﬁ';gn
el %ﬁﬂﬁaéﬁ'ha%?’%@@@ ﬁgﬂgkﬁﬁﬁwms alehgirecanr aagaphr D) Mhat i s

meant is the fractlon of an that elutes froman ion exchange resin in
the main gBYK W'\éﬁ'ﬁt'g'nse‘ﬁéfﬁaﬂg 1 &Rk y HR % Balxsbatgelka b one si de
and nore "acidic" peaks on the other side. The phar naceuti cal

f or nullat i of98e wfv + héY%psucsess; in wateht i on may have a pH of from about 5.2 to
about 6.4. For exanple, the fornulations of the present invention nmay
25have a pH ln‘ombameﬁ,.aSphabmueutEtaB‘prrawaﬂan dnmiyrisaigqal 1@ Bg/ndbolt= B 9; about
6.0; about 6.1; about 6.2; about 6.3; about 6.4; or about 6.5. In sone
enbodi mentrag/miLhe apHntiLESKD antlbody, (6) 20 mM+ 3;mN .histidBe2pH 6.200.0, (&) 0.2kowly 6. O;
or 6.0. WD 2013/016648PCT/ US2012/ 048574 I n some enbodi ments, the buffer or

buf fer syst@usaBsbARt 20, dn838f 1200« bukTees s@d?aée .B?o@déw%@renm@) th@nge t hat
overlaps fully or in part the range of pH 5.5 - I n one enbodi nent, the

buf f er hasngpediecdhprdBdh HEVD ofsEa |bmc9¢rahalaﬂ LeVEDEH SN IS NO:5qii Vet er

conprises a histidine buffer. I'n certain enbodinents, the histidine is

preseny atggay, éﬁtﬂg%ﬁ%c{oﬁ’éé H%@Forrﬁulﬁ%n héQre7§mm¥|cﬁI9r\?vé|gﬂMf15g kPR +”M<D§ m -
0.9 mMto 14 mM - mto 1 2 m

to 12 mM M ?errEM% ?ftﬁylan r%yd%é HMeth tl}l’ngmbuqafl/e%ﬁ |§8\4Iec11% Mt ofjalb(l)_’u

about 10 n certain e ment s, system conprises hi stl d| ne

at 10 mM - and & ﬂ% A, & A gf th@ antIBO(Qeng tﬂ@mﬁuﬁhgﬁ RGEY gﬁﬁ’é formul ations

of the present |nvent| on may al so conprise one or nore exclpl ents t hat

serve to mai pf g rﬁb&oﬁ‘rﬂgﬁt ﬁ1 gdrp%ﬁﬂg&eﬂ%géﬁ an%leJt%}‘."% %QEB@QBQH@Q’ s s

formul ati ons' contal Al n 2o o dy drug

the 1 or mul PGS ”ergt' @Fg.aﬁ. o Rl PO 0 %@dh%ﬁamﬁsﬁ*?fﬁ@d%d;??fﬂe
15" 0950k e S bRtte M Gl Tol e B0k PODRC e DB € ho

forrrul ation corrprl ses arql nine in an anmount sufficient to maintain the
vi scosi ty al-8@rSUSEASEWNMA®- - 1.59 cPoise. In certain enbodiments, the
pharmaceutical fornulation of the present invention contains argi ni ne,
preferably as L-arginine hydrochloride, at a concentration of 10 mMM- 1.5
mito 90 MM 20 - 13.5 MM 20 M- 3 MMto 80 nM- 12 MM 30 M- 4.5 MM to
70 MM - 10.5, 40 M- 6 mMMto 60 - 9 mMor 50 mMM- 7.5 nM EXEMPLARY
FORMULATI ONS According to one aspect of the present invention, the
pharmaceutical forrmulation is a | ow visgosity, generally physiologically
isotonic liquid formul ation, which conprises: (i)



25a human anti body that specifically binds to human PCSK9 (e.g., mAb-316P),
at a concentration of 50 ng/nL - 7.5 ng/nL, 100 ng/m - 15 ngnli, 150 ng/nL
- 22.5 myOr13/664875 g/ mh - 26.25 ng/nL; (ii1) a buff ePCIyst@iopdsat

provi des sufficient buffering at about pH 6 0 - 0.3; (iii) a sugar which
serves inter alia as a thermal stabilizer; "H%S an or%)anl cosol vent whi ch
protects the ’h?'?%?&ﬁcé’laPWﬂ"@@P?“ﬂtWtfP"'F‘H%“%‘rﬁq §9 &h MiaMea {-50f an

am no acid, which serves to keep the viscosity nanag eabI e for b5i n{)ectl on in
a conveni éR¢/MkAf @entieedys (hid@traMeﬂnbé Al mistifig e Rt 6G:nO 3.AeL®1 & Wy 1 GO bre

enbodi nent, the pharmaceutical fornulation conprises: (i) a human |1gGl

anti body tmatsosqmm,mm(d)ﬁ%mmus 0tQ5% bucrase BOEKAdahavhetsic i) hemptihalys a
substituted | GHV3-23 type heavy chain variable region and a substituted

| LV4- 1 t ypenprisghan EIRMDNoNEEQ EDNO: T egd enm LCY Dgof SEAAD BIOSER)ii)atvea90% of
concentration from50 - 7.5 ng/nL to 10 about 175 - 26.25 ng/nL; (ii) a

buf f er 5syshe eantiboatjesiis thegfolm datich iewe awholetulbrukdightofabb @DhixviekYa,dii) edeout pH
6.0 - 0.3; (iii) sucrose; (iv) a non-ionic detergent, such as a

pol ysor batse% anele @ptibcanal ih Yhe foymalatic igH vl aneisSeddtric PSIGIITGbOG 8.5, Maiv)

enbodi nent, the pharmaceutical fornulation conprises: (i) a human |1gGl

anti body tifoat 75%&6 90 csElthey attivadis timthauomiul Rchile frodyladich conpri ses an 15
HCDR1 of SEQ ID NO 2, an HCDR2 of SEQ ID NGO 3, an HCDR3 of SEQ ID NGO 4, an

LCDRL of SEQ dheNshibodiBntl-SeFphaftha o4l BorMiation aBesiat of- GPBB nif/mBRR LD NO. 8,
at a concentration of 175 ng/m - 26.25 ng/nL; (ii) histidine at 10 MM -

1.5 MM whigh LBf?fh%a%E A8 Shtiboly 8 thEiihmbd@ S8edihg paRa¥laph; (b9 135% W v;
(iv) pol ysorbatgb(g 20 at . 01% w v -Oe)(l) 001£|3%W/vuﬁ)r9r ( gﬁ aféga)bnl nZ

hydr oggl orjge. f5 i hfé%lme7 Pe\.3 201649/ \erlgo b?s%”b%ly%%gfé' 38k (d fb‘%

pharmaceutical fornulati on conprises: (1) human 1 gGl anti body t hat
speci fi ca ss E% Fg%t CSK9, and V\/m ch conprises an HCDR1L of SEQ I D
NO 2, an S ,an HCDR3 of SEQIDNO4 an LCDR1 of SEQ ID

concent rat F?Sﬁ?%ff s%rfa%* 186308 Wil o5 b ima i it

1.5 25 o 5%

Wy Tond (\%p?' 5@&@@@@”;'?“%%9 6 thg}‘@%{é sty The M t%’fwgo isés o 0015%
WO 2 P 12/ 048574 A

ph\allr n?ceu?%%abpggf‘r%ugtl On CO%]%’aS vl W@@ignorrql B%S%géﬁ ggd}}rq%eﬂgt the

AR AR M %@”%@%b%ﬁhﬁ% P 9820 1

NOG anLCDR20f SEQ ID NO 7, and an LCDR3 of

concent r atTBHESf Caﬁ‘éﬂtdeﬁ'@és'ﬁﬁmﬁ_tempf?twﬁl%ﬁ ra‘(equ)”‘b?ulﬂté’tﬁ&lﬁ‘r?é”ém“tab@&:t 20 mv
- 3 M which buffers at pH6.0 - 0.3; (iii) sucrose at 12%wv - 1.8% W v;
and (iv) pbeykedibgihe cankipatpnzyapput A50C fEAPALY1 29 mDutBSoeMheN-re U5 % W v .
According to one enbodi ment, the phar maceut i cal fornul ation conprises: (i)
a hunman |g&amﬂSpb@mDmhatreyp@bmﬂi1@&mT@rrb(fhtﬂ@nﬂ@rmmhemm%rawmjat\mi ch
conprises an 10 HCDR1 of SEQ ID NO 2, an HCDR2 of SEQ ID NO 3, an HCDR3 of
SEQ | D NOrate dmbb @RI’ Coper BriQute DiaNded, hoddind BBRRmMbina8&at &paNO:-25°Cdord an LCDR3
of SEQID NO 8, at a concentration of about 50 nmg/niL - 7.5 nmg/nL; (ii)

hi sti d0ne adoufl® Rddrs, (h) herMcradsingthbtdrhgaratuad atiabe 6F 0.2€ Ber rhinute) (isucr ose
at 6%wv - 0.9%wv; and (iv) polysorbate 20 at 0.1% wv - 0.015% w v or

0.01% w' v theroh&@.ihé%é/%omaamca@radblmgssbof&%o@f@ﬁ&rﬁe(nttheﬁ f&crpdvmigmeeut i cal
formul ation conprises: (i) a human 1gGl anti body that specifi cal I y binds to

hurman PCSK@@%%%E&%&%FB&S&E@% a, figavy t%ﬂﬂoﬁuﬁ%’hb%@h‘%m@%‘@bﬁa@ut@ ID

NG 1, and I ght chain variable donal n of SE at a concentration

of 175 ny/ i stldlne at 10 MM - 1.5 mM which buffers
at pH 6. Ofm%boéjgg?l I I{@é%%tg)es't%’ta %wv - 0.75%w v; (iv) polysorbate 2020

at 0.01% w V(Jn oge g%@c{ﬂ‘r‘(gn\( th@ﬂ%th(o\é)furlthe? h‘@hg& Jﬂ)ﬁ@fe@%@f@f baj& |H% 51% mM -
al

1\ According to one enbodi ment rmaceut | ormJ ation

COMPY 1565 gi{dcl BRI taaoagrnbmwfsﬁmk R logB ot 09 BB, |

PCSKO, conprises eavy chalrn varia
2bout '1'58”‘"6 Ay Sbuf B OrTpb e BRSshi, Yobrs gRbpfrfgR SRS badpditnd
pol ySor bt e Qe el S B B AP Y B Wo

2013/ 016648PCT/ US2012/ 048574 Accordi ng to one enbodi nent, the

phar maceuti cal formulation conprises: (i) a human | gGl anti body t hat
specifically binds to human PCSK9, and which conprises a heavy chain

vari abl e domain of SEQ ID NGO 1, and a l4oght chain variable domain of SEQ ID
NG 5, at a concentratlon of about 100 ng/m_ - 15 ng/m_ (||) h| stidine at
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pol ysorbate 20 at 0.2%wv - 0.03% wv or 0.01%wv - 0.0015% w v.
According to one enbodi nent, the pharmaceutical formulation conprises: (i)
a human IWoRosbdaedy that specifically binds to human PC8HS20120885%i ch
conprises a heavy chain variable dorrai n of SEQID NO 1, and a light chain
vari abl e dOITB.I n of SEQ 101D NO 5, a conceniration of about 50 ng/m_ -
7.5 ng/mL;  (i'PPOMESMRgdiRends: aiéteﬁt\(/ﬁlthiaﬁt' TrASKAREROBUISAE PE MM %69 0

(iii) sucrose at 6% wv - 0.9% w v; and H vz) ol ysorbate 20 at O. 1%W/v -
0. 015% w/ V@Ml the1ivstiging is ab1Qmibss!viy M ( alyserhate A&is-ati0m % ng

exanpl es of pharmaceutical formul ati ons enconpassed by the present

i nvent i on G0 % etndftbe shcresssiswh 6Yer BS/ei In,onereoibodinmgntt the antiPKISKY Exanpl es
15present ed bel ow. STABILITY AND VI SCOSI TY OF THE PHARVACEUTI CAL

FORMULATI @N8body cont@isphan iRt ofcSEQ iR NP adn 6GBRa&fof SEE 1By MOentni nvent i on
typically exhibit high levels of stability. The term"stable", as used
her ei n5i n HeDPBB eNSEQLID NOd, ph b€ PRI elfiSECRID N Or fdrat COR2 of FBQND NOAL atiche
anti bodies within the pharmaceutical formnulations retain an 20accept abl e
degree of ahePRAbf SEQUDIND:8.nokb-Bi &R .olyi el enhovirhérdntha fanéP 3K agibodnder
defined conditions. A fornulation nmay be stable even though the antibody
cont ai ned dohgrieesamnl €Y DhatSER I NAI: haddesd-CVD ¢f SEEMENGsS. tanect ure or

bi ol ogi cal function after storage for a defined anount of tine. Under
certain cienhothemc@she aniibuidg campasesf araBOMD IEEQ b0t 1 &%Pan a@dDtof 96%
about 97% about 98% or about 99% of an 25anti body's structure or function
after st or3fe 1D dIO:5 (dedven8d%arfthenantibbdies imethery mb@atieyhadea matectkr abl e”. WO
2013/ 016648PCT/ US2012/ 048574 Stability can be nmeasured, inter alia, by
det er mOni ngeighitef pes kBat-aigkD A f(iiinater Be%aoitthdandtipotileatn thercambmation hhee an

formul ation after storage for a defined anount of tine at a defined

t enper at urisvelddi® fEmtcE abages. Rfanddiv) remanstd oy, 6fthe Batiskeliay imtmed by, inter
alia, size exclusion chronmatography (e.g., size exclusion high perfornmance
| i qui d 5chyoaimiiatigh aphiucoSktétPLC] ), such that native nmeans non-aggregated
and non- degraded. An "acceptabl e degree of stability", as that phrase is
used herein, INvaRaspbes, adicck@aséd PR8Maketithhal subipostioh@ompasing be aatit | body can
be detected in the fornmulation after storage for a defined anount of tine
at a gi verr¢swpertiiody and lg3s ¢eant @B v veatbo dinfoang srodated eastdiddnihe H2Mod91%
92% 93% 94% 95% 96% 97% 98% 99% or 10100% of the native formof the
anti bagdy cAmhdyeredadiasagidct, s proeidéer nul ati on after storage for a defined
anount of tine at a defined tenperature. The defined anount of tine after
whi ch st abi | ilhYneaspees dippdrmeadeubeal @bmbesitdn i$ Hraleges, waichlcoaptiseddthdays, at

| east 1 nonth, at least 2 nonths, at |least 3 nonths, at |east 4 nonths, at
| east 5 ndrdels-driad ph@&asicebtioamedmsositih df @asprededimnidpect @budppaséd B watet. hs, at
| east 9 nmonths, at |east 10 nonths, at 15l east 11 nonths, at |east 12

nont hs, atinlofa@embb8infEnntthe ﬁha'rﬂnabé@t&_tal @ pBeitioR Ton8sts P56 mglie ~ded higheL
tenperature at which the pharmaceutical fornulation may be stored when

assessi Ng Fhabidt-bYSRIBNRLHMN MATDE BN BstldiRMpRl0bY. 0-180C ot sapout  45C,
e.g., storage at about -80C, about -30C, about -20C," about 0C, about 4-8C,

b C, i I
ghglrjﬁrazgeut ng bfg{'%?' r?ﬁpa%td/lt 02)59%3 %e dérgxrr/gl - %]té ?ﬁﬁ?etm rer;ﬁtrrﬁseofa

t t 5C t th bout ,95% 6‘V 97 8‘V ti bod
U5 det ect PR %ﬁiﬁ’r@“pﬂgﬁ NI R G T Ny ST G At Sl

stable if after 6 nonths of storage at reat er than about 94% 95%
96% 97% cINtiogdy P WMU%@%@%%&W%%Q%&F Py Pelesqippte 20aamth A2 haceut i cal
formul ati on may al so be deened stable if after 28 days of 25storage at 45
C, great er!-8hHHCREBUD WFieH, '@Q%th@'s%‘b@ﬂ%”tg@%ph%%cegt?%' 6PMPBIBY nati ve
anti body is detected by SE-HPLC. A pharmaceutical formul ation nmay al so be
deemed st ggnaisisfof 459 819/mMh rel2-Baths othe eptnPAGKSantibotyc 30gM at 4P MMhan about
96% 97% or 98% of native antibody is detected by SE-HPLC. A

phar mRéeuthigiainef(pHrbud)a i3&n= frédy5 W EDLBI0d B86.4B8RCBAIS207P2 504485, 4n whiso. be
deened stable if after three nonths of storage at -30C, greater than about
96% 97% an y8B&hottier eatbiodinenintthd pyrmagediiabcirepbditionSonéitls Gf 126 plygnpaceut i cal
formul ati on may al so be deened stable if after three nonths of storage at
-80C, greater than about 96% 97% or 98% of native antibody is detected by
SE-HPLC. 5Stability can be neasured, inter alia, by determ ning the
percentage of antibody that forns in an aggregate within the fornul ation
after storage for a defined anount of tinme at a defined tenperature,
wherein stability is inversely proportional to the percent aggregate that
is formed. The percentage of aggregatedsanti body can be determ ned by,

i nter aI|a si ze exclu5|on chronatography (e. g., 5|ze excl usi on hlgh

Y A~ 1 I . r ~r— 1 ~~1 T T 1 Y



at least 5 nonths, at least 6 nonths, at |east 7 nonths, at |east 8 nonths,
at least 9 nonths, at least 10 nonths, at least 11 nonths, at |east 12
nont hs, awol2es#tiedsl8 nont hs, 20at | east 24 nonths, or noIPET/UBh@240¢85per at ur e
at which the pharmaceutical formulation nmay be stored when assessing
stability can be any tenperature from about -80C to about 45C e.q.

storage at2laing/ ”JLBéféf‘e apShESRntivatyn gp MM ed-2aBHLpisttne %b@p)’@-%&‘ *about
5C, about 25C, about 35C, about 37C or about 45C. For exanple, a

phar maceut(-€245% peliearaate @R. ard2be sdebiregusioapliewateraf t er si x nmont hs of
storage at 5C, 25less than about 3% 2% 1% 0.5% or 0.1% of the antibody
i s detected ilnsameggthodieantsl theamnti-PASKERaNtkedyrompsgises an MVt oG E@HY al so be
deened stable if after six nonths of storage at 25C, |ess than about 4%
3% 2% 1%OUd.ahandC\(P o5 IPMNO:antndhddpverdideokibe adtitbagdiesrin Higyr egat ed
form A pharmaceutical fornulation may al so be deened stable if after 28
days of stoommgeitian ha@Ca mokssilar keighdbblid 8% + 3%Pad g 088,5008pf theg 0. 5% or
0.1% of the antibody is detected in an aggregated form A pharnaceuti cal

f or mul at i amtibediesingbe bem pestmechase alolisodldctrad paimt df bbed SnHrandgd)dfors 76%dge at
-20C, -30C, or -80C |ess than about 3% 2% 1% 0.5% or 0.1% of the

ant i body i9%%dEtheantiebdies intheagnmpitivechrd tucosylated. Stability can be neasured,
inter alia, by determ ning the percentage of anti body that mgrates in a
nore aci di ¢ flnaneiaspedt)niphgrmareutea kamgesiiidraafi sty ©nk of fhie)predesimg aspebis mai n
fraction of antibody ("main charge form'), wherein stability is inversely
pr opor t i ongspravalet hehdremctaidocpngdosdioh iihomhjained inheecantaickrc Ih oneremhdimentiot

wi shing to be bound by theory, 10deam dation of the antibody nmay cause the
anti bd@y ttbe bedsimer is@rwal neigal invssinge embodjmentanslaglass viabr i@ aothérc rel ative to
t he non-deam dated anti body (see, e.g., Robinson, N., Protein Deam dati on,
PNAS, Apridmdiim@a0be cobiader 528384+H3838)n sohieepbodimenagthedlyrifigeis di lbwed"”

anti body can be determ ned by, inter alia, ion exchange chronat ography
(e.g., cattungstaxghsmgeinpe.gn gerdrobotimest, thegyriogeciaraditeOY§ralgRl1 CHXAg
15HPLC] ). An "acceptabl e degree of stability", as that phrase is used

herei n, nedass dyliage equippeEstwitO820:G thitvewalhhadolteya ALYROTECHoaeedadi2dise® f or m
detected in the formul ation after storage for a defined anount of tinme at a
def i ned t enplearatapper, and addvl Rairmbbentipdaprent s an accept abl e degree of
stability neans that at nost about 49% 45% 40% 35% 30% 25% 20% 15%
10% 8% 4% I8%ne2xpedt/ a kii.coMprising @.ph¥srodceutieal antpbsitign efaamylwae2thet ected i n
an acidic formin the fornulation after storage for a defined anount of
tinme at a messsing asppetsad no™aindheandéfsirnetbnanopnovided. tn ore ehbatimentti thie
stability is nmeasured can be at |east 2 weeks, at |east 28 days, at least 1
nont h, at doetagter B arprefiter] syaingé.ebisd ptiowar drsbodimentetietsydngmistalSUOSA | east 5
nont hs, at least 6 nonths, at least 7 nonths, at |east 8 nonths, at |east 9
nont hs, atOMEhtmLlongplashsyringe eqeipped With a7t @ shin atall needle, 4 PL2BODRCHRS, at

| east 18 nonths, at |east 24 nonths, or nore. The tenperature at which the
phar maceutdoetdd 4028%0| ral bheystapper, led stFdi @d rvbentipssessi ng stability can be
any tenperature from about -80C to about 45C, e.g., storage at about -80C,
about 2030C, &lfwumb0igendboiibe PEseatiovantidn 84l bexboetapparenafromta @siew @r about
45C. For WD 2013/ 016648PCT/ US2012/ 048574 exanpl e, a pharnaceuti cal

f or mul at i dhe raguilgedetgisteibsstidlone i f after three nonths of storage at -80C,
-30C, or -20C less than about 30% 29% 28% 27% 26% 25% 24% 23% 22%
21% 20% 19% 18% 17% 16% 15% 14% 13% 12% 10% 9% 8% 7% 6% 5%
4% 3% 29QETAKRED.CBREERIPIIQN, of the antibody is in a nore acidic 5form A
phar maceuti cal formulation may al so be deened stable if after six nonths of

storage at 5§efoé@§1% %E@Plt AROMon3L W sBibdt, 5018 bgg/%ergl%og/‘lhaz?h% ing@fion4as %0

24% 23% 22% 21% 20% 19% 18% 1r% 16% 15% 14% 13% 12% 10% 9%
8% 7% 6%ot AifitedHd pastiduit etddds Sha inmgnt%%&fditig)ﬁgg%ibgﬁ’, dgnhin a nore

acidic form A pharnmaceutical tornmulation may a e deened stable if

after ~si x ; ! I 41% 40%
Sobe" 3oy "TPOBISAE HHAERYNPaR0, PR e g Mt il 4%

herein is for the purpose of describing particular embodiments only, and is not intended
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29% 28% 27% 26% 25% 24% 23% 22% 21% 20% 19% 18% 17% 16% 15%
14% 13% 12% 10% 9% 8% 7% 6% 5% 4% 3% 2% 1% 0.5% or 0.1% of

t he anti bwoyoisxniséasa nore acidic form A pharnaceuti cal PComused1aossnd may

al so 15 be deened stable if after 28 days of storage at 450 | ess than
about 49%, 48% .47% 0 45% 44% 43%. 42% 4 409 8% 37% 36%
355 3404 '3 860 miing, Singeiie.s655¢ 9bs s nvaion adl BokC by 2o0y 2106
20% 19% 18‘V 17% 16% 15% 14% 13% 12% 10% 9% 8% 7% 6% 5% 4%
3% 2% 19%PPE' %%%%%'mso 1% of the antibody can be detected in a nore acidic

f G h b d th bilit f the f | at

b The br cselnleBn RUBRa B eR! enAEAERa sefu @y Q%eyds*%éﬂﬂ.hﬁzge Beor ety

DSC) t det th t abi t . t m

hohan 8a|seagfrrﬁ‘?é‘ﬁqjaseéw”%‘maﬁ@msra%da@%%sr D ordis Sl B h8Bsue G TR 1o

det turbjdit ya f | at f th t

avent Pon i BgRGT ?é#d&%net'h??e ”‘Ra%gvt m%?“spzw' HERS B stor age at

about 5C to ab ut 2t g (i Ing D¢]} | t Iatll on is |ess than

about 0. QFPBELEr ecite ”Hﬁ‘e”%a g3 (9"632‘98 di“e%rm?aéléé*)‘a SIFYREYNAO5 of the

formul ati e biological acti Vlti]é or binding
es

a t|
art ity drors ﬁ%dbvm g ﬁ.nglrettﬁﬁai?f exragens eedhag
F
ftega'rd'eijfépﬁe{saﬁﬁﬁ"%ﬁ“8%8%'%’8féz{ef 1Y oS PGB heb B0 ,-%@85??5%-?%

deflneda tgchf rre(eg , 1 to 12 nonths), the anti - PCSK9 ant i body
contained I‘?’ Effe" f or mul ati on binds to PCSK9 with an affinity that is at

I t Q0% f the bind f t tib i t
sai d s@orzge wa.%‘érr%ft ATy rﬁ'ag%n%@%w@[aébﬂéq%@?wﬁ%%%e”d'gm‘?'% 48Pl asmon
Bi tivit t d.b K9 t
sy s e 3% PtneBadt of B, 8Fine PieeRL gl B Reea feiothe
and materials are now described. All publications mentioned herein are incorporated

herein by reference to describe in their entirety.

PHARMACEUTICAL FORMULATIONS

15 As used herein, the expression "pharmaceutical formulation" means a combination
of at least one active ingredient (e.g., a small molecule, macromolecule, compound, etc.
which is capable of exerting a biological effect in a human or non-human animal), and at
least one inactive ingredient which, when combined with the active ingredient or one or
more additional inactive ingredients, is suitable for therapeutic administration to a

20  human or non-human animal. The term "formulation”, as used herein, means
"pharmaceutical formulation™ unless specifically indicated otherwise. The present
invention provides pharmaceutical formulations comprising at least one therapeutic
polypeptide. According to certain embodiments of the present invention, the therapeutic
polypeptide is an antibody, or an antigen-binding fragment thereof, which binds

25  specifically to human proprotein convertase subtilisin/kexin type 9 (PCSK9) protein.
More specifically, the present invention includes pharmaceutical formulations that

comprise: (i) a human antibody that specifically binds to human PCSKJ (ii) a histidine

-15-



formul ati on conprising the anti PCSK9 anti body. The binding of the antibody
to such a cell may be neasured directly, such as e.g., via FACS anal ysis.

Al t er nat iwel2g13/tib@sdownst ream activity of the PCSK9 systPemiusagi2ioessmeasur ed
in the presence of the anti body, and conpared to the activity of t he PCSK9

t t h f odj th b

o aoconou Hiaefﬂérﬁﬁﬁ"c|Cﬁs<a¥${83¥aéﬁb%a$wﬁ?§sue ﬁténia”e” Soliget Bl oo 'y
d t Addi t tabilit

of an_ ant .%8&9%OHV?@H@P%MP&HH%{WL@S@eﬂ?ﬁg%{9 Euef o RS el oy et bt

bel ow. The Ii har maceu for mul at { ons, of .t he present_ invention nmay,
'n certai i BB o HRIa Bt o Gldenanat wefiie RYPIPNGAEs ¢ y.

"Vi scosi ty a% ﬁg rﬁb | may be "kinematic viscosity" or "absolute

vi scosi t y" el bGi%%osi ty" is a measure of the resistive flow of a

fluid under the influence of gravity. Wen two fluids of equal volune are

placed.in r |l owed to flow by gravity, a
Vi scou Ad\?ﬁgbﬁ'g% Tﬁ@ﬁjg%t\‘%% %b%?(?'g@s\ﬁ%éﬁggafl uid to flow through the
caplllary For 20exanple, if one fluid takes 200 seconds to conplete its

fl ow and anofhephéimacduticakiesmdi@forsed dmegreseténveatanochal lcomgrisesa bhumee as
viscous as the first on a kinematic viscosity scale. "Absolute viscosity",
sonet i mes andibodyd odgmantigendrindingrfsth@nmentsivarsoft that bisds$ beeqificatiuothundanki nemat i ¢
viscosity and fluid density (Absolute Viscosity = Kinematic Viscosity x
Density). PG®eKei Arnsedomerein, tienematRESKA” soesistayhunsarli@bprotdie cenvertase a | engt h
and T is a 25tinme. Comonly, kinematic viscosity is expressed in

cent i st oke®ldng®tg)to thicheroBlinasail subffarkiity efitheisecret@sy eghtiasei femitmR2E@dendei ch is 1
cSt. Absolute viscosity is expressed in units of centipoise (cP). The S
unit db absigpeste that BCSEKOtipcressesipdasmd LDIPeselslby dawimgto(thdwsdgnsithere 1 cP =
1 nPa-s. WD 2013/ 016648PCT/ US2012/ 048574 As used herein, a |low |evel of
Vi scosi ty,lippprotedi paricle ee¢epta ank ypremdtogritsl deprastatiod. Ahexgmelasriiunianvent i on,

wi |l exhibit an absolute viscosity of |ess than about 15 cPoise (cP). For
exanpl e, PEIK® dmfroravid stquenceis debeibedvre BELQOD MDI9. Andibddiesrdhuimnoarhave "1 ow
viscosity", if, when neasured using standard viscosity neasurenent

t echni que s CKkafeatasutilzd iopateak apbica B napubliteivhs US 201900066766, &fS about 15 cP,
about 14 cP, about 13 cP, about 12 cP, about 11 cP, about 10 cP, about 9
cP, about 1¢R06590d, esd WAROUFEdA78%dr ei n, a noderate | evel of viscosity, in
reference to a fluid fornulation of the present invention, wll exhibit an
absol Ube vi stbsiery "eftidvelyWasnusad berteird s gPeeallg idbaied to 5efePto For exanple, a
fluid formulation of the invention wll be deemed to have "noderate

vi scosi t y"immunoglkulinlfofeases eamprisinggfost prigzaptide clsains itvy haags(ti) enans

techni ques, the formul ation exhibits an absolute viscosity of about about
34 cP, abound t@8 light, (L ptywirts iBRr-céhnezlzoiuty @dulide, baldeLds B8 aPnubibwot the2geof P,
about 28 cP, about 27 cP, about 26 cP, about 25 cP, about 24 cP, about 23
cP, about (2%..dgM); dboatver2imroihogkibolin ndlecalRs cabsistingl® ooy, heb8y chyinabeut 17 cP,
about 16 cP, or about 15.1 cP. 15As illustrated in the exanpl es bel ow, the
present i neekigdight tizanes) meialst kecaopagssed mithindine defindiop df tiet tetroviarttibodyder at e
viscosity liquid fornulations conprising high concentrations of an

ant i - ROmarEdRGIBVadhaithoadyprises@ healvy chaialvetrbld Ggyianyahbrevipteaddheaginlaesast 200
ng/ m.) can be obtained by fornmulating the anti body with argi nine from about
25 MMt o atVR ot ¥Q) ard a heavadtiaini constant regms. fThethkaeyy chiagtoorstand radiat t he
viscosity of the 20fornul ati on coul d be decreased to an even greater extent
by adj ust icogpribes hoer dyeaios tlehtCHDankeEE3t Eaoh bdit ehaih G pOSSTAlIGIERSaiIAND
METHODS OF ADM NI STRATI ON The pharmaceutical fornul ati ons of the present

i nvent i on vaeigblbeegiom{adibreydhted bérein eryC\Gdnt Wi)reed adight didlirecdrstand tepiage of
medi ci nes and ot her therapeutic conpositions. For 25exanple, the

phar maceutThedighf gramitatsiao seginaycdmeprisesvae deaaini (Chilh Enes\éahretVamrdiosseri | i zed
pl astic or glass contai ner having a defined volunme such as a vial, anpule,
syri nge, aantbeifdgesr sobdibided indo reidnisenf bppervyrmbiityo termed|Icompiemedndarysed t o
contain the WD 2013/ 016648PCT/ US2012/ 048574 formnul ati ons of the present

i nvent i on determirdagnggicmsdCPRs), dderspaded péihuegidres that aramioee Condeass], tarmpbast i ¢
vials. Likew se, any type of syringe can be used to contain or adm nister

t he phar ndemawalklediansriiRat EachsVioénd Yieispoawpestd ofrttieetCGRs affthiur FRs,
pharmaceutical fornulations of the present invention nay be contained

Wi thin 5"normal tungsten” syringes or "low tungsten" syringes. As will be
appreci ated by persons of ordinary skill in the art, the process of naking
gl ass syringes generally involves the use of a hot tungsten rod which
functions to pierce the glass thereby cfgeating a hole from which Iiquids
can be dr awn and expeI I ed fromthe syrl nge. Thi S process resul ts in the

I " Y o, o . I . Y Y A~ 1



15contain | ess than about 490, 480, 470, 460, 450, 440, 430, 420, 410, 390,
350, 300, 250, 200, 150, 100, 90, 80, 70, 60, 50, 40, 30, 20, 10 or fewer
ppb of tumO2EIM16648 The rubber plungers used in syringesT/isad2oss74 ubber
stoppers used to close the openings of vials, nmay be coated to prevent

or aserve. ARSI AB ATy S LS S AAZEREFEICdl Edp Ao PERE BT SO

W thin o G gac R EBRAPRES & Coat ed plunger. of wiihin & vial that is
vay be coat el"iRs RSP G BN ik, neTRAb Lo s ioeh Vet bt Rl Oy
phar nacout ER RahatTore bimaiE =Ry BeR e 0rs Gl e e oBheIiay o,

25e.0.,. US P t 4,997, 423; 5,908, 686;, 6,286, 699; 6,645, 635; d
25558 Boa TSN Tt R A O o IR L I  RF hBr HF i 1

t hei tireties. ti . | ar, bber,. st d pl
Lhat | can B8 ABR0Y [ ot b RO b TG o R e Ly
avai |l abl e .under the trad

" FI T " WD, e ,
D oi5/ 16048808 LD h SRS i an Antbany B i kSR A9 SRECHGAINCN Ko vi ces.

Inc. (Lionvill . FluroTecO is an exanple of a flurocarbon coating used
to minini ”Zﬂ“e%qgé%ﬂfar&i?ﬂg’pﬁﬁ%‘?{%ft from adhering to the rubber surfaces.

According to,certajn enpodi,ments of the present invention, the .

phar maceut i c4f" '§?|8}erqlﬂn§$? sSSP r%rc}ri"f‘g]t‘?ﬂf@g\}i?fq}?rntod?'nla&ﬂp?%ntagtt'én syri nge
t hat nprises f lLuor ocar bon- coat ed pl unger . . _The pharmaceuti cal

f or mulldr | GHESEaFPI IR A PReL pRTagIs Sy Ma S EErHIt aBYosHul: SHRBPUPS ot 82 such as
injection . (e.q., subcutaneou i ntrayenou intramuscul ar, intraperitoneal,
ooy or " g anBiteE P Aneegieny BrbR ShBIF G 53 bSaMa uan ok ks on.
Nuner ous reusabl en, or. aut oj nj.ector delj devi ces can be used to
subcutaneﬁ&?ﬁ?eﬂﬁ?ﬁygndfﬁ@gﬁﬁ%?%ﬁtﬁa?Bﬂgﬁnftﬁﬁggations of the present

i nventi on. | es, 1 ncl ude,. but e not limted to AUTOPENTmM n

Mot or 0.1 nc. e KaBasbBican Rind® LodhS skRueerne s S ubohona o Eang
Systens, Bergdorf, it zer | and HUMALOG. M X 75/ 25TM pen,  HUMALOGIm pen
LI N 7 TSGR DRt o R b aT S s 513 Ve Sigble G PN |

Il and_l11_(Novo. Nordi.sk nhagen nmar k NOVOPEN,. JUN| M ( Novo

AP Tt Tl oM bR S s ek S L e
NJ), OPTI PENT OPTI P RROTM OPTI STARLETTm. .and OPTI CLI KTm

(sanofi - a\PEFi‘{ {Qé?t qbpahigf%r M O@ﬁeﬁ?ﬁyﬂ%w@ér??ﬂ erginigy Whsbahive BeIRCYES

aut oi njector delivery devices having applications in subcutaneous delivery
of a 20phaﬁpﬁr§'3‘é’ﬂ%b a"%d‘f?ﬂéﬁf"ﬁ"ﬂ #nthgrart “b‘?"é%eefﬂ" ATRIs Pavlitrivel diasisput are
not limted to the SOLOSTARTmM pen (sanofi-aventis), the FLEXPENTM ( Novo

Nor di sk), SYH@ace Rlgswop KRS end the I|kf3y)’3‘,n '%%@G@BWW@@*WP%F%”MP@@?or
(Amgen, Thousand Caks, CA), the PENLETTm (Hasel neier, Stuttgart, Cermany),

t he EPI PEI‘@U(TI%WC%W’W}” VEh MR IRTORBTRR P8I ‘P&SW%@P{'Q%S,SU SIS8r k,

IL). 25The use of a m croinfusor to deliver the pharnmaceutjical formulations
of t h@opr dBYREYIHIXRAONSH SPecieg @8“8'8&?%%”&@6“%9@?‘%P"‘?@”h@é‘%ﬂt'ﬁ@r ein, the
term"m croi nfusaor” neans a,subqutaneous_deliver%ldevice desg%ned to slowy
adm ni st erm‘I"B*FRfé'f'%?-QﬂQ@F‘éf'Qj.a,”t”B&)d'?%thébtaﬂ‘{* tophugn PQISK%F&G” ope or

t herapeutic fornul ati on over a grolonged,Period of tine %ﬁﬁg" WO

2013/ 01664BPERIAODA AngaensAle depmed 1 speeflicagiy binds humgn FCSKS: MeehYRTes) .

See, e.g., U S 6,629, 949; US 6,659,982; and Meehan et al., J. Controlled
Rel ease 4@”16@'@tf§@”t'ﬁ@b(6‘)‘?y RE Syksiantigboee %ﬂcr%heﬁ&e{“i"ﬁ'iﬂné‘ief@ P<BEMICASor t he
delivery of large doses of theragpeutic proteins contained within high
concentrati oﬁx‘f’gp'é'fy, andifyimampSKY gatibodigs thatmay beincyreddy e g/ nL) or

vi scouys 5solutions. I n one enbodinent, the |iquid pharmaceutical

f or mul4at i (ﬂ‘i‘aﬁ”ﬁ?ﬁeér'i“?ﬁ'ﬁﬁmé‘l?d'ﬂf‘s gfrthe r%?sﬁﬂt Invergion r%?t,{grtfawtqajqj‘(t;gkgllcgﬂw body is
adninistered,subcutaneousl% in a volunme of approxinatel¥ 1.14 nL - 0.17 ni
in a prefiRUPLeRtEDs Ryl 1010108 RS. ivbeltli1R98P 904 Rad V@200V €8%¢ thei. | ong gl ass
syringe filled with a,27-gau e thin wall needle, a 10fl uorocarbon coated
rubber pl CPRFEAGSUERSPT PNAHE INREVERIE] SKirelPENCe M BRE CRIBYdi ment, the syringe
is an OWI 1 nL long glass syringe fitted with a 27-gauge needl e, a FM7
rubber needl e shield, and a FLUROTECO coated 4023/50 rubber plunger. In one
enbodi ment, the liquid pharmaceutical fornulation containing about 150
mg/ mL - 22.5 ng/nL anti-PCSK9 anti body is adm ni stered subcutaneously in a
vol une 15of approximately 1 nL - 0.15 m in a prefilled syringe. In one
enbodi nent, the syringe is a 1 nL long_.glass syringe filled wth a 27-gauge
thin wall needle, a fluorocarbon coated rubber plunger and a rubber needl e




The pharmaceutical fornul ations of the present invention are useful, inter
alia, for the treatnent, prevention or anelioration of any di sease or

di sorder we=zoEab@d with PCSK9 activity, including di seR€EdISe0120i8504 der s
nmedi ated by PCSK9. Exenplary, non-limting dlseases and di sorders that can

o il at 1 onaAgho ﬁvﬁﬁ?%g%?i’#mpﬁw&‘%ﬂs L T R i M e

o ner | Ui BAPENEP Bl i e Riap 196 a%h?@s'5‘%55%%@24@%2%%%@?%% hatisghi 1
Pyport l;ﬁ@%k?‘*@%?r?augﬁs@\éﬁffe%gﬁ*?%’é%ﬁw@{ﬂgﬁh@ﬁ%é o i s e Bryst se so as
b doscr 1569 BATOs fwﬁwq%aﬁgr i [P Slt kbt YRRSTERGRT desRE o | he
' ogar dae ARG GRS eé?%%xp i pamybiser i deSe ol s h e el Bt ur ney v th
oo s ren SRVRRE o €13 H@{ﬂg%asp'a}a%oﬂh%mu PR aRishbul fedv Kopiadio

ol eoul o R%%@%S*War@e R FBiTs REIPR. ES@%‘&”‘P@HP%E& HondE aduoady o2 " a0

gé; .f”S:"‘{. 22”‘.:’ i E%&%%ﬁhn@ecﬂ“gé?%t Lfé%f%% ft6{PﬁC2’f’?P3'|\égl§g§8??q D8, and
316P
ant [ boci eI B Svﬁ%ﬁfoﬁw&*'c ieeﬁuaaﬁ{%@a?éégﬁ%w%ﬁtén@ﬁaw%r%%% 4 o
15
bhysi dPogi BUBSHEREF &@Eﬁ?ﬁﬁvq‘)&%&%ﬁ%gu‘eﬁ& e aetel 2! SuEifEneous
i njection. BEJ er.conditions were al Eo exam ned aé]determ ne t e optiml pH

for o mAROIPS I ALBT oA AR RO D (P RIS S PO RRAT

MAB- 316P F ATI V. t d.th

I T e gBlan PR cogMe e a%?@'ﬁ%%t%ﬁf 8 JeiBeg AlGeahe

tabilit f th t. dt
et orm ne e oIS R eiiial b She ey PRy -l N%C@U%Eﬁer ated
fromthes o . devel op. a sta mul ati an

S 187 Sf%ﬁfqﬁz@@o@? ISR BRSalidh e pdPsS bl SlrpBes 57

th t bcut trat S
yophith Qeaéa%ﬁ o aratne? errzvsfﬁnqﬁﬂep@w@iﬁﬁ (o0 pPhiRrss ﬁeﬁ&'n%a@& oped
whi ch can bgreconstl ted vvlth ter for i.nj ectl { %oacud

concent r atS'GAM@Yon 't%tf?nﬁg:’f‘?rf ?d }rr © JERY PRI

2013/ 016648 /[ US2012/ 04 574 ad t t t.o 50
o/t (hé® byt awesio e 25 PSSR 85%269{? ai ni ng

. 9% sod | de f d f | at mAb- 316P
vas o BHEA£r U8Gud Sermyione i R eran® i pn o] A Gl ShEaR I Che
175 - 27 | ed in 1.5 hi st H560
0.3), 0 oi%ew'ramgﬂ}ebaﬁe Jor Bl oSl omad Bt '@ﬁrgg hodi nent
the 1 hi t H 6.0
Uhe 150 el Bl TARIE1R Sal Qi SLefA0 e daBugM REshiglge, (PH
EXAMPLE 2: ﬁNTI PCSK1 MAB- 316P BUFFER AND pH The effect of pH and buffer
type on tl‘fé) WieRy | | ty of the PCSKO anti bodi es was 1l0examned in liquid

fegf;ﬂ”'oﬁ ort nratedbafiich sodtintTipi i Ehofl cdieale (o1

6.0 .5

to Lsse'sit"?tf:é%ﬁ?%%&o a9 R ER BTt B 8ﬂte§ﬁe it cr2hod il e ork e;
T

ikl W i U g,

r$c§?5 % Garlis TR Tsbercty ?g%rfﬂﬁﬁ%gdw&m ?"&8@3?"’ ﬁaﬁwé%em toe

5 zéhﬁngﬁpk.vsﬁﬂsvt r%ﬁ%ﬁ{%ﬁ%‘%@ﬁ@ﬁowﬁ@ Blsblo odmesy’ A Ol e s

20
Vi mam prRUb S ReLTl P12y WAG “Bder 3@5%@9@%2’}@%@@ oy B ETIE™

ohen ant1 - BERPH AR o darcv f feia bfifo K SRR <BrRRRE BHRFBRH pr

6. 0. The optimal pH for mAb-316P was t hen det erm ned by |ncubat| ng 10
ng/ mL of mAb-316P at 45C in histidine buffer between pH 5.5 and pH 6. 5.
Maxi mum pr ot ei n
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25stability was observed, as determ ned by SE and CEX, when nmAb-316P was
formulated in histidine buffered at pH 6.0 (Table 2). These anal yses al so
reveal ed wbabidithesssai n protei n degradati on pat hways wer @Crrus261e0me4 on of
aggregat es, cleavage products, and WO 2013/ 016648PCT/ US2012/ 048574 char ge

iants. B t ul t i stidine buffer. at, pH 6.0
TR N S T U A T
TR L e e R G
d i dati ti ..5 Co I t L 9. N d t f
RPN 0 N e s N
th_ese _data t he buff r.RH Hﬁed hg)r the fornmul ati on of the _rm_b-316P is
mai nt ai nedBPSRSReetdy, obha apibaglydn sSelon el erated stability of mAb- 316P

b e A L
o A AR O D
sren & 'so SFBITRLARER PR RRATRINNEIE FUGERR i o
Towi th o HOPRTeLerBuRNG: 448 s Ban e entt 3Fe Zel Rl PReGubaRia’t o
appear st CHRVEDBABOSAPRE™ N sl Prore FnHG YR RS LN tur i di ty.
deor 6aled”t hRCTHEPRL CUbFTPPEN SRR S FBRT M By SRR e SE o 47
rorTex ot dignigETane BhhRa el b RS 4 LT bR TR 5o,

Pl ic F d PEG 3 had i gNif ] t t h I
St abi 11ty RTINS EBR LA GRS YO AN Rs 3 HER ROV e 489 8Bsol vent s
itable f i ti- PCSK9 -316P. Pol b h
The. or gani 266! earo R i arGanembogr ot M1y apHe T Posk aNPAbet
R R e e e R
2013/ Q16648PCT/ US2012/ 048574 EXANVPLE 4: SEL ON PROTECTANTS  AGAI NST
THERIV&% STRE %e”O”“?VQI%I”8u%"e€IPé?%iaNﬁI°5}’ %ﬁﬁ?&htﬁﬁcgplém?ggé@{%?j'srrﬁ e§ Q8P ed
i st Cain , . d i . I Cndi vi dual |
tested To BRL ATy DRarBERs s ABorRErRAr bUSTRPbGo3 R b olEem A clrmmry
f t t abi | i i.ned is 5pr. t i-n _Tabl
i 00 e eV R e e
[ | uti f 2 - j 0.35 nL in 2 m
capaci ty R 87 HER oA BRahetRe L BT R ERBR e B9 50
but yl b E [ tai gi : bi t ol , itol,
andt r chal DS NIRRT 8aet ShOURE T Orivo: J168 degr adat i on as. det e ned by
SE lysis. th 10f or.mul at | tajni bi t ol . showed
surpr 28 ng i A8% BR60N of AP0 Gdr' § BERGRA D THLLE 4 Er G BHEVERR i i ng
, threhal d mannitol (Table 5). Wil , trehal , and
manni Tol PSR SRRl G PEFPOLE Blrop e BrRR IO OO R g
i ant f t t i - PCSK9 -316P itol b d.to destabili
{ e o ot et PRGCIEP CPpI TR 8t gt el S e ks p R m | o
tabilit 15f | at ith s t I . EXAMPLE 5:
CVCPH Li ZE OB T egor D BT S FBPHLPAN BRondE BB oped to
[ t he stabili f ti-PCSK9 mAb- 316P, particul i th tt
A e e A D N e e
mAb- 316P. ' I t ombined with 0.7 20 f 50 pg/nL
a8 R s s R R S
vial with a FLUROTECO coat ed 4432/ 50 butyl rubber stopper, I{ophi |ized, and
exani ned faMioeHei’P =aldh MMk ¥ 230xhp4-P 2R/ AMIGOA I B 2 S1BmL P €40 i ¥dubat ed
at 50C. Prior to analysis, the Iyophilized cake was reconstituted to 100
mg/ mL  mAb-rBa/6R. of BnEbadyo 90 ydgHh mpreldtof290nud bd imasL wf amtibody W0eat Brig/mL
stability as determ ned by SE and CEX 25contai ned: 1) 6% sucrose or 2) 2%
sucrose plus 2% argi ni ne. 6% sucrose was chosen for the mAb-316P drug

product formulation. Thus, the anti-PCSK9 mAb- 316P | yophilized drug product
was produced by lyophilization in an optim zed, aqueous
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WO 2013/ 016648PCT/ US2012/ 048574 buffered formnul ati on contai ning 10 nV
histidine, pH6.0 0.1, 0.1% (wv) polysorbate 20, 6% (wv) sucrose, and 50
ng/ mL antWoORCBHA6aBb- 316P. The storage and stress st abi IPCTyUSef12tohgs34

| yophilized fornmulation is presented in Table 7. The anti-pPCSK9 mAb-316P

| yophi lization cycle was devel oged based on the 5rrea51r4{gzg Tg' (bfgr ozen gl ass
transiti oﬁ#@ﬂﬁﬁa{?@(ﬂ&)of@r‘“?%: & tnlP2PYML WP 4has MPEES GF @10QeY g0
subanbi ent nodul ated differential scanning calorinmetry (nDSC). The product

t enper at urelhigiMinie 184 dbawenk ReantodyidOrg! He Medrl tait 14 Agd-SMRY/E™ das
determ ned to be -27.9C Lyophi |l i zed mAb- 316P was produced by filling
5.3 nL of antibod0 1AQ AR meXl306P) +LB0g/MY dfiastibeliyné5@ pR26. PY/mLOof1 %

pol ysorbate 20, 6% sucrose forrmulation into 20 nL Type 1 glass vials and

| yophi | i ziangibedyc or 67 g 26 @5tnhgmil.oF brassdangles trepiormuldtions S e presemanahtisre
required during loading: 5-25C 2. Initial Hold at: 5C for 60 m nutes 3.
Ranp r 3t e rhay cempriserabbueszinganL; @bd@¥ 60 mg /ML) @boutrest reg)mLl abdut 70Had/ehLat : - 45C
for 120 minutes 5. Vacuum Set Point: 100 nforr 6. Ranp rate (tinme) for

heating t cabput 78mg/miL;¥abo gt 8OmBMiLTIaBo (8% mymit @sdut 90. mg/Ble bboutespeg/aiLur e of
Primary Dryi ng:

about 100 mg/mL; about 105 mg/mL; about 110 mg/mL; about 115 mg/mL; about 120

mg/mL; about 125 mg/mL; about 130 mg/mL; about 135 mg/mL; about 140 mg/mL;

about 145 mg/mL; about 150 mg/mL; about 155 mg/mL; about 160 mg/mL; about 165

10  mg/mL; about 170 mg/mL; about 175 mg/mL; about 180 mg/mL; about 185 mg/mL;

about 190 mg/mL; about 195 mg/mL; about 200 mg/mL; about 205 mg/mL; about 210

mg/mL; about 215 mg/mL; about 220 mg/mL; about 225 mg/mL; about 230 mg/mL;

about 235 mg/mL; about 240 mg/mL; about 245 mg/mL; or about 250 mg/mL of an

antibody or an antigen-binding fragment thereof, that binds specifically to human

15 PCSKo.

EXCIPIENTS and pH

The pharmaceutical formulations of the present invention comprise one or more
excipients. The term "excipient”, as used herein, means any non-therapeutic agent
added to the formulation to provide a desired consistency, viscosity or stabilizing effect.

20 In certain embodiments, the pharmaceutical formulation of the invention comprises
at least one organic cosolvent in a type and in an amount that stabilizes the human
PCSK9 antibody under conditions of rough handling or agitation, such as, e.g.,
vortexing. In some embodiments, what is meant by “stabilizes” is the prevention of the
formation of more than 3% aggregated antibody of the total amount of antibody (on a

25  molar basis) over the course of rough handling. In some embodiments, rough handling
is vortexing a solution containing the antibody and the organic cosolvent for about 60

minutes or about 120 minutes.
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-25C 8. Length of Primary Drying: 78 hours 20 9. Ranp rate (tine) for
heating to secondary drying: 0.2C/ mn (300 mnutes) 10. Shelf tenperature
of Secondapyoiyobeag: 35C 11. Length of Secondary Dryi ng: ®@Cmaisesi2/018574 Ranp
rate (tinme) for cooling:0.5C mn (20 mnutes) 13. Hold at:25C for 60

i nut es* kf th nit 15. St d 80%
"5 spnar RS R e P SRR G 5
B
cycles de %F’n é,h%%é% é’g"r}%%?ngw%ém@m&%ep FLNE TN N A
cycl es de
0. 3¢9 t t t f th
oconat i 1 dEDROLEI . GRvsoES ‘Eoégayaw@at 048 Pﬂ'ésq%ts[h ng'é%Plf’ %{E%'O s
unaffe ted0 hg 3%63,% ! m L ncugated for
2 nont Rs A°Y8E 8% BB H é ’QF ?HQPE’ 9\@5 K QP &27%%n pH,
appear ance,,or turbld y of e [eca 5 mAb roduct and no

T A A LR e R e o M LT ML
Slgphchggt t SOC? tLe | yo z %1 P dru prod ct was 1. 1%gﬁgres
degr aded a‘éﬁﬁE@&%%ﬁaw%‘é@ﬁi@%@%ﬁ%ﬂms} HEPes iR HBOP SRt o m ned by

10CEX- HPLC, ,No ti b d when the | hi | d
Ab- 316P %waa?elgﬁﬁé SRk RO RBhs ot 5C. Mo si gni f1cant | oes of
pot ency, gﬁternlne an_ anti - PCSK9 bipassay, was obs {veq for any
of the stres 74} SR SR B poR B KB AP e ke 3t
15Th ds,.t t hi d mAb- 316P d d t
dependdng G i wss?f&ufvéﬁmn()@éﬁs%gs bt on BBy SmecE araprics pr o thRD- 516p
d duc t f st le WF I 5.3
ot "Sol (oTBIiaBR s 6B PAAIHE" RIBRTReS 20T AIMRPSY 1AM BH 6. 0. 0. 10
(W' v) polysorq é ucr For,. SC a str tlon mAb- 316P
; il wpé@&%@?ﬁﬂ%ﬁ?éﬂ S FHSEA5R e 1 B URRY Deng 1n 2 7
nLUgOFLflon conéal ng g% g8 RE%géZ? 20 mM_hi sti di ne, g |n
(o vy pol y96ia 81 Bor OaRes 360 ¢ - ROV HinPriagpiegit”
withdrawal is 4.8 nmL for IV and 2.0 i njection; an _qvera e of 0.7

mL of recdh%PTQSG?%GV%PQ:N%FOW”E%ﬁP%li'tﬁ’eQWﬁ% taﬁ%“té’é’%aﬁboumo?%e
alternatlve uid nﬁp 316P i sofornulateg as a Uld fornulatlon mnthout
the 23°Pnt é)r%@n ﬁﬂﬁ’“&?@ﬂ /%?b?ly@p(?ﬁ’f’lai’e%? e A’Tﬂléoqtlotﬂ]l/ﬁ FhRBL B34 AUl at i ons
are at either 150 na g 0 or 175 / anti-PCSK9 mAb-316P, in
107 T 5 i S RIUNE TR | BoagEouR BT bopbtD: TS D0t ©19% 265801556 or
0.2% 0.03% sucrose at 5% - 0.75%or 10% 1.5% and, in the case of the
175 g/ mL q%’;"/mﬁbogy; 8[16%8.96?%I0ng Yeprabggt Q. 1&%5aWt 0 19%; about 0. 20% about

0.21%; about 0.22%; or about 0.23% polysorbate 20 or poloxamer 188.
The pharmaceutical formulations of the present invention may also comprise one or
20  more stabilizers in a type and in an amount that stabilizes the human PCSK9 antibody
under conditions of thermal stress. In some embodiments, what is meant by “stabilizes”
is maintaining greater than about 91% of the antibody in a native conformation when the
solution containing the antibody and the thermal stabilizer is kept at about 45°C for up to
about 28 days. In some embodiments, what is meant by “stabilizes” is wherein less than
25 about 6% of the antibody is aggregated when the solution containing the antibody and

the thermal stabilizer is kept at about 45°C for up to about 28 days. As used herein,
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Anti - PCSK9 mAb- 316P was found to be stable when sterile filtered. A
MIlipore MLLIPAK filtration unit was used in the nmanufacture of the
clinical woppiymse4swhile a 5filter of identical conposi PronsSaag/oussed in
research studies (MIlipore MLLEX DURAPORE). Conpared to storage in glass
vials, the stability, of mAb: 316P fornul ated drug substance (mAb-316P FDS)
Wie mot | o1 BRVEL EIANY §emPRERAN WA PrPBI SiEb SRR TGOS BPINEE | ube,
a pol ystyrene tube, a_.pol rbonate tube, or in a glass vial containing a
st ai nl ess “%?8%?0’651“?"06@%%/’&@0 Yable 8). 10 EXAMPLE 7: LI QU D FORMULATI ON I N

the goal of TEFOFEMRRCAm R 5 SSBR RO TG f SERATA" PSR Sr P R b 316P
that could be used in pre-filled syringes FS) for SC delivery. Results
from the diverusfeniepRaSsat meneivisany FroRaHen Rpsr 1Bs ARPUE Y
O o T PR G S B A o R B T ™
R e e N A R e

Vi scosi ty OB GrmiohBI RS R bPaUL I A0An ot AGYohARSAAE oy
ro- 1111 ocoayt P SLStrobayof araah phri o cheNRIE AT 5 B9 5GoMMG 175

he amounttBrCafye a9 oferotaibea i BSen el puchle sl oghios” ' "
A N e e R T B
Stabl e f oriageripan bt s ke mtid SRBP uop el 8% ottt pruG *

SUBSTANCE WO 2013/ 016648PCT/ US20 048574, _Stability stydie re perforned
o det or mHETHI AT BCT A SR Ve i ! rRistRre oSN o 7S b
mAb- 316P fornul ations. Turbidi tly and RP-HPLC assays were used to %/ssess t he
physi cal <¥aBPI& fiF RARARUNERHO ONng &f thePapiant INyeRtioNJBRY FRIEPTSE Yhre
recovery of soluble fornms of the anti-PCSKO mAb-316P in sol ution. Loss of
protei n 5cb8Yedd e Qdir’ot B7%ci QA& 7 vil &0k Sretil B7:d& o -7 % aded%;
adsorption. The presence of particulates in solution can be detected by

vi suallsi nsiée i1 Yar1 28y = d@%;cla% ddii%:\or aomyt Héas Bridhengas casugdsIqnl
(turbidity nmeasurenents). In this latter assay, an increase in OD indicates
an i ncreage.gi,sutosb] tcihialosd we ntaonttdie f or mati on of particul ates. The presence
of particul ates as determ ned by OD neasurenents indicates that the sanple
has fail ed 10bephamacautcasfoabulbtions. of Rexpreeent imfentisbmadg @Roicompeagar ed by
RP-HPLC. In the RP- HPLC assay, the ant-PCSK9 nmAb- 316P anti body is eluted
from t he riexNfer sebybleasysteol winth serves ® mghimpe atableTireandivdets stabiionthef each
test sanple is determned fromthe area of the eluted mAb-316P anti body
peak conpdmuethntRC3Ke ahiidmdzt irosonceiembodjmeetsavbat isisiaagt byAlstdllizPs’ss andar ds of
defined protein | oads. 15Chem cal stability refers to the integrity of the
chem @él stheneih lgss tiodn 4.68 a0150 BCEKOthanBitodyb % ofthe AhtiRR)dyiisaggregatpd e. Most
chem cal instability can be attributed to the formati on of covalently

nodi fied fiaididh@bolutieh §drRdieing thd entBod ¥ ava@ireiuffadigkepedteboutd e Ve to
products, or charge variants) and non-covalently nodified fornms of the

protein (&pdut POPEOVREEME cABBEREERS Wnat iEeSank BY “sthbfze@NisYwHERSR Rdat i on
products of mAb-316P 20t hat have been detected are species that differ in

ei ther noliggubar. YehahHeL theMas9e- 059 ohingRelibéds h%}%gatﬁﬁlvﬁw%'tﬁé wei ght
degradati on products can be separated from native -316P by SE-HPLC. The

b
per cent ag - Lyve. = I 28 Wela i 6o Met hod
is determ n%‘oﬁé%%@'@ﬁ?%A@@dp%gbgﬁeegu%e 'Stelﬁ%lt %géq%yégﬁcgﬁﬁpgq{%gwttg?al area
of all,.mAb:- 316P anti body .peaks. K 25Char variant f.or of - P are
Fesol 2 1R Moo BERS i Atls e SlabiRts W BRelialbe 83y “heaks
that elute fromthe CEX-HPLC colum with retention tjmes earljer than that
of the mai%hBaR! §PE 9% & ety ONEEANELPHAR 4" its Rive SopRBRANIONASAES TIIE 1 om
the CEX-H PLC colum with retention tines |later than that of the main peak
WO 2013/ 016HsreEiugspeipyuaiegrhwvaen Hisejokdion gaaipiinadhR entibopangddhe ent age
of degraded mAb-316P in the cation exchange chromatographic nethod is
determ ned by the change in the relative percentage of the main, acidic,
and basic peak areas conpared to the total area of all mAb-316P peaks.
5Eval uati on of mAb-316P under accel erated conditions was perforned by
subj ecting the antibody to a variety ofyostress tests. These tests represent
the extrene handling conditions that the fornul ated drug substance nay be
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stress stability at high tenperatures. EXAMPLE 9: STORAGE STABILITY STUD ES
OF FORMULATED DRUG SUBSTANCE (FDS) 150 ng/ nmL mAb- 316P forrmul ated drug

subst ancewOBEDBS/016648 nL in 5 nmL 15pol ycarbonate vi al ; 15@CwFg/Sed12/wes7816P
anti body, 10 mM histidine (pH 6.0), 0.2% pol ysorbate 20, and 10% sucrose)
was found tug be phg{i cal I%%o%nd chem cal |y stable when stored at -20C for 12
mont hs.  NPWRGRikePtahReovgEs Cder wanie-aberr? SoBstAMAeMBPRIMABISsYVRHii$ | cant
chemi cal degradati on was detected by size exclusion or ion exchange

chr omat ogra@ay by (3tabkilizes” ishierein o st Heo rOch OF atlepstifo316P.5%msf e t he
"native" 20structure as determ ned by size exclusion, and greater than 56%
of the recuiibedds inpits nive RopfeeMafont ascdeteraiine dhagizreexaiysicmninrorastodepby mi ned
by cation exchange. The results are sunmarized in Table 9. 175 ng/ L
mAb- 316P furamthaseldtich cantainibg thenadiboEPsHd hetmffat isikapBatrabopicd A/€dehgntat e
vial; 175 ng/ mL mAb- 316P anti body, 10 nM histidine (pHs 6.0), 0.01%

25pol ysor bdivet 2Ddays%Byl'catnsee or avativés Qonidvinzatignnwhaed) is weesant sunel abtibode
physically and chenmically stable when stored at -20C for 3 nonths. No

si gni fi carftaclios thabls nufbg@tGRethas dedrsdgd ethimisdyenerally gafefrinadby ehassaal
degradati on was detected by size exclusion WD 2013/016648PCT/ US2012/ 048574
or ion excdhangeastuhesthataghaine of Gneanttiody katity 964 @b atdiee e>etsiosr ed mAb- 316P
was of the "native" structure as determ ned by size exclusion, and greater
t han 56% ahrdrhatograpbiceassal. mite- rBbedonegated andeor-degraderhantipedy eluieardt'a as
determ ned by cation exchange. The results are sunmarized in Table 10. 5
EXAMPLE 1GracBarRESSe GRS tol tiey n SiMeRinESo i arORNdnATH tHaRUGNSUBBTANCE St 1 ess
stability studies were performed on the 150 ng/ nL mAb- 316P formul ated drug
subst dfce AdeDR)at¢darBbony eluted. & arftachdn HEOINdgAtes andde @e6fer thbd thevhétivet | di ne
(pH 6.0), 0.2% pol ysorbate 20, 10% sucrose) and the 175 ng/ nL mAb- 316P

f or mul at ecantibody. SR adetcantipOdybelntes-at 4 fractidn thbt ihdi6atey/ardizendés Ba6Me 10 niv

hi stidine (pH 6.0), 100.01% pol ysorbate 20, 5% sucrose, 50 nM argi ni ne).

Hi gh t enperadiveiaeti®dydi es were conducted in a 2 nL capacity Type 1
borosilicate gl ass, FLUROTECO coated 4432/ 50 butyl rubber stopper; the
remai ni ng st Udéadse @abedipenfsowheds imeaat by Btabpieby'danwboreit &t lvasal3s%he.5%50
ng/ mL and the 175 ng/nL anti-PCSKO mAb- 316P fornul ated drug substance were

found to hg aplawsi 28k LY. 50 df gleetnitieady i¥ iskaRbm oMIRSe fogh bake@rtentbexed) 15f or
two hours. The solution remained visibly clear, no | oss of protein

occur red, cafen BRNIRLE eltoiatodPh Y wIRaE 881uBEn %?ﬁéiﬂiﬂ%\t’r?éérﬂmbéyﬂﬁd@]ef or med
(Tables 11 & 12). -316P was al so observed to be both physically and

chem cal | yo 3tARIKgpIIeB oG EGb e oBLESY d&4C I8 8ok ehibBBifldhes, What BOC and

thawing to roomtenperature. Follow ng the ‘eight freeze/thaw cycles, the
tei Con. : il y ] ) Coi
Dr ot oL, SSh 90 SIS LRy cBLeRr SRS, PR koL Bl RS
duct , : ' f . ' ,
R T R L T o e L e
f | ated d bst . hysi cal | tabl e i t 37C
450 Tor - 2viiay e SUBRTERE B CelPatberd keBgeFisRer Bl SEd it Tabl es
v TR PSR el uren ek L PR Gk OBl o
S omep st e haies ke S BB i oRle ST PP A By ves

2013/ 016648PCT/ US2012/ 048574 ch i h hysi .G hem | stabili
o b0 o TRnked By T g e e T i T S B Enpss FAINE PRl Bf o i

25C for 28 days., EXAMPLE . STORA STABI LI TY OF DRUG, P DP) The 150
ng/ mL. mAb- 31%9 8?%(5‘%8?6%3%”8@%‘?@% i prfée?ﬁ!h‘%*ﬁgg?'? WMQ?V%ﬁlpg.?f,(“'o 1 01%
0 o | .
-?—Egl ysor baa %ugf?.Q tol(a)b/g)u %C4r Ol-soer’exglrrr11f91Ie,1 %fg%uqé'tio%gto%‘ thg%srgsgenm?/er?t?'ogpmgynt | body.
25  have a pH of about 5.5; about 5.6; about 5.7; about 5.8; about 5.9; about 6.0; about 6.1;
about 6.2; about 6.3; about 6.4; or about 6.5. In some embodiments, the pH is 6.0 =

0.4;6.0 = 0.3; 6.0 £0.2; 6.0+ 0.1; about 6.0; or 6.0.
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175 mg/ mL mAb- 316P drug product consists of 10 mM histidine, pH 6.0, 0.01%
pol ysorbate 20, 5% sucrose, 50 nM arginine, and 175 ng/nL anti - PCSK9

mAb- 316P wotni3odye48 Ther e was no change in the physical aou/ush@ziosssz4
stability of either the 150 ng/nL or the 175 ny/nL mAb- 316P drug product

(DP) when stpred at 5C for, 6 nths 10in th re-filled syringe (PES. OVPI
177 Tong 1 a0sSceys PRBRUR R, PG Ear R R AR PR 2 |SAS PR BT er
needl e shield cl.osed wt FLURQOT. coat 4023/ 50 ruhbber plunger) (Table
15%ana Tanies 2SR RRNgh At chF LSy rda PoT SIUPgOC PEMS S 3o/ ALt S8 pr ot et
was observe nd n hange in pH occu d ter these stresses, In

nadi c1on ihainee PR e kel kO G5 eBiEemid SRR Ec es o
charge variants 15were detected by SE and respecti vely, EXAMPLE 12:
STRESS STAMTE Se S te IR | ppaR e P S REs hielindis rroeregt o) i
mAb- 316P dru%%Prqduc{ and 175 ng/m_ mAb- 316P d%%%hgroduct wer e exan ned by
i ncubati ngdOPRYTRIRD P P M =Ny45 MELE T M52 28 MM MER O MR MY drlug
product was physically stable when incubated at 45C for 2028 days or

i ncubat ed M émﬁo%-o%m%t@t%mwam%gn'\ﬂ@ 8M 4)1.2 mhktosy M oi-Grraiia P e
visibly clear, no |loss of protein was observed, and no change in pH
occurred aft.ep mitsd! stM edEsnMMHIOBWE =, 1.2 giM.egabest @WndMc Hacgdaivar i ants were
detected when the protein was incubated at 45C and 25C. This stress test

i ndi cat es dnftesimerite, thé euffieisystdegrortaises hispdindaays mivok 103 miyl, at @@Half 6.0 t he
150 ng/ nL drug product, the mAb-316P 25aggregate increased 1.9% and acidic
speci es incggased 19. 1% after incubation at 45C for 28 days. A reduced

| evel of chem cal degradation was detected when the protein WD

2013/ Qp6648PEH4 LISt MBPibAmUaBors s WhahRde Atindafion Fﬁlégra%o%%pﬁsé)oﬁe%)r

increase in the relative anount of aggregate and an 10.3% i ncrease in

aci di ¢ spafseexdblefls thal@RN® Riintalitd RALESIViSEosAP 6r toPbwEMBe Yibodi®/ofL drug

product, the mAb-316P aggregate increased 1.8% and aci di c species increased

17. 0% af t gprmhulstidndicbRBintHg £Hith coh cc?® afidty §F anf-Peskis sstidogy alugubstanps cal

5degradati on was detected when the protein was incubated at 25C. There was

0. 7% i ncr qage deRerPEaGBIGy/ANEF #tiBody0 IMssBAEMbbMinRAtsdire foRRAARH after 6
nont hs of incubation at 25C. For both the 150 and 175 ng/ nL drug products,

there was Qghpris@hlginfith AARAML bi¥iSiOR 8 hMthintte AEcdBPoBhBgabter 1 nonth
of incubation at 25C. EXAWMPLE 13: FILL VOLUMES 10The injectable volunme from

a pre-iii | 1156 Ftonn fosk i) 26 0BlcPbeN@sd an 8/ - o REEHIEE lorfédddna pluct i1s 1.0
m.. The injectable volume froma PFS containing 175 ng/ nL REGN/727 drug
product i o v, LSl i i : dead
vol ume i ns1t' e&'ﬁ?%n'é‘g& {T{sé ﬁﬁg‘?‘?ﬁ?@?&ﬂ%&%@%t'? Fc?) Cghgﬁgﬁ%&ﬁglﬁzﬁ/gﬁéﬁf&n?

STABI LI TY Ok - 3160, | g%gAgE I 5 i = K! -316P was found
to be stabﬁgfeﬁclc\‘}\%gﬁ) é?‘gﬁlr{\kehg}i te e%Igaﬁﬁt@I'%ﬁgbhﬁﬁ@%%Pirkgé??@rati on unit
was used f [ ' [ ) f r. f. linical

suppl 1 os. COSERER e BhafeERuRaf by SR bR BB 2edheg 10
ng/ mL mAb- 316P fornmul ated dr ubst ance was, not significaptly affected
When st or diETPol For g prans PieToreE: 308 Eal Blron Baby T8 s sS40 Bihac o
tube,ggr in a glass vial 20containing_a stainless steel gasket (Table 15
and Tall e 2163-° Mt 4fbulhe d&YY 4480 M = ig" Ml Pded WiaM HE P2t ¥ drug
subst ance was incubated at 40C for 14 days, no significant difference in

t he anountMMf= bl B1&P- derY 9080 MW “wWa® "MMbser ved bet ween the control, gl ass
vial and exposure to the plastic containers and stainless steel. EXAMPLE
15: CHARACTERI ZATI ON OF ANT- PCSK9 ANTI BODY MAB- 316P WO

2013/ 0166 48P ILARY FORMUEFHONS At | east two | ots of mAb-316P (Lot 1 and
Lot 2) were analyzed by size exclusion chromatography and nulti-angle | aser

l'i ght scatt erddagrdingieoMBlak St ofthedtedant InvahtidietHRshathade Bt M ¢S nRMtBRtd mat e
of the nolar nmass of a protein or glycoprotein. Lots 1 and 2 had respective

mol ar massepwalischsity, gemétdilmlsRidghily Sl ilo@fdSiofada®Bp, #hich $i6s: ((RNYi ng
from154.4 to i854. §, E%a (averggedgof 3z/;lbout Clng kODa) ?or thg r?gﬁt% speéI?es

peak elsut efh it dypaiBbddifially Bihds BRMUMALBESKE PE §S RINesh ey ot 96. 7 -
99.2% of the total protein peak area and corresponds to intact mAb-316P
nmonomer (i . Wen us i 'ﬁq;m 316R was d capillary
i soel ectricgﬁ?%néhag?ﬁgyﬂlwglﬁyl'fg%d@@en?ﬁiq?g t eT 1%?%%J?p?ﬁd§gi_n%5for t he
maj or constituent isoforns. The pl and average peak area (% total peak
area) of mAb-316P sanples determ ned by cl EF are summari zed in Table 17.
Each | ot exhibited a nain species (peak 5 with a calculated pl of
approximately 8.5, which was present at 66.4% and 68.0%for lots 1 and 2,
respectively. The dom nant species (pealg.5) nost likely represents intact
fully glycosylated antibody | acking the C



15termnal lysine (i.e., "main charge fornm' as used herein). Mass
spectronetric (MS) analysis of the reduced mAb-316P tryptic maps from Lot 1
and Lot 2wpesu/miedsi n the confirmati on of a single glycesylistionissird e,
Asn298, within the Fc domain in both lots. The major covalently |inked
glycan fornms this glycosylation site ummari zed in Table_18. Overall,
both | ots WM& H'é?%r')ré‘pﬁ@d”’ £8-25 8RY B s ”g ?f%"xsyﬁfem higt %rﬁﬁ'fjéﬁﬁ%ﬁ'?e@tl ycans,

with majority of them fucosyl ated at Asn298 However, the relative anount

of fucosylffetngatabast Bid $I0 £ &) (iDeniugirnvhigh $atysp interzalia %@@P@%ah n Lot 2 was
slightly higher relative to the anmount of this glycoformin Lot 1.

Conver sel ystaltlizer;(iv) an prganigrasgalventowhith origdtathedtiticysal iewyy If theGtibadd
fucosyl at ed nonogal act osyl (Gl) containing sugar chain fornms in Lot 2 were
reduced c@Enddririsalboftaneamiad acidyehighsemnes taokeepshe Higsesity mrpnagedde forst r uct ur es
in Lot 1. Analysis of the LC M results of the two drug substance sanpl es
(peak 26) irjeetioniigarponyenient yolgmedpusubcytnepusrdnipistiatiinm pepti de | acki ng

gl ycan occupancy at Asn298 on Lot 1 and Lot 2, respectively. WO

2013/ 016648P@WQ@BQ1<2¢>rmm8r5quimenth}ﬁ:m@rrp?acfftltip@ls‘oI@@Lﬂ@tioatcz@mpbiyewﬁll@: after

rel ease of oligosaccharides fromeach of the two mAb-316P |ots were

anal yzed. NumasdefR1ehiibertibgirsperifieails binsisity Aunge f CAKIgusarvpaeorarsorer e
separated into two main groups: non-fucosyl ated bi-antennary speci es and

f ucosyl at eibpiitutgdti €hMardp typreleeavy chyintvariable sediomardip sybalivted |GEvéd! H®e non-
5fucosyl ated), the oligosaccharides were further separated into

di gal act odight ¢h@h) yariableogaion ce.gs WAX-EOF) ahadoagrattraterotyh S0G0).5fag/ms..to

A i gosaccharide structure assignnments were obtained via MALDI - TOF nass
spect ridonetabput 178 £086.26 inayimof (iiaobffgresyktenncdnhy@isingthistilinemrahiey waffersr eveal ed
that the fucosylation |evel of the two mAb- 316P | ots was generally high,

wi th 80. 0%frbsleRbatHolitinds )l 20 BOfi) @0s@EY:qH) BMohGdriic detbRRAL sdeh segpect i vel y.
Al though the total percent fucosylation of the two lots was simlar, there

wer e quantgoiyabioa®:; @hll oBtieHane gv)iah atr@ﬁ,nggla@tl ve abundance of each of the
glycan fornms present in the two | ots (Table 19). For Lot 1, peak area

percentages Atcoiding ¥ odedodirBelt, lrﬂe%é)rmﬁ@éﬁucg%ﬂmétm%oh{bhséém g0 Gl, and

& fucosylated gl ycan structures, respectively. In 15contrast, peak area

per cent agEI'ﬁJnfé?\rIgG@tangbd@rtﬁatds%e&%alI§%1r§i%to ab&ard PEBKIS ahd WRRhE@ompfiles nd &
fucosyl ated gl ycof orm structures, respectively, indicating differences in

the exgentHobRYF SELABDWN @I 90 HeBI eSS A N3, | At DR3 BF ghaenNogeas! ycan
(man5 gl ycan) peak (peak 2) was detected at a relative abundance of 1.8 -

2. 9% r el atjiosR1 6f $H1Q 1D NERb, ADCDR2 Of SEAIBINGHaARY QrPE@DR%d)f iSECD@S hotet s
(Table 19). A total of nine unidentified 20peaks wi th peak area percentages

rangi ng frQm@nedfitafod oP¥95¥R ﬁnlajz%)ZSjﬁIIbﬁﬁL & H.él.dmtelhb%ﬁ LXGMMEFhiBY this

nmet hod and represent 3% of t e total glycan peak areas detected in each

ot Anal v, Of it 694 H01iRLEOTIOSOALR 26,760 AR Rl Soaf] 8Ptk (11w

peaks and the pe rea per ages of alf pea
ot (Tanl g0 oty i BE 1 EL Bt Tv AR ﬁ%ﬂﬁ”amﬁwwaémgﬁa'styihﬁ My A
3% Aci dPc. 9% BALTETRB 1 AECBEPPOREND 1 E B o EA GOt Sargeat (B8
human IgG1 antibody that specifically binds to human PCSK9, and which comprises an
HCDR1 of SEQ ID NO:2, an HCDR2 of SEQ ID NO:3, an HCDR3 of SEQ ID NO:4, an
LCDR1 of SEQ ID NO:6, an LCDR2 of SEQ ID NO:7, and an LCDR3 of SEQ ID NO:8,
at a concentration of about 150 mg/ml = 22.5 mg/mL; (ii) histidine at 10 mM = 1.5 mM,

25  which buffers at pH 6.0 = 0.3; (iii) sucrose at 10% w/v = 1.5% w/v; and (iv) polysorbate

20 at 0.2% w/v = 0.03% w/v or 0.01% w/v = 0.0015% wi/v.
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pH 8.0, Tris 0.00 1.7 88.9 0.8 15.2 82.4 2.4 W
2013/ 016648PCT/ US2012/ 048574 Table 1:Effect of buffer and pH on mAb- 316P
stabi lityweatoBaided48r 28 days pH Buffer Turbidity 1 Tot @CT(Usgé1210¥8598 Nat i ve

% Aggr .

10

15

20

25

% Main % Acidic % Basic pH 8.0, Phosphate 0.01 2.0 89.4 1.3 NA NA
NA pH 7.5,

PR

Qiﬁé ?o gheoé'm%c')(?lm%%f, Zheophgarmaceutical formulation comprises: (i) a
human IgG1 antibody that specifically binds to human PCSK9, and which comprises an
HCDR1 of SEQ ID NO:2, an HCDR2 of SEQ ID NO:3, an HCDR3 of SEQ ID NO:4, an
LCDR1 of SEQ ID NO:6, an LCDR2 of SEQ ID NO:7, and an LCDR3 of SEQ ID NO:8,
at a concentration of about 100 mg/mL + 15 mg/mL; (ii) histidine at about 20 mM = 3
mM, which buffers at pH 6.0 = 0.3; (iii) sucrose at 12% w/v = 1.8% w/v; and (iv)
polysorbate 20 at 0.2% w/v = 0.03% w/v or 0.01% w/v = 0.0015% w/v.

According to one embodiment, the pharmaceutical formulation comprises: (i) a
human IgG1 antibody that specifically binds to human PCSK9, and which comprises an
HCDR1 of SEQ ID NO:2, an HCDR2 of SEQ ID NO:3, an HCDR3 of SEQ ID NO:4, an
LCDR1 of SEQ ID NO:6, an LCDR2 of SEQ ID NO:7, and an LCDR3 of SEQ ID NO:8,
at a concentration of about 50 mg/mL + 7.5 mg/mL; (ii) histidine at 10 mM = 1.5 mM,
which buffers at pH 6.0 = 0.3; (iii) sucrose at 6% w/v + 0.9% w/v; and (iv) polysorbate 20
at 0.1% w/v = 0.015% w/v or 0.01% w/v = 0.0015% w/v.

According to one embodiment, the pharmaceutical formulation comprises: (i) a
human IgG1 antibody that specifically binds to human PCSK9, and which comprises a
heavy chain variable domain of SEQ ID NO:1, and a light chain variable domain of SEQ
ID NO:5, at a concentration of 175 mg/ml + 26.25 mg/mL; (ii) histidine at 10 mM + 1.5
mM, which buffers at pH 6.0 + 0.3; (iii) sucrose at 5% w/v = 0.75% w/v; (iv) polysorbate
20 at 0.01% w/v = 0.0015% w/v; and (v) L-arginine hydrochloride at 50 mM = 7.5 mM.

According to one embodiment, the pharmaceutical formulation comprises: (i) a
human IgG1 antibody that specifically binds to human PCSK9, and which comprises a
heavy chain variable domain of SEQ ID NO:1, and a light chain variable domain of SEQ
ID NO:5, at a concentration of about 150 mg/ml = 22.5 mg/mL; (ii) histidine at 10 mM =

1.5 mM, which buffers at pH 6.0 = 0.3; (iii) sucrose at 10% w/v = 1.5% w/v; and (iv)

polysorbate 20 at 0.2% w/v = 0.03% w/v or 0.01% w/v + 0.0015% w/v.
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NA NA NA pH 7.0, Phosphate 0.01 2.1 92.4 0.7 16.7 78.8 4.5 pH 6.5,
Phosphate 0.00 2.0 93.2 0.6 25.0 68.3 6.6 pH 6.0, Phosphate 0.00 1.8 93.9
0.3 29. 8 ¥0.281331664pH 6. 0, Histidine 0.00 1.9 94.5 PCT/US2012/048574

According to one embodiment, the pharmaceutical formulation comprises: (i) a
human IgG1 antibody that specifically binds to human PCSK9, and which comprises a
heavy chain variable domain of SEQ ID NO:1, and a light chain variable domain of SEQ
ID NO:5, at a concentration of about 100 mg/mL = 15 mg/mL; (ii) histidine at about 20
5 mM = 3 mM, which buffers at pH 6.0 = 0.3; (iii) sucrose at 12% w/v + 1.8% wl/v; and (iv)
polysorbate 20 at 0.2% w/v = 0.03% w/v or 0.01% w/v = 0.0015% w/v.
According to one embodiment, the pharmaceutical formulation comprises: (i) a
human IgG1 antibody that specifically binds to human PCSK9, and which comprises a
heavy chain variable domain of SEQ ID NO:1, and a light chain variable domain of SEQ
10  ID NO:5, at a concentration of about 50 mg/mL = 7.5 mg/mL; (ii) histidine at 10 mM =
1.5 mM, which buffers at pH 6.0 = 0.3; (iii) sucrose at 6% w/v = 0.9% w/v; and (iv)
polysorbate 20 at 0.1% w/v = 0.015% w/v or 0.01% w/v = 0.0015% wl/v.
Additional non-limiting examples of pharmaceutical formulations encompassed by
the present invention are set forth elsewhere herein, including the working Examples

15 presented below.

STABILITY AND VISCOSITY OF THE PHARMACEUTICAL FORMULATIONS

The pharmaceutical formulations of the present invention typically exhibit high
levels of stability. The term "stable”, as used herein in reference to the pharmaceutical
formulations, means that the antibodies within the pharmaceutical formulations retain an

20  acceptable degree of chemical structure or biological function after storage under
defined conditions. A formulation may be stable even though the antibody contained
therein does not maintain 100% of its chemical structure or biological function after
storage for a defined amount of time. Under certain circumstances, maintenance of
about 90%, about 95%, about 96%, about 97%, about 98% or about 99% of an

25 antibody's structure or function after storage for a defined amount of time may be

regarded as "stable”.
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0.0 36.9 54.0 9.1 pH 6.0, Succinate 0.00 1. 3.1 0.4 31.9 59.8 8.3 pH 6.0,
t

9 93.1
Citrate 0.00 1.9 95.1 0.4 32.1 58.1 9.9 pH 5.5, Ctrate 0.00 2.1 94.6 0.4
28.0 62. OWO.20130H6@85, Acetate 0.00 2.0 92.4 0.2 34.5 PCT/US2012/048574

Stability can be measured, inter alia, by determining the percentage of native
antibody that remains in the formulation after storage for a defined amount of time at a
defined temperature. The percentage of native antibody can be determined by, inter
alia, size exclusion chromatography (e.g., size exclusion high performance liquid
5  chromatography [SE-HPLC]), such that native means non-aggregated and non-

degraded. An "acceptable degree of stability”, as that phrase is used herein, means
that at least 90% of the native form of the antibody can be detected in the formulation
after storage for a defined amount of time at a given temperature. In certain
embodiments, at least about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or

10  100% of the native form of the antibody can be detected in the formulation after storage
for a defined amount of time at a defined temperature. The defined amount of time after
which stability is measured can be at least 14 days, at least 28 days, at least 1 month,
at least 2 months, at least 3 months, at least 4 months, at least 5 months, at least 6
months, at least 7 months, at least 8 months, at least 9 months, at least 10 months, at

15 least 11 months, at least 12 months, at least 18 months, at least 24 months, or more.
The defined temperature at which the pharmaceutical formulation may be stored when
assessing stability can be any temperature from about -80°C to about 45°C, e.qg.,
storage at about -80°C, about -30°C, about -20°C, about 0°C, about 4°-8°C, about 5°C,
about 25°C, about 35°C, about 37°C, or about 45°C. For example, a pharmaceutical

20  formulation may be deemed stable if after 6 months of storage at 5°C, greater than
about 95%, 96%, 97% or 98% of native antibody is detected by SE-HPLC. A
pharmaceutical formulation may also be deemed stable if after 6 months of storage at
25°C, greater than about 94%, 95%, 96%, 97% or 98% of native antibody is detected by
SE-HPLC. A pharmaceutical formulation may also be deemed stable if after 28 days of

25  storage at 45°C, greater than about 91%, 92%, 93%, 94%, 95%, 96%, 97% or 98% of
native antibody is detected by SE-HPLC. A pharmaceutical formulation may also be
deemed stable if after three months of storage at -20°C, greater than about 96%, 97%,

or 98% of native antibody is detected by SE-HPLC. A pharmaceutical formulation may

-28-



56.9 8.5 pH 5.0, Acetate 0.00 1.8 93.0 0.2 31.1 57.5 11.4 iTurbidity =
change in OD at 405 nmrelative to starting material. 2Average val ues of
t he non-iwoubwvaaessat erial for all 12 fornul ati ons Tabl @C2/USkéeos8sed pH on
10 nmg/ nL mAb-316P, 10 mM Histidine at 45C for 28 Days pH Buffer Turbidityl

Ll T e DB P MRS S D S 2 Rl P02t on 2
96%, 97% or 98% of native antibody is detected by SE-HPLC. A pharmaceutical
formulation may also be deemed stable if after three months of storage at -80°C, greater
than about 96%, 97% or 98% of native antibody is detected by SE-HPLC.

5 Stability can be measured, inter alia, by determining the percentage of antibody that
forms in an aggregate within the formulation after storage for a defined amount of time
at a defined temperature, wherein stability is inversely proportional to the percent
aggregate that is formed. The percentage of aggregated antibody can be determined
by, inter alia, size exclusion chromatography (e.g., size exclusion high performance

10  liquid chromatography [SE-HPLC]). An "acceptable degree of stability”, as that phrase
is used herein, means that at most 6% of the antibody is in an aggregated form detected
in the formulation after storage for a defined amount of time at a given temperature. In
certain embodiments an acceptable degree of stability means that at most about 6%,
5%, 4%, 3%, 2%, 1%, 0.5%, or 0.1% of the antibody can be detected in an aggregate in

15 the formulation after storage for a defined amount of time at a given temperature. The
defined amount of time after which stability is measured can be at least 2 weeks, at
least 28 days, at least 1 month, at least 2 months, at least 3 months, at least 4 months,
at least 5 months, at least 6 months, at least 7 months, at least 8 months, at least 9
months, at least 10 months, at least 11 months, at least 12 months, at least 18 months,

20  atleast 24 months, or more. The temperature at which the pharmaceutical formulation
may be stored when assessing stability can be any temperature from about -80°C to
about 45°C, e.g., storage at about -80°C, about -30°C, about -20°C, about 0°C, about
4°-8°C, about 5°C, about 25°C, about 35°C, about 37°C or about 45°C. For example, a
pharmaceutical formulation may be deemed stable if after six months of storage at 5°C,

25  less than about 3%, 2%, 1%, 0.5%, or 0.1% of the antibody is detected in an
aggregated form. A pharmaceutical formulation may also be deemed stable if after six
months of storage at 25°C, less than about 4%, 3%, 2%, 1%, 0.5%, or 0.1% of the

antibody is detected in an aggregated form. A pharmaceutical formulation may also be
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52.2 13.1 pH 6.0 0.01 9.7 94.7 0.9 37.5 51.8 10.6 pH 6.5 0.01 10.1 93.4 1.8
35.7 55.2 9.1 iTurbidity = change in OD at 405 nmrelstive to starting

mat eri al . woAVEBYEG&SVal ues of the non-incubated material PCOrUSa012/083574

formul ations Table 3:Effect of Cosolvents on 25 nmg/nl mAb- 316P Vortexed for

ai n 9 AciREESERIS £oRG YETDeH At $35%5. 6 sd%"%’ Bk ol e, 445 58,1097 € 0
2%, 1%, 0.5%, or 0.1% of the antibody is detected in an aggregated form. A
pharmaceutical formulation may also be deemed stable if after three months of storage
at -20°C, -30°C, or -80°C less than about 3%, 2%, 1%, 0.5%, or 0.1% of the antibody is

5  detected in an aggregated form.

Stability can be measured, inter alia, by determining the percentage of antibody that
migrates in a more acidic fraction during ion exchange (“acidic form”) than in the main
fraction of antibody (“main charge form”), wherein stability is inversely proportional to
the fraction of antibody in the acidic form. While not wishing to be bound by theory,

10  deamidation of the antibody may cause the antibody to become more negatively
charged and thus more acidic relative to the non-deamidated antibody (see, e.g.,
Robinson, N., Protein Deamidation, PNAS, April 16, 2002, 99(8):5283-5288). The
percentage of “acidified” antibody can be determined by, inter alia, ion exchange
chromatography (e.g., cation exchange high performance liquid chromatography [CEX-

15 HPLC]). An "acceptable degree of stability”, as that phrase is used herein, means that
at most 49% of the antibody is in a more acidic form detected in the formulation after
storage for a defined amount of time at a defined temperature. In certain embodiments
an acceptable degree of stability means that at most about 49%, 45%, 40%, 35%, 30%,
25%, 20%, 15%, 10%, 5%, 4%, 3%, 2%, 1%, 0.5%, or 0.1% of the antibody can be

20  detected in an acidic form in the formulation after storage for a defined amount of time
at a given temperature. The defined amount of time after which stability is measured
can be at least 2 weeks, at least 28 days, at least 1 month, at least 2 months, at least 3
months, at least 4 months, at least 5 months, at least 6 months, at least 7 months, at
least 8 months, at least 9 months, at least 10 months, at least 11 months, at least 12

25 months, at least 18 months, at least 24 months, or more. The temperature at which the
pharmaceutical formulation may be stored when assessing stability can be any
temperature from about -80°C to about 45°C, e.qg., storage at about -80°C, about -30°C,

about -20°C, about 0°C, about 4°-8°C, about 5°C, about 25°C, or about 45°C. For
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39.2 10.3 No Cosolvent 0.10 25.6 97.3 0.5 51.1 39.0 9.9 0. 2% Pol ysorbate 20
0.01 24.7 97.2 0.5 51.1 38.9 10.1 0.2% Pol ysorbate 80 0.01 24.7 97.3 0.5
50.9 38. w00 3/0608%0 Pl uroni c F68 0.01 25.2 96.9 0.5 50. PC3AIS201204574

example, a pharmaceutical formulation may be deemed stable if after three months of
storage at -80°C, -30°C, or -20°C less than about 30%, 29%, 28%, 27%, 26%, 25%,
24%, 23%, 22%, 21%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%,
8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5% or 0.1% of the antibody is in a more acidic
5 form. A pharmaceutical formulation may also be deemed stable if after six months of
storage at 5°C, less than about 32%, 31%, 30%, 29%, 28%, 27%, 26%, 25%, 24%,
23%, 22%, 21%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%,
6%, 5%, 4%, 3%, 2%, 1%, 0.5% or 0.1% of the antibody is in a more acidic form. A
pharmaceutical formulation may also be deemed stable if after six months of storage at
10 25°C, less than about 43%, 42%, 41%, 40%, 39%, 38%, 37%, 36%, 35%, 34%, 33%,
32%, 31%, 30%, 29%, 28%, 27%, 26%, 25%, 24%, 23%, 22%, 21%, 20%, 19%, 18%,
17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%
or 0.1% of the antibody is in a more acidic form. A pharmaceutical formulation may also
be deemed stable if after 28 days of storage at 45°C, less than about 49%, 48%, 47%,
15  46%, 45%, 44%, 43%, 42%, 41%, 40%, 39%, 38%, 37%, 36%, 35%, 34%, 33%, 32%,
31%, 30%, 29%, 28%, 27%, 26%, 25%, 24%, 23%, 22%, 21%, 20%, 19%, 18%, 17%,
16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5% or
0.1% of the antibody can be detected in a more acidic form.
Other methods may be used to assess the stability of the formulations of the present
20 invention such as, e.g., differential scanning calorimetry (DSC) to determine thermal
stability, controlled agitation to determine mechanical stability, and absorbance at about
350 nm or about 405 nm to determine solution turbidities. For example, a formulation of
the present invention may be considered stable if, after 6 or more months of storage at
about 5°C to about 25°C, the change in ODyg5 of the formulation is less than about 0.05
25 (e.g., 0.04,0.03, 0.02, 0.01, or less) from the OD4o5 of the formulation at time zero.
Measuring the biological activity or binding affinity of the antibody to its target may
also be used to assess stability. For example, a formulation of the present invention

may be regarded as stable if, after storage at e.g., 5°C, 25°C, 45°C, etc. for a defined
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PEG 300 O'a%)ou% b?tin?g '(ng.9'1 ?o ?g 'm%nﬂ%),?helght?-P&g%bPa%ﬁbc%g/ocontained within the
formulation binds to PCSK9 with an affinity that is at least 90%, 95%, or more of the
binding affinity of the antibody prior to said storage. Binding affinity may be determined
by e.g., ELISA or plasmon resonance. Biological activity may be determined by a

5 PCSKS9 activity assay, such as e.g., contacting a cell that expresses PCSK9 with the
formulation comprising the anti PCSK9 antibody. The binding of the antibody to such a
cell may be measured directly, such as e.g., via FACS analysis. Alternatively, the
downstream activity of the PCSK9 system may be measured in the presence of the
antibody, and compared to the activity of the PCSK9 system in the absence of antibody.

10 In some embodiments, the PCSK9 may be endogenous to the cell. In other
embodiments, the PCSK9 may be ectopically expressed in the cell.
Additional methods for assessing the stability of an antibody in formulation are
demonstrated in the Examples presented below.
The liquid pharmaceutical formulations of the present invention may, in certain
15 embodiments, exhibit low to moderate levels of viscosity. "Viscosity" as used herein
may be "kinematic viscosity" or "absolute viscosity”. "Kinematic viscosity” is a measure
of the resistive flow of a fluid under the influence of gravity. When two fluids of equal
volume are placed in identical capillary viscometers and allowed to flow by gravity, a
viscous fluid takes longer than a less viscous fluid to flow through the capillary. For
20  example, if one fluid takes 200 seconds to complete its flow and another fluid takes 400
seconds, the second fluid is twice as viscous as the first on a kinematic viscosity scale.
"Absolute viscosity", sometimes called dynamic or simple viscosity, is the product of
kinematic viscosity and fluid density (Absolute Viscosity = Kinematic Viscosity x
Density). The dimension of kinematic viscosity is L%T where L is a length and T is a
25 time. Commonly, kinematic viscosity is expressed in centistokes (cSt). The Sl unit of
kinematic viscosity is mm?/s, which is 1 ¢St. Absolute viscosity is expressed in units of
centipoise (cP). The Sl unit of absolute viscosity is the milliPascal-second (mPa-s),

where 1 cP =1 mPa-s.
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39.2 present invention, will exhibit an absolute viscosity of less than about 15 cPoise (cP).

For example, a fluid formulation of the invention will be deemed to have "low viscosity”,

if, when measured using standard viscosity measurement techniques, the formulation

5  exhibits an absolute viscosity of about 15 ¢cP, about 14 cP, about 13 ¢cP, about 12 cP,

about 11 cP, about 10 ¢cP, about 9 cP, about 8 cP, or less. As used herein, a moderate

level of viscosity, in reference to a fluid formulation of the present invention, will exhibit

an absolute viscosity of between about 35 cP and about 15 ¢P. For example, a fluid

formulation of the invention will be deemed to have "moderate viscosity”, if when

10  measured using standard viscosity measurement techniques, the formulation exhibits
an absolute viscosity of about about 34 ¢P, about 33 cP, about 32 cP, about 31 cP,
about 30 cP, about 29 ¢P, about 28 cP, about 27 cP, about 26 ¢P, about 25 cP, about
24 cP, about 23 ¢P, about 22 ¢P, about 21 cP, about 20 cP, about 19 ¢P, 18 ¢P, about
17 ¢P, about 16 cP, or about 15.1 cP.

15 As illustrated in the examples below, the present inventors have made the surprising
discovery that low to moderate viscosity liquid formulations comprising high
concentrations of an anti-human PCSK9 antibody (e.g., from about 100 mg/ml up to at
least 200 mg/mL) can be obtained by formulating the antibody with arginine from about
25 mM to about 100 mM. In addition, it was further discovered that the viscosity of the

20  formulation could be decreased to an even greater extent by adjusting the sucrose

content to less than about 10%.

CONTAINERS AND METHODS OF ADMINISTRATION

The pharmaceutical formulations of the present invention may be contained within
any container suitable for storage of medicines and other therapeutic compositions. For
25  example, the pharmaceutical formulations may be contained within a sealed and
sterilized plastic or glass container having a defined volume such as a vial, ampule,

syringe, cartridge, or bottle. Different types of vials can be used to contain the
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formulations of the present invention including, e.g., clear and opaque (e.g., amber)
glass or plastic vials. Likewise, any type of syringe can be used to contain or administer
the pharmaceutical formulations of the present invention.

The pharmaceutical formulations of the present invention may be contained within

5  "normal tungsten” syringes or "low tungsten” syringes. As will be appreciated by
persons of ordinary skill in the art, the process of making glass syringes generally
involves the use of a hot tungsten rod which functions to pierce the glass thereby
creating a hole from which liquids can be drawn and expelled from the syringe. This
process results in the deposition of trace amounts of tungsten on the interior surface of

10  the syringe. Subsequent washing and other processing steps can be used to reduce
the amount of tungsten in the syringe. As used herein, the term "normal tungsten”
means that the syringe contains greater than or equal to 500 parts per billion (ppb) of
tungsten. The term "low tungsten” means that the syringe contains less than 500 ppb of
tungsten. For example, a low tungsten syringe, according to the present invention, can

15  contain less than about 490, 480, 470, 460, 450, 440, 430, 420, 410, 390, 350, 300,
250, 200, 150, 100, 90, 80, 70, 60, 50, 40, 30, 20, 10 or fewer ppb of tungsten.

The rubber plungers used in syringes, and the rubber stoppers used to close the
openings of vials, may be coated to prevent contamination of the medicinal contents of
the syringe or vial, or to preserve their stability. Thus, pharmaceutical formulations of

20  the present invention, according to certain embodiments, may be contained within a
syringe that comprises a coated plunger, or within a vial that is sealed with a coated
rubber stopper. For example, the plunger or stopper may be coated with a fluorocarbon
film. Examples of coated stoppers or plungers suitable for use with vials and syringes
containing the pharmaceutical formulations of the present invention are mentioned in,

25 e.g., U.S. Patent Nos. 4,997,423; 5,908,686; 6,286,699; 6,645,635; and 7,226,554, the
contents of which are incorporated by reference herein in their entireties. Particular
exemplary coated rubber stoppers and plungers that can be used in the context of the

present invention are commercially available under the tradename "FluroTec®”,
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available from West Pharmaceutical Services, Inc. (Lionville, PA). FluroTec® is an
example of a flurocarbon coating used to minimize or prevent drug product from
adhering to the rubber surfaces.

According to certain embodiments of the present invention, the pharmaceutical

5  formulations may be contained within a low tungsten syringe that comprises a
fluorocarbon-coated plunger.

The pharmaceutical formulations can be administered to a patient by parenteral
routes such as injection (e.g., subcutaneous, intravenous, intramuscular, intraperitoneal,
etc.) or percutaneous, mucosal, nasal, pulmonary or oral administration. Numerous

10  reusable pen or autoinjector delivery devices can be used to subcutaneously deliver the
pharmaceutical formulations of the present invention. Examples include, but are not
limited to AUTOPEN™ (Owen Mumford, Inc., Woodstock, UK), DISETRONIC™ pen
(Disetronic Medical Systems, Bergdorf, Switzerland), HUMALOG MIX 75/25™ pen,
HUMALOG™ pen, HUMALIN 70/30™ pen (Eli Lilly and Co., Indianapolis, IN),

15 NOVOPEN™ |, Il and Il (Novo Nordisk, Copenhagen, Denmark), NOVOPEN
JUNIOR™ (Novo Nordisk, Copenhagen, Denmark), BD™ pen (Becton Dickinson,
Franklin Lakes, NJ), OPTIPEN™, OPTIPEN PRO™, OPTIPEN STARLET™, and
OPTICLIK™ (sanofi-aventis, Frankfurt, Germany). Examples of disposable pen or
autoinjector delivery devices having applications in subcutaneous delivery of a

20  pharmaceutical composition of the present invention include, but are not limited to the
SOLOSTAR™ pen (sanofi-aventis), the FLEXPEN™ (Novo Nordisk), and the
KWIKPEN™ (Eli Lilly), the SURECLICK™ Autoinjector (Amgen, Thousand Oaks, CA),
the PENLET™ (Haselmeier, Stuttgart, Germany), the EPIPEN (Dey, L.P.), and the
HUMIRA™ Pen (Abbott Labs, Abbott Park, IL).

25 The use of a microinfusor to deliver the pharmaceutical formulations of the present
invention is also contemplated herein. As used herein, the term "microinfusor” means a
subcutaneous delivery device designed to slowly administer large volumes (e.g., up to

about 2.5 mL or more) of a therapeutic formulation over a prolonged period of time (e.g.,
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and Meehan et al., J. Controlled Release 46:107-116 (1996). Microinfusors are
particularly useful for the delivery of large doses of therapeutic proteins contained within
high concentration (e.g., about 100, 125, 150, 175, 200 or more mg/mL) or viscous

5  solutions.
In one embodiment, the liquid pharmaceutical formulation containing about 175
mg/mL = 26.25 mg/mL anti-PCSK9 antibody is administered subcutaneously in a
volume of approximately 1.14 mL = 0.17 ml in a prefilled syringe. In one embodiment,
the syringe is a 1 mL long glass syringe filled with a 27-gauge thin wall needle, a
10  fluorocarbon coated rubber plunger and a rubber needle shield. In one embodiment,
the syringe is an OMPI 1 mL long glass syringe fitted with a 27-gauge needle, a FM27
rubber needle shield, and a FLUROTEC® coated 4023/50 rubber plunger.
In one embodiment, the liquid pharmaceutical formulation containing about 150
mg/mL = 22.5 mg/mL anti-PCSK9 antibody is administered subcutaneously in a volume
15  of approximately 1 mL = 0.15 ml in a prefilled syringe. In one embodiment, the syringe
is a 1 mL long glass syringe filled with a 27-gauge thin wall needle, a fluorocarbon
coated rubber plunger and a rubber needle shield. In one embodiment, the syringe is
an OMPI 1 mL long glass syringe fitted with a 27-gauge needle, a FM27 rubber needle

shield, and a FLUROTEC® coated 4023/50 rubber plunger.

20 THERAPEUTIC USES OF THE PHARMACEUTICAL FORMULATIONS

The pharmaceutical formulations of the present invention are useful, inter alia, for
the treatment, prevention or amelioration of any disease or disorder associated with
PCSK9 activity, including diseases or disorders mediated by PCSK9. Exemplary, non-
limiting diseases and disorders that can be treated or prevented by the administration of

25  the pharmaceutical formulations of the present invention include various dyslipidemias

such as, e.g., hypercholesterolemia, familial hypercholesterolemia, hyperlipidemia,
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25

familial hyperlipidemia, dysbetalipoproteinemia, familial dysbetalipoproteinemia,

hypertriglyceridemia, and familial hypertriglyceridemia.

EXAMPLES

The following examples are presented so as to provide those of ordinary skill in the
art with a complete disclosure and description of how to make and use the methods and
compositions of the invention, and are not intended to limit the scope of what the
inventors regard as their invention. Efforts have been made to ensure accuracy with
respect to numbers used (e.g., amounts, temperature, etc.) but some experimental
errors and deviations should be accounted for. Unless indicated otherwise, parts are
parts by mole, molecular weight is average molecular weight, temperature is in degrees
Centigrade, and pressure is at or near atmospheric pressure.

Initial formulation development activities involved screening organic cosolvents,
thermal stabilizers, and buffers in liquid and lyophilized formulations of mAb-316P (anti-
PCSKS9 antibodies of the invention) to identify excipients that are compatible with the
protein and enhance its stability, while maintaining near physiologic osmolality and low
viscosity for intravenous and subcutaneous injection. Buffer conditions were also

examined to determine the optimal pH for maximum protein stability.

EXAMPLE 1: Development of ANTI-PCSK1 MAB-316P FORMULATION

Various buffers, organic cosolvents, and thermal stabilizers were screened to
identify excipients that enhance the stability of the PCSK9 antibody. Buffer conditions
were also examined to determine the optimal pH for maximum antibody stability.
Results generated from these studies were used to develop a stable liquid formulation,
as well as a stable lyophilized formulation suitable for clinical use, for either intravenous
(IV) or subcutaneous administration (SC). For the lyophilized drug product, a single,
dual use formulation was developed which can be reconstituted with sterile water for

injection (WFI) to a concentration of either 50 mg/mL for IV or 100 mg/mL for SC
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Total my/nl, adm|n|s ratlon Once rggonstlt/u%dl\{a 58 mg/mL the drug product can be further diluted
into an 1V bag containing 0.9% sodium chloride for IV delivery. For the liquid
formulation, mAb-316P was formulated at 175 + 27 mg/ml and 150 + 23 mg/ml. In one
embodiment, the 175 = 27 mg/mL mAb-316P is formulated in 10 £ 1.5 mM histidine (pH

5 6.0£0.3), 0.01% £ 0.0015% polysorbate 20, 5% + 0.75% sucrose. In one embodiment,
the 150 = 23 mg/mL mAb-316P is formulated in 10 £ 1.5 mM histidine (pH 6.0 £ 0.3),

0.2% £ 0.03% or 0.01% + 0.0015% polysorbate 20, 10% + 1.5% sucrose.

EXAMPLE 2: ANTI-PCSK1 MAB-316P BUFFER AND pH

The effect of pH and buffer type on the stability of the PCSK9 antibodies was
10  examined in liquid formulations. 2 mg/mL anti-PCSK9 mAb-316P was incubated at
45°C in 10 mM each of either acetate (pH 5.0-5.5), citrate (pH 5.5-6.0), succinate (pH
6.0), histidine (pH 6.0), phosphate (pH 6.0-7.5), or Tris (pH 8.0) buffer to assess the
effect of buffer and pH on the thermal stability of the protein (Table 1). For this
experiment, the liquid formulations were each kept as 0.35 mL in a 2 mL capacity Type
15 1 borosilicate glass vial with a FLUROTEC® coated 4432/50 butyl rubber stopper. The
total amount of mAb-316P recovered was determined using reverse-phase
chromatography. The percentage of the native versus aggregated form of mAb-316P
was determined using size-exclusion chromatography. The percentage of acidic and
basic species of the mAb-316P was determined using cation exchange
20  chromatography. Maximum protein stability was observed, as determined by both size
exclusion chromatography (SE) and cationic exchange chromatography (CEX), when
anti-PCSK9 mAb-316P was formulated in 10 mM histidine buffer at pH 6.0.
The optimal pH for mAb-316P was then determined by incubating 10 mg/mL of
mADb-316P at 45°C in histidine buffer between pH 5.5 and pH 6.5. Maximum protein
25  stability was observed, as determined by SE and CEX, when mAb-316P was formulated
in histidine buffered at pH 6.0 (Table 2). These analyses also revealed that the main

protein degradation pathways were the formation of aggregates, cleavage products, and
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charge variants. Based on these results, 10 mM histidine buffer at pH 6.0 was chosen
for development of a liquid and lyophilized mAb-316P formulation.
Results from formulation development studies indicate that under basic conditions
(pH 2 6.5), anti-PCSK9 mAb-316P in solution may undergo deamidation reactions.
5 Conversely, at pH < 5.5, an increased rate of formation of molecular weight variants of
mAb-316P was observed. Based on these data, the buffer pH used for the formulation
of the mAb-316P is maintained between pH 5.7 and pH 6.3. The accelerated stability of

mADb-316P is similar over this pH range.

EXAMPLE 3: SELECTION OF PROTECTANTS AGAINST AGITATION STRESS

10 Various cosolvents were individually tested for their ability to minimize the formation
of particulates in mixtures containing mAb-316P due to agitation stress. Turbidity
analysis of agitated drug substance demonstrated an increase in the optical density
(OD) at 405 nm when a solution containing mAb-316P (0.35 mL of 25 mg/mL mAb-
316P, 10 mM histidine, pH 6.0 £ 0.2 in a 2 mL capacity Type 1 borosilicate glass vial

15 with a FLUROTEC® coated 4432/50 butyl rubber stopper) was vortexed for 120
minutes (Table 3). Formulation with any of the evaluated cosolvents appears to have
prevented the agitation-induced increase in turbidity. However, 20% PEG 300, 10%
PEG 300, and 20% propylene glycol significantly decreased the thermal stability of
mAb-316P as determined by SE (Table 4; same mAb-316P concentration, buffer, and

20  container conditions as in the vortex study above). Formulations with polysorbate 20,
polysorbate 80, Pluronic F68, and PEG 3350 had no significant effect on the thermal
stability of mAb-316P as determined by SE and CEX, making these cosolvents suitable
for formulating anti-PCSK9 mAb-316P. Polysorbate 20 was chosen as the organic
cosolvent for development of both a lyophilized and liquid formulation of mAb-316P

25  because it demonstrated good stability attributes in both the agitation and thermal

studies of mAb-316P.
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Various excipients, which were selected from a varied list containing sugars, amino
acids, and inorganic salts, were individually tested to optimally increase the thermal
stability of mAb-316P. A summary of some the thermal stabilizers that were examined is
5 presented in Table 5. For these experiments, the “thermal stabilizer’ excipients were
included in a solution of 20 mg/mL mAb-316P in 10 mM histidine (0.35 mL in 2 mL
capacity Type 1 borosilicate glass vial with a FLUROTEC® coated 4432/50 butyl rubber
stopper). Formulations containing sucrose, sorbitol, mannitol, and trehalose had the
least amount of mAb-316P degradation as determined by SE analysis. However, those
10  formulations containing sorbitol showed a surprising increase in turbidity compared to
those formulations containing sucrose, threhalose, and mannitol (Table 5). While
sucrose, trehalose, and mannitol were observed to have no effect on the formation of
charge variants of the anti-PCSK9 mAb-316P, mannitol was observed to destabilize the
protein during multiple freeze-thaw cycles. Thus, mAb-316P has similar stability when

15 formulated with sucrose or trehalose.

EXAMPLE 5: LYOPHILIZED FORMULATION

A lyophilized formulation was developed to increase the stability of anti-PCSK9
mADb-316P, particularly with respect to charge variants, and to increase the maximum
deliverable concentration of mAb-316P. Various lyoprotectants were combined with 0.7

20  mL of 50 mg/mL mAb-316P, 10 mM histidine, in a 2 mL capacity Type 1 borosilicate
glass vial with a FLUROTEC® coated 4432/50 butyl rubber stopper, lyophilized, and
examined for their ability to stabilize lyophilized mAb-316P when incubated at 50°C.
Prior to analysis, the lyophilized cake was reconstituted to 100 mg/mL mAb-316P. The
two lyophilized formulations with the greatest stability as determined by SE and CEX

25  contained: 1) 6% sucrose or 2) 2% sucrose plus 2% arginine. 6% sucrose was chosen
for the mAb-316P drug product formulation. Thus, the anti-PCSK9 mAb-316P

lyophilized drug product was produced by lyophilization in an optimized, aqueous
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buffered formulation containing 10 mM histidine, pH 6.0 £ 0.1, 0.1% (w/v) polysorbate
20, 6% (w/v) sucrose, and 50 mg/mL anti-PCSK9 mAb-316P. The storage and stress
stability of this lyophilized formulation is presented in Table 7.

The anti-pPCSK9 mAb-316P lyophilization cycle was developed based on the

5 measured Tg’ (frozen glass transition temperature) of the formulation, which was

measured using subambient modulated differential scanning calorimetry (mDSC). The
product temperature must not go above the Tg’ during primary drying, which was
determined to be -27.9°C.

Lyophilized mAb-316P was produced by filling 5.3 mL of the 50 mg/mL mAb-316P,

10 10 mM histidine (pH 6.0), 0.1% polysorbate 20, 6% sucrose formulation into 20 mL Type

1 glass vials and lyophilizing according to the following steps:

1. Shelf temperature required during loading: 5-25°C

2. Initial Hold at: 5°C for 60 minutes

3. Ramp rate (time) for freezing: 0.5°C/min (100 minutes)
15 4. Hold at: -45°C for 120 minutes

5. Vacuum Set Point: 100 mTorr

6. Ramp rate (time) for heating to primary drying:  0.5°C/min (40 minutes)

7. Shelf Temperature of Primary Drying: -25°C
8. Length of Primary Drying: 78 hours

20 9. Ramp rate (time) for heating to secondary drying: 0.2°C/min (300 minutes)

10. Shelf temperature of Secondary Drying: 35°C

11. Length of Secondary Drying: 6 hours

12. Ramp rate (time) for cooling: 0.5°C/min (20 minutes)
13. Hold at: 25°C for 60 minutes*®

25  14.Backfill with nitrogen gas

15. Stoppering under vacuum: 80 % of Atmospheric pressure (608,000 mTorr)

When extensive storage is needed after secondary drying and prior to the

stoppering step, the shelf temperature of the Iyophilizer is brought to 2-8°C. Lyophilized
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The appearance of the lyophilized cake was unaffected when the mAb-316P drug
5  product (mAb-316P DP) was incubated for 2 months at 50°C or stored for 3 months at
5°C. There was no affect on pH, appearance, or turbidity of the reconstituted mAb-
316P drug product, and no significant difference in the amount of mAb-316P recovered.
After 2 months of incubation at 50°C, the lyophilized mAb-316P drug product was 1.1%
more degraded as determined by SE-HPLC and 8.3% more degraded as determined by
10 CEX-HPLC. No significant degradation was observed when the lyophilized mAb-316P
drug product was stored for 3 months at 5°C. No significant loss of potency, as

determined using an anti-PCSK9 bioassay, was observed for any of the stressed

samples.

EXAMPLE 6: LIQUID AND RECONSTITUTED MAB-316P

15 There are two methods to reconstitute lyophilized mAb-316P drug product
depending on the route of administration. For IV administration, mAb-316P drug
product is reconstituted with 5.0 mL of sterile WFI resulting in 5.3 mL of solution
containing 50 mg/mL mAb-316P, 10 mM histidine, pH 6.0, 0.1% (w/v) polysorbate 20,
and 6% (w/v) sucrose. For SC administration, mAb-316P drug product is reconstituted

20  with 2.3 mL of sterile WFI resulting in 2.7 mL solution containing 100 mg/mL REGN727,
20 mM histidine, pH 6.0, 0.2% (w/v) polysorbate 20, and 12% (w/v) sucrose. The
volume available for withdrawal is 4.8 mL for IV and 2.0 mL for SC injection; an overage
of 0.7 mL of reconstituted solution is contained in the SC vial.

In the alternative, liquid mAb-316P is formulated as a liquid formulation, without the

25 intervening step of lyophilization. The liquid mAb-316P formulations are at either 150
mg/mL (£ 15%) or 175 mg/mL (x 15%) anti-PCSK9 mAb-316P, in 10 £ 1.5 mM histidine

(pH 6.0 £ 0.3), polysorbate 20 at 0.01% = 0.0015% or 0.2% + 0.03%, sucrose at 5% +
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6.2 % Total Recvr'd 100 104 100 98 105 % Native 96.0 96.5 96.2 95.7 94.9 %
Aggregate 1.7 1.4 1.7 2.4 2.9 % Main 50.6 51.5 49.2 46.2 43.5 % Acidic 38.0
37.9 38. v620B3/046648 % Basic 11.4 10.5 12.7 PCT/US2012/048574

0.75% or 10% £ 1.5%, and, in the case of the 175 mg/mL formulation, arginine at 50 =
7.5 mM.

Anti-PCSK9 mAb-316P was found to be stable when sterile filtered. A Millipore
MILLIPAK filtration unit was used in the manufacture of the clinical supplies, while a

5 filter of identical composition was used in research studies (Millipore MILLEX

DURAPORE). Compared to storage in glass vials, the stability of mAb-316P formulated
drug substance (mAb-316P FDS) was not significantly affected when stored in either a
polypropylene tube, a polystyrene tube, a polycarbonate tube, or in a glass vial

containing a stainless steel ball bearing (Table 8).

10 EXAMPLE 7: LIQUID FORMULATION IN PREFILLED SYRINGES

Formulation development studies were conducted with the goal of developing a high
concentration, liquid formulation of mAb-316P that could be used in pre-filled syringes
(PFS) for SC delivery. Results from the development phase of the lyophilized REGN727
formulation demonstrated that the optimal buffer, pH, organic cosolvent, and thermal

15  stabilizer were histidine, pH 6.0, polysorbate 20, and sucrose, respectively (supra).
These same excipients were used to develop both the 150 mg/mL and 175 mg/mL
mAb-316P drug product formulations. Arginine was added to the 175 mg/mL version of
the mAb-316P drug product to reduce the viscosity of the formulation. The stress
stability of 150 and 175 mg/mL mAb-316P drug product was examined in 1 mL long,

20  glass Nuova OMPI Pre-filled Syringes (PFS) and compared to the stability of 150 and
175 mg/mL drug product in control, glass vials. No significant difference in the amount
of physical or chemical degradation was observed after incubation of 150 or 175 mg/mL
mAb-316P drug product at 45°C between the OMPI PFS and the glass control vial.
These data indicate that the 150 and 175 mg/mL anti-PCSK9 mAb-316P drug product

25  formulations are sufficiently stable for use in PFS.

EXAMPLE 8: STABILITY OF MAB-316P FORMULATED DRUG SUBSTANCE
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14.3 16.2 Bioassay (/0 Ref. Std.)2 146 NP NP NP 152 i Turbidity = change in
OD at 405 nmrelative to starting material. 2Acceptance criteria: 50-200%
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Compatibility of 50 ng/nL mAb-316P for 14 days at 40C and 75% hum dity

o a0e N S 22 oo E PS84 PR st SEBAREY S oo
104 103 98 30 Nat Ve L mAb-316P formulations. Turbidity and RP-HPLG assays were

used to assess the physical stability of mAb-316P. Physical stability is defined as the

recovery of soluble forms of the anti-PCSK9 mAb-316P in solution. Loss of protein

5  could be due to either protein precipitation or surface adsorption. The presence of

particulates in solution can be detected by visual inspection or by optical density (OD)

measurements at 405 nm (turbidity measurements). In this latter assay, an increase in

OD indicates an increase in turbidity due to the formation of particulates. The presence

of particulates as determined by OD measurements indicates that the sample has failed

10  to maintain stability. Recovery of mAb-316P is measured by RP-HPLC. In the RP-
HPLC assay, the ant-PCSK9 mAb-316P antibody is eluted from the reverse phase
column as a single peak. The concentration of each test sample is determined from the
area of the eluted mAb-316P antibody peak compared to a calibration curve generated
using mAb-316P standards of defined protein loads.

15 Chemical stability refers to the integrity of the chemical structure of the anti-PCSK9
antibody (mAb-316P) in a sample. Most chemical instability can be attributed to the
formation of covalently modified forms of the protein, (e.g. covalent aggregates,
cleavage products, or charge variants) and non-covalently modified forms of the protein
(e.g. non-covalent aggregates). Thus far, the only degradation products of mAb-316P

20  that have been detected are species that differ in either molecular weight or charge.
The higher and lower molecular weight degradation products can be separated from
native mAb-316P by SE-HPLC. The percentage of native mAb-316P in the size
exclusion chromatographic method is determined by the ratio of the area of the native
peak to the total area of all mAb-316P antibody peaks.

25 Charge variant forms of mAb-316P are resolved from native mAb-316P using cation
exchange chromatography. Peaks that elute from the CEX-HPLC column with retention
times earlier than that of the main peak are labeled “Acidic Peaks”, while those that

elute from the CEX-HPLC column with retention times later than that of the main peak
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97.0 96.3 96.3 96.2 96.2 96.1 % Aggregate 2.0 1.9 1.9 2.0 2.0 2.0 % Main
50.8 45.7 44.9 45.2 45.6 45.5 % Acidic 38.1 42.8 43.6 43.0 42.5 43.2 %
Basi c 11.WOD2013%146486 11.9 11.8 11.2 PCT/US2012/048574

are labeled “Basic Peaks”. The percentage of degraded mAb-316P in the cation
exchange chromatographic method is determined by the change in the relative
percentage of the main, acidic, and basic peak areas compared to the total area of all
mADb-316P peaks.

5 Evaluation of mAb-316P under accelerated conditions was performed by subjecting
the antibody to a variety of stress tests. These tests represent the extreme handling
conditions that the formulated drug substance may be subjected to during the
manufacture of drug product. mAb-316P formulated drug substance was filled in 5 mL
polycarbonate vials for the agitation, cycles of freeze/thaw, and frozen storage

10 conditions. mAb-316P formulated drug substance was filled in glass vials to examine

stress stability at high temperatures.

EXAMPLE 9: STORAGE STABILITY STUDIES OF FORMULATED DRUG
SUBSTANCE (FDS)

150 mg/mL mAb-316P formulated drug substance (FDS; 0.5 mL in 5 mL
15  polycarbonate vial; 150 mg/mL mAb-316P antibody, 10 mM histidine (pH 6.0), 0.2%
polysorbate 20, and 10% sucrose) was found to be physically and chemically stable
when stored at <-20°C for 12 months. No significant loss of mAb-316P was observed
and no significant chemical degradation was detected by size exclusion or ion exchange
chromatography. Greater than 97% of the recovered mAb-316P was of the “native”
20  structure as determined by size exclusion, and greater than 56% of the recovered mAb-
316P was of the “main charge variant” as determined by cation exchange. The results
are summarized in Table 9.
175 mg/mL mAb-316P formulated drug substance (FDS; 0.75 mL in 5 mL
polycarbonate vial; 175 mg/mL mAb-316P antibody, 10 mM histidine (pHs 6.0), 0.01%
25  polysorbate 20, 5% sucrose, and 50 mM arginine) was found to be physically and
chemically stable when stored at <-20°C for 3 months. No significant loss of mAb-316P

was observed and no significant chemical degradation was detected by size exclusion
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the “native” structure as determined by size exclusion, and greater than 56% of the

recovered mAb-316P was of the “main charge variant” as determined by cation

exchange. The results are summarized in Table 10.

5 EXAMPLE 10: STRESS STABILITY STUDIES OF FORMULATED DRUG SUBSTANCE

Stress stability studies were performed on the 150 mg/mL mAb-316P formulated
drug substance (FDS) (0.35 mL — 0.5 mL of 150 mg/mL mAb-316P, 10 mM histidine (pH
6.0), 0.2% polysorbate 20, 10% sucrose) and the 175 mg/mL mAb-316P formulated
drug substance (0.5 mL — 1.7 mL of 175 mg/mL mAb-316P, 10 mM histidine (pH 6.0),
10  0.01% polysorbate 20, 5% sucrose, 50 mM arginine). High temperature studies were
conducted in a 2 mL capacity Type 1 borosilicate glass, FLUROTEC® coated 4432/50
butyl rubber stopper; the remaining studies were performed in a 5 mL polycarbonate
vial. The 150 mg/mL and the 175 mg/mL anti-PCSK9 mAb-316P formulated drug
substance were found to be physically and chemically stable when agitated (vortexed)
15  for two hours. The solution remained visibly clear, no loss of protein occurred, and no
molecular weight species or charge variants were formed (Tables 11 & 12). MAb-316P
was also observed to be both physically and chemically stable when subjected to eight
cycles of freezing to -80°C and thawing to room temperature. Following the eight
freeze/thaw cycles, the protein solution remained visibly clear and no loss of protein was
20  observed. No molecular weight (either soluble aggregates or cleavage products) or
charge variant forms were detected by either SE or CEX assays, respectively.
Although the 150 and the 175 mg/mL anti-PCSK9 mAb-316P formulated drug
substance were physically stable when incubated at 37°C or 45°C for 28 days, some
chemical degradation was nonetheless observed (Tables 11 & 12). These stress tests
25 indicated that the main degradation pathways were the formation of aggregates,
cleavage products, and charge variants. As expected, the rate of degradation of anti-

PCSK9 mAb-316P antibody was slower at 37°C than at 45°C. There was no significant
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25.7 25.7 25.4 % Basic Recovered 17.4 17.9 17.9 18.2 Table 10: Stability of
175 nmg/ mL anti-PCSK9 mAb- 316P for 3 nont hs-80C Storage Tenperature control
- 80C - 300v0200/0To¢4Bi dity (OD 405 nnm)1l 0.00 0.01 0.01 0. eCTAESTORAUSSREGNT727

Recovered (RP-HPLC) 100 100 104 101 % Native REGN727 Recovered (SE-HPLC)

96.2 96.5 c%g'néle %6thg p?(?/s'chEa or7 gh7empi\geﬁ rs?a%ﬁittyeoﬁ%%oo\{'qI}gcrjng(/r%E_ml_}EbL-a6I;fo7rmal'a?ed2 -6 2.7

drug substance when incubated at 25°C for 28 days.

EXAMPLE 11: STORAGE STABILITY OF DRUG PRODUCT (DP)

The 150 mg/mL mAb-316P drug product consists of 10 mM histidine, pH 6.0, 0.01%
5  polysorbate 20, 10% sucrose, and 150 mg/mL anti-PCSK9 mAb-316P antibody. The
175 mg/mL mAb-316P drug product consists of 10 mM histidine, pH 6.0, 0.01%
polysorbate 20, 5% sucrose, 50 mM arginine, and 175 mg/mL anti-PCSK9 mAb-316P
antibody. There was no change in the physical and chemical stability of either the 150
mg/mL or the 175 mg/mL mAb-316P drug product (DP) when stored at 5°C for 6 months
10 in the pre-filled syringe (PFS; OMPI 1 mL long lass syringe with a 27 gauge thin wall
needle and FM27 rubber needle shield closed with a FLUROTEC® coated 4023/50
rubber plunger) (Table 13 and Table 14). The solutions remained visibly clear, no loss
of protein was observed, and no change in pH occurred after these stresses. In
addition, there was no significant change in molecular weight species or charge variants

15  were detected by SE and CEX, respectively.

EXAMPLE 12: STRESS STABILITY OF DRUG PRODUCT (DP)

The stress stabilities of 150 mg/mL mAb-316P drug product and 175 mg/ml mAb-
316P drug product were examined by incubating the pre-filled syringes at 25°C and
45°C. Each respective drug product was physically stable when incubated at 45°C for

20 28 days or incubated at 25°C for 6 months (Tables 13 & 14). The solution remained
visibly clear, no loss of protein was observed, and no change in pH occurred after these
stresses. However, aggregates and charge variants were detected when the protein
was incubated at 45°C and 25°C. This stress test indicates these are the main
degradation pathways for drug product. Of the 150 mg/mL drug product, the mAb-316P

25  aggregate increased 1.9% and acidic species increased 19.1% after incubation at 45°C

for 28 days. A reduced level of chemical degradation was detected when the protein
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5 degradation was detected when the protein was incubated at 25°C. There was 0.7%
increase in aggregate and a 9.4% increase in acidic species after 6 months of
incubation at 25°C. For both the 150 and 175 mg/mL drug products, there was no

significant change in the stability of mAb-316P after 1 month of incubation at 25°C.

EXAMPLE 13: FILL VOLUMES

10 The injectable volume from a pre-filled syringe (PFS) containing 150 mg/mL
REGN727 drug product is 1.0 mL. The injectable volume from a PFS containing 175
mg/mL REGN727 drug product is 1.14 mL. No overage is included in either PFS

because the dead volume in the syringe is negligible (0.005 to 0.01 mL).

EXAMPLE 14: STABILITY OF MAB-316P IN STORAGE MATERIALS

15 Anti-PCSK9 mAb-316P was found to be stable when sterile filtered. A MILLIPORE
MILLIPAK filtration unit was used for research studies and in the manufacture of the
clinical supplies. Compared to storage in glass vials, the stability of 150 and 175 mg/mL
mAb-316P formulated drug substance was not significantly affected when stored in a
polypropylene tube, a polystyrene tube, a polycarbonate tube, or in a glass vial

20  containing a stainless steel gasket (Table 15 and Table 16). Although degradation was
observed when the formulated drug substance was incubated at 40°C for 14 days, no
significant difference in the amount of mAb-316P degradation was observed between

the control, glass vial and exposure to the plastic containers and stainless steel.

EXAMPLE 15: CHARACTERIZATION OF ANT-PCSK9 ANTIBODY MAB-316P
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species peak eluted from the SE matrix. This main peak represented about 96.7 —
99.2% of the total protein peak area and corresponds to intact mAb-316P monomer
(i.e., “native” as used herein).
mAb-316P was analyzed by capillary isoelectric focusing (clEF) to determine the
10  isoelectric points for the major constituent isoforms. The pl and average peak area (%
total peak area) of mAb-316P samples determined by clEF are summarized in Table 17.
Each lot exhibited a main species (peak 5) with a calculated pl of approximately 8.5,
which was present at 66.4% and 68.0% for lots 1 and 2, respectively. The dominant
species (peak 5) most likely represents intact fully glycosylated antibody lacking the C-
15 terminal lysine (i.e., “main charge form” as used herein).
Mass spectrometric (MS) analysis of the reduced mAb-316P tryptic maps from Lot 1
and Lot 2 resulted in the confirmation of a single glycosylation site, Asn298, within the
Fc domain in both lots. The major covalently linked glycan forms this glycosylation site
are summarized in Table 18. Overall, both lots were determined to possess complex bi-
20  anntennary glycans, with majority of them fucosylated at Asn298. However, the relative
amount of fucosylated agalactosyl (G0) containing sugar chain species in Lot 2 was
slightly higher relative to the amount of this glycoform in Lot 1. Conversely, the relative
amounts of fucosylated digalactosyl (G2) and fucosylated monogalactosyl (G1)
containing sugar chain forms in Lot 2 were reduced compared to the relative amounts of
25  these sugar chain structures in Lot 1. Analysis of the LC/MS results of the two drug
substance samples (peak 16) also identified 2.9% and 8.4% of heavy chain peptide

lacking glycan occupancy at Asn298 on Lot 1 and Lot 2, respectively.
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monogalactosyl (G1), and agalactosyl (G0) forms. Oligosaccharide structure
assignments were obtained via MALDI-TOF mass spectrometry. Integration of each
peak in the two chromatograms revealed that the fucosylation level of the two mAb-
316P lots was generally high, with 80.0% and 86.9% fucosylation observed in Lots 1
10  and 2, respectively.
Although the total percent fucosylation of the two lots was similar, there were
gquantitative differences in the relative abundance of each of the glycan forms present in
the two lots (Table 19). For Lot 1, peak area percentages of 34.4%, 39.6%, and 11.7%,
were determined for the GO, G1, and G2 fucosylated glycan structures, respectively. In
15  contrast, peak area percentages for Lot 2 were 45.8%, 33.3%, and 7.1%, for the GO,
G1, and G2 fucosylated glycoform structures, respectively, indicating differences in the
extent of galactosylation between the two lots. A high mannose glycan (man5 glycan)
peak (peak 2) was detected at a relative abundance of 1.8 — 2.9% relative to the total
amount of sugar chain observed in both lots (Table 19). A total of nine unidentified
20  peaks with peak area percentages ranging from 0.5% to 1.5% were also detected in
both lots examined by this method and represent < 3% of the total glycan peak areas
detected in each lot. Analysis of an equimolar co-mixture of the two lots yielded no new

peaks and the peak area percentages of all peaks in the co-mixture correlated well with

expected values based on individual analysis of each lot (Table 19).

Table 1: Effect of buffer and pH on mAb-316P stability at 45°C for 28 days
.1 | Total o . o o . o R I .
pH/Buffer Turbidity (mg/mL) % Native | % Aggr. | % Main % Acidic | % Basic
no incubation® 0.00 1.8 98.1 0.3 57.0 33.0 10.0
pH 8.0, Tris 0.00 1.7 88.9 0.8 15.2 82.4 2.4
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Table 14: Stability of 175 ng/nL mAb-316P DP in PFS St orage0O5C at

6 no. 250vat0B/a1e64845C at 28 days. Appear ancePass PassPRETRB3612/048574
Tur bi di tyl 0. 000. 000. 020. 04 WD 2013/016648 Table 14: Stability of 175 ng/nL

mat eri al .

n‘Ab_ 316P FD I n PEQ D("TI I IQ’)('\’I ’)I ('\/IQR?/I Qf or :\nn O 5C at R no- ’)5C at R no-
at 28 day sTabbiH1 6 Effest of bgffar @dipHeT A3 teFceioriits@t 401 2038 do¥s 100 % Nat i
Recovered 96,/ Q6. 3 B4, Hadl: GIr%a/LﬁAP)gr 898k RECAULT €9, famt 2P Acidic | % Basic
Pr?gs;?h(;’te 0.01 2.0 89.4 13 NA NA NA
Pr?gsgh%te 0.01 1.9 917 0.9 NA NA NA
Pr?(l)-ls;h%te 0.01 2.1 92.4 07 16.7 78.8 45
PﬁgsSthe 0.00 2.0 93.2 0.6 25.0 68.3 6.6
Pf?(l)-lsgh%te 0.00 1.8 93.9 0.3 208 62.3 8.0
pH 6.0, 0.00 1.9 94.5 0.0 36.9 54.0 9.1
Histidine
SpH 6.0, 0.00 1.9 93.1 0.4 31.9 50.8 83
uccinate
bH 6.0, Citrate 0.00 1.9 95.1 0.4 32.1 58.1 9.9
pH 5.5, Citrate 0.00 2.1 94.6 0.4 28.0 62.0 9.9
oH 5.5, Acetate 0.00 2.0 92.4 0.2 345 56.9 85
pH 5.0, Acetate 0.00 1.8 93.0 0.2 311 575 11.4

1Turbidity = change in OD at 405 nm relative to starting material.
2Average values of the non-incubated material for all 12 formulations

Table 2: Effect of pH on 10 mg/mL mAb-316P, 10 mM Histidine at 45°C for 28 Days

0, -
pH/Buffer | Turbidity | Ot % Native | 99 | o Main | % Acidic | % Basic
mg/mL gate
no
o ubation? | 0-00 9.5 98.1 0.2 57.8 31.1 11.1
pH 5.5 0.01 9.5 94.3 0.5 34.7 52.2 13.1
pH 6.0 0.01 9.7 94.7 0.9 37.5 51.8 10.6
pH 6.5 0.01 10.1 93.4 1.8 35.7 55.2 9.1

1Turbidity = change in OD at 405 nm relstive to starting material.
’Average values of the non-incubated material for all 3 formulations

Table 3: Effect of Cosolvents on 25 mg/mL mAb-316P Vortexed for 120 Minutes

Organic - Total

1 0 ; o ) o - o L o .
Cosolvent Turbidity (mg/mL) % Native | % Agg’'d | % Main | % Acidic | % Basic
No vortexing® | 0.00 25.6 97.3 0.5 50.6 39.2 10.3
No Cosolvent 0.10 25.6 97.3 0.5 511 39.0 9.9
0.2%
Polysorbate 20 | 00 247 97.2 0.5 51.1 38.9 10.1
0.2%
Polysorbate 80 | 001 247 97.3 0.5 50.9 38.9 10.2

Y .

2'628% Pluronic | 4 o1 25.2 96.9 0.5 505 39.2 10.3
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0.00 0. 00 fabfds: Oefrds 49 cBJonRhts on 25 mg/mL mAb-316P Vortexed for 120 Minutes
Organic Turbidity’ Total % Native | % Agg'd | % Main | % Acidic | % Basic
Cosolvent (mg/mL)
3% PEG 3350 | 001 25.3 97.1 0.5 50.7 39.0 10.2
1.5% PEG
3350 0.01 24.9 97.1 0.5 50.8 39.1 10.1
20% PEG 300 | 900 26.7 97.0 0.6 48.8 40.5 10.7
10% PEG 300 | 0,01 25.7 97.2 0.5 49.9 39.8 10.3
0,
20% Propylene | 25.8 96.9 0.5 51.1 38.6 10.3
Glycol

1Turbidity = change in OD at 405 nm relstive to starting material.
2Average values of the non-vortexed material for all 9 formulations

Table 4: Effect of Cosolvents on 25 mg/mL mAb-316P Incubated at 45°C for 28 Days
Organic vy 1 Total % o o . % o .
Cosolvent Turbty” | pH mg/mL Native % Aggd | % Main Acidic % Basic
no incubation® | 0.00 6.1 | 25.6 97.3 0.5 50.6 39.2 10.3
No Cosolvent 0.02 6.2 | 24.9 94.5 0.7 34.8 54.7 10.5
0.2%
Polysorbate 20 0.03 6.2 | 243 94.6 0.5 35.2 54.3 10.5
0.2%
Polysorbate 80 0.02 6.2 | 243 94.8 0.6 35.1 54.5 10.4

2 -
2'628" Pluronic 1 4 o3 6.1 | 24.6 94.7 0.6 33.8 55.6 10.6
3% PEG 3350 | 0.03 6.2 | 24.8 95.0 0.7 35.9 53.5 10.6
1.5% PEG
3350 0.02 6.2 | 244 94.8 0.6 36.0 53.5 10.5
20% PEG 300 | 0.12 48 [ 254 88.8 4.2 NA NA NA
10% PEG 300 | 0.09 54 | 25.0 93.7 0.9 241 67.0 8.9

[o)
20% Propylene | o 43 |61 | 246 |89.9 |56 346 542 | 112
Glycol

1Turbidity = change in OD at 405 nm relstive to starting material.
2Average values of the non-vortexed material for all 9 formulations

Table 5: Effect of stabilizer on 20 mg/mL mAb-316P, 10 mM histidine at 45°C for 28 days

- , v 1 Total % % o .| % %
Excipient Visual | Turb’'ty' | pH mg/imL | Native | Agg'd % Main Acidic | Basic

no incubation® | Pass 0.00 6.0 | 20.2 97.7 0.5 511 39.3 9.6
No Stabilizer Pass 0.02 6.1 | 19.8 93.6 2.0 33.5 56.5 10.1

150 mM NaCl | Fail 0.03 6.0 | 20.0 91.0 4.6 35.3 51.0 13.6

20% Sucrose | Pass 0.04 6.0 | 22.6 94.4 1.0 32.1 57.0 10.9

20% Sorbitol Pass 0.16 58 | 21.8 94.3 1.0 23.5 67.4 9.1

10% Mannitol | Pass 0.02 6.0 | 21.2 94.8 0.9 34.4 54.5 111
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6.0 6.1 6.0 6.06.06.0% Total Recovered 100 97 104 99 105 104 % Nati ve
Recovered 97.4 95.9 95.8 95.7 95.7 95.5 % Agg' ate Recvr'd 1.7 2.5 2.6 2.7
2.6 2.7 %bkeos/Re@dvered 53.3 45.8 45.8 44.7 45.6 45. 1 ¥CAaisdiie/okscover ed

Table 5: Effect of stabilizer on 20 mg/mL mAb-316P, 10 mM histidine at 45°C for 28 days

- , v 1 Total % % o .| % %
Excipient Visual | Turb’ty | pH mg/mL | Native | Aggd % Main Acidic | Basic
20%

Trehalose Pass | 0.05 6.0 | 22.7 94.7 0.5 33.2 56.6 10.2

5% Glycerol Pass 0.10 59 |20.8 90.2 54 NA NA NA
3% Arginine Pass 0.02 6.1 | 211 92.9 3.0 37.5 49.2 13.3
3% Glycine Pass 0.03 6.1 |1 19.8 93.7 1.7 31.0 58.0 10.9

1Turbidity = change in OD at 405 nm relative to starting material.
’Average values of the non-incubated material for all 9 formulations

5  Table 6: Effect of lyoprotectants on lyophilized mAb-316P incubated at 50°C for 28 days

0, 0, 0, 0, %
Excipient Visual Turb’ty1 pH :;%tfr:“_ l\/loative A/?gg’d I\//(I)ain ﬁcidic Basic
no incubation Pass 0.00 6.0 | 100 971 1.2 51.0 38.3 10.7
No Lyoprotectant Fail 0.09 6.1 | 100 70.0 28.5 24.2 35.1 40.7
2% Sucrose Pass | 0.02 6.1 | 104 90.7 7.4 37.4 39.1 23.6
6% Sucrose Pass | 0.00 6.1 | 105 96.1 1.8 46.8 39.2 14.1
2% Sucr., 2% Gly Pass | 0.02 6.0 | 114 94.5 3.4 40.9 42.4 16.8
2% Sucr., 2% Arg Pass | 0.00 59 | 109 95.9 2.0 47.2 38.4 14.4

'"Turbidity = change in OD at 405 nm relstive to starting material.
2| yophilized Drug Product reconstituted to 100 mg/mL REGN727 prior to analysis.
®Average values of the starting material of 4 formulations.

10

Table 7: Stability of lyophilized Drug Product Reconstituted to 100 mg/mi

Storage Temperature No 5°C 25°C 40°C 50°C
storage 4 mo. 3 mo. 3 mo. 2 mo.
Turbidity1 0.00 0.01 0.01 0.02 0.02
pH 6.2 6.3 6.2 6.2 6.2
% Total Recvr'd 100 104 100 98 105
% Native 96.0 96.5 96.2 95.7 94.9
% Aggregate 1.7 1.4 1.7 24 2.9
% Main 50.6 51.5 49.2 46.2 43.5
% Acidic 38.0 37.9 38.2 39.5 401
% Basic 11.4 10.5 12.7 14.3 16.2
Bioassay (% Ref. Std.)2 146 NP NP NP 152

1Turbidity = change in OD at 405 nm relative to starting material.
’Acceptance criteria: 50-200% of reference standard
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26.9 33.0 32.9 33.8 33.0 33.5 % Basic Recovered 19.8 21.3 21.6 21.6 21.5
21. 4 110 mMM Hi stidine, pH 6.0, 0.2% Pol ysorbate 20, 10% Sucrose, and
150 ng/ mworb13@ddasbi dity = OD at 405 nmrel ative to thecCTiuseeniogsmat eri al .
Tabl e 16: Conpatibility of 175 ng/nmL mAb-316P1 for 14 Days at 40C No

St or ageSt or age, @ assPol y- Pol y- Pol y- car bonat epr opyl enestyrene 4 ass
Stainless Steel Turbidity3 0.00 0.00 0.00 0.00 0.00 0.01 pH6.1 6.1 6.1 6.0

6.1 6.1 . -

Table 8: Compatibility of 50 mg/mL mAb-316P for 14 days at 40°C and 75% humidity
No Poly- Poly- Poly- Stainless

Storage Storage Glass propylene | styrene carbonate | Steel
Turbidity’ 0.00 0.00 0.01 0.00 0.01 0.01
% Total 100 98 99 104 103 98
% Native 97.0 96.3 96.3 96.2 96.2 96.1
% Aggregate 2.0 1.9 1.9 2.0 2.0 2.0
% Main 50.8 45.7 44.9 45.2 45.6 45.5
% Acidic 38.1 42.8 43.6 43.0 42.5 43.2
% Basic 11.2 11.5 11.6 11.9 11.8 11.2

1Turbidity = change in OD at 405 nm relative to starting material.

5  Table 9: Stability of 150 mg/mL anti-PCSK9 mAb-316P for 12 months-80°C

Storage Temperature control -80°C -30°C -20°C
Turbidity (OD 405 nm) 0.00 0.00 0.01 0.01
% Total mAb-316P Recovered 100 104 108 111
% Native Recovered 97.5 97.3 97.2 97.2
% Aggregate Recovered 1.7 1.8 1.8 1.9
% Main Recovered 56.2 56.5 56.4 56.3
% Acidic Recovered 26.5 25.7 25.7 254
% Basic Recovered 17.4 17.9 17.9 18.2

Table 10: Stability of 175 mg/mL anti-PCSK9 mAb-316P for 3 months-80°C

Storage Temperature control -80°C -30°C -20°C
Turbidity (OD 405 nm)’ 0.00 0.01 0.01 0.01
% Total REGN727 Recovered (RP-HPLC) 100 100 104 101
% Native REGN727 Recovered (SE-HPLC) 96.2 96.5 96.4 96.3
% REGN727 Aggregate Recovered (SE-HPLC) 2.7 2.5 2.6 2.7
% Main REGN727 Recovered (CEX-HPLC) 58.5 56.2 56.6 56.7
% Acidic REGN727 Recovered (CEX-HPLC) 294 294 294 294
% Basic REGN727 Recovered (CEX-HPLC) 12.2 14.5 14.0 13.9

1Turbidity = change in OD at 405 nm relative to starting material.

10
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% Total Recovered 100 98 104 100 105 98 % Nati ve Recovered 96.6 95.3 95.2
95.1 95.2 94.9 WD 2013/ 016648PCT/ US2012/ 048574 Tabl e 16: Conpatibility of
175 ng/ mMworbt3di6R: for 14 Days at 40C No StorageSt or ag@CHUSSE2@UEHIE %
Agg' ate Recvr'd 2.4 3.0 3.1 3.2 3.1 3.3 % Main Recovered 57.7 51.3 51.0

50.6 51.0 15a%le411: Stability of 150 mg/mL mAb-316P FDS' under stress conditions

No o 45°C 37°C 25°C Freeze/
Stress Test Stress?® Agitation Incubation Incubation Incubation Thaw
Time of 0 60 120 14 28 14 28 14 28 8
Stress min min min days days days days days days cycles
Visual Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
Appearance
Turbidity3 0.00 0.00 0.00 0.02 003 000 0.01 0.00 0.00 0.00
pH 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
0,
% Total 100 101 102 98 98 99 98 100 99 101
Recovered
o .
% Native 97.4 975 972 942 924 957 951 967 962 971
Recovered
0,
% Aggregate 4 o 17 21 34 41 24 26 20 22 17
Recovered
o .
% Main 53.6 537 547 387 290 46.3 395 515 491 53.9
Recovered
o .
%o Acidic 272 261 259 395 486 319 369 27.8 289 265
Recovered
o .
% Basic 19.3 202 195 218 225 218 237 207 220 196
Recovered
Bioassay (%
Relative 84 NP 84 NP 85 NP 82 NP 98 81
Potency)4

10 mM histidine, pH 6.0, 0.2% polysorbate 20, 10% sucrose, 150 mg/mL anti-PCSK9
mAb-316P
%No stress’ values are averages from both stability studies.

5  *Turbidity is reported as the relative change in OD at 405 nm as compared to the
starting material
*Percent relative potency; Acceptance criteria: 50-200% of reference standard

Table 12: Stability of 175 mg/mL mAb-316P FDS' under stress conditions

No - 45°C 37°C 25°C Freeze/
Stress Test Stress? Agitation Incubation Incubation Incubation Thaw
Time of Stress 0 60 120 14 28 14 28 14 31 8
min min min days days days days days days cycles
Visual Pass Pass Pass Pass Pass Pass Pass NA Pass Pass
Appearance
Turbidity3 0.00 0.00 0.01 0.01 0.03 0.00 0.01 NA 0.00 0.01
pH 6.0 6.0 6.0 6.1 6.1 6.0 6.0 NA 6.0 6.0
0,
é’TOta' 100 9 98 101 98 100 96 NA 99 98
ecovered
o .
%o Native 965 963 964 945 917 957 947 NA 962 96.1
Recovered
0,
% Aggregate ., 25 25 36 52 28 30 NA 26 23
Recovered
o .
%o Main 59.5 58.3 59.0 471 384 563 469 NA 582 593
Recovered
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% Aci di c Recovered 30.0 34.5 34.5 35.0 34.5 35.2 % Basic Recovered 12.3
14.2 14.5 14.4 14.4 14.4 110 mM H stidine, pH 6.0, 0.01% Pol ysorbate 20,
5% Sucr oswQ 280/arhd4ar gi ni ne, and 175 ng/ niL mAb 2Tur bi di t PCE/USDV1210485056 nm
relative to the starting material. Table 17: Charge Heterogeneity of

mAb- 316P by clEF Lot 1 Lot 2 Lot 1:Lot 2 (1:1 m x) Peak Islo. 131 Peak
Area, 0/0T38& 1Beak séymaity of0I78 M@iLRaak-3A6REFDDAdEr stre88 coibitbhys

No e 45°C 37°C 25°C Freeze/
Stress Test Stress? Agitation Incubation Incubation Incubation Thaw
. 0 60 120 14 28 14 28 14 31 8
Time of Stress . . )

min min min days days days days days days cycles
o -
% Acidic 301 293 294 395 476 323 398 NA 309 295
Recovered
% Basic

10.3 124 116 134 141 114 134 NA 11.0  11.1
Recovered
Bioassay (%
Relative 0.00 0.00 0.01 0.01 0.03 0.00 0.01 NA 0.00 0.01
Potency)4

10 mM histidine, pH 6.0, 0.01% polysorbate 20, 5% sucrose, 50 mM arginine 175
mg/mL anti-PCSK9 mAb-316P.
%No stress’ values are averages from both stability studies.
3Turbidity = change in OD at 405 nm relative to starting material.
5  “*Percent relative potency; Acceptance criteria: 50-200% of reference standard

Table 13: Stability of 150 mg/mL mAb-316P DP in PFS

Storage 0 5°Cat6 mo. 25°C at6 mo. 45°C at 28 days.
Appearance Pass Pass Pass Pass

Turbidity’ 0.00 0.00 0.00 0.02

pH 6.1 6.1 6.1 6.1

% Total Recovered 100 102 102 97

% Native Recovered 96.6 96.1 94.2 92.4

% Aggregate Recovered 2.4 2.6 3.2 4.3

% Main Recovered 58.4 58.5 45.7 35.8

% Acidic Recovered 31.8 313 421 50.9

% Basic Recovered 9.8 10.2 12.2 13.4

1Turbidity = change in OD at 405 nm relative to starting material.

10

Table 14:  Stability of 175 mg/mL mAb-316P DP in PFS

Storage 0 5°Cat6mo. 25°Cat6 mo. 45°C at 28 days.
Appearance Pass Pass Pass Pass
Turbidity’ 0.00 0.00 0.02 0.04
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0.8 (0.1) 7.99 (0.01) 0.8 (0.0) 7.98 (0.01) 0.7 (0.1) 2 8.15 (0.00) 2.6
(0.1) 8.15 (0.01) 2.6 (0.1) 8.14 (0.01) 2.6 (0.1) 3 8.29 (0.00) 6.9 (0.1)
8.29 (0.08 2013W16@s0) 8.28 (0.01) 6.9 (0.1) 4 8.42 (0.00LTAB26I2(0®S2) 8. 42
(0.00) 18.6 (0.2) 8.42 (0.01) 18.5 (0.1) 5 8.54 (0.01) 66.4 (0.3) 8.55
(0.01) 68.0 (0.3) 8.54 (0.00) 67.3 (0.1) 6 8.65 (0.00)
Table 14: Stability of 175 mg/mL mAb-316P DP in PFS

Storage 0 5°Cat6mo. 25°Cat6mo. 45°C at28 days.
pH 6.1 6.1 6.1 6.1

% Total Recovered 100 103 101 100

% Native Recovered 96.7 96.3 94.6 91.6

% Aggregate Recovered 2.3 2.4 3.0 54

% Main Recovered 59.1 59.7 471 37.7

% Acidic Recovered 31.2 306 40.6 48.2

% Basic Recovered 9.7 9.7 12.3 14.2

1Turbidity = change in OD at 405 nm relative to starting material.

Table 15: Compatibility of 150 mg/mL mAb-316P" for 14 Days at 40°C

Storage

Turbidity®

pH

% Total Recovered
% Native Recovered
% Agg’ate Recvr'd
% Main Recovered
% Acidic Recovered

% Basic Recovered

No
Storage,
Glass

0.00
6.0
100
97.4
1.7
53.3
26.9

19.8

Glass

0.00
6.1
97
95.9
25
45.8
33.0

21.3

Poly-

carbonate

0.00
6.0
104
95.8
2.6
45.8
32.9

21.6

Poly-
propylene

0.01
6.0
99
95.7
2.7
44.7
33.8

21.6

Poly-
styrene

0.01
6.0
105
95.7
2.6
45.6
33.0

21.5

Stainless
Steel

0.01
6.0
104
95.5
2.7
451
33.5

21.4

10 mM Histidine, pH 6.0, 0.2% Polysorbate 20, 10% Sucrose, and 150 mg/mL mAb
5  Turbidity = OD at 405 nm relative to the starting material.

Table 16: Compatibility of 175 mg/mL mAb-316P" for 14 Days at 40°C

No

Storage Storage, Glass Poly- Poly- Poly- Stainless
carbonate propylene styrene Steel
Glass
Turbidity® 0.00 0.00 0.00 0.00 0.00 0.01
pH 6.1 6.1 6.1 6.0 6.1 6.1
% Total Recovered 100 98 104 100 105 98
% Native Recovered 96.6 95.3 95.2 95.1 95.2 94.9
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4.0 (0.1) 8.65 (0.00) 2.8 (0.1) 8.64 (0.01) 3.4 (0.0) 7 8.82 (0.00) 0.9
(0.1) 8.81 (0.00) 0.3 (0.1) 8.81 (0.01) 0.6 (0.1) Table 18:mAb-316P

gl ycosyl avedopapsisdes 15a 294-302 2957.15 2957.19 PCT/US2012/048574
(Fuc) 1(G cNAc) 2(Man) 3(G cNAc) 2(Gal )2 294-302 2795.11 2795. 11

(Fuc)1(GA cNAc) 2(Man) 3(A cNAc) 2(Gal ) 1 294- 302 2404.94 2404. 94

(G cNAC) Pétvands  Qodhpaidlity 5O 50Rg/mL mAb-316P" for 14 Days at 40°C

No

Storage (SBtlorage, Glass cl::):rlg)l;)nate Egggllene Et?llrye-ne g:ZZIeSS
ass

% Agg’ate Recvr'd 24 3.0 3.1 3.2 3.1 3.3

% Main Recovered 57.7 51.3 51.0 50.6 51.0 50.4

% Acidic Recovered 30.0 34.5 34.5 35.0 34.5 35.2

% Basic Recovered 12.3 14.2 14.5 14.4 14.4 14.4

10 mM Histidine, pH 6.0, 0.01% Polysorbate 20, 5% Sucrose, 50 mM arginine, and 175
mg/mL mAb
*Turbidity = OD at 405 nm relative to the starting material.

5
Table 17: Charge Heterogeneity of mAb-316P by clEF
Lot 1 Lot 2 Lot 1:Lot 2 (1:1 mix)
Peak pl Peak Area, pl Peak Area, pl Peak Area,
No. % % %
1 7.99 (0.01) 0.8(0.1) 7.99 (0.01) 0.8 (0.0) 7.98 (0.01) 0.7 (0.1)
2 8.15 (0.00) 2.6 (0.1) 8.15(0.01) 2.6 (0.1) 8.14 (0.01) 2.6 (0.1)
3 8.29 (0.00) 6.9 (0.1) 8.29 (0.00) 7.0(0.0) 8.28 (0.01) 6.9 (0.1)
4 8.42 (0.00) 18.4 (0.2) 8.42 (0.00) 18.6 (0.2) 8.42 (0.01) 18.5 (0.1)
5 8.54 (0.01) 66.4 (0.3) 8.55 (0.01) 68.0 (0.3) 8.54 (0.00) 67.3 (0.1)
6 8.65 (0.00) 4.0 (0.1) 8.65 (0.00) 2.8 (0.1) 8.64 (0.01) 3.4 (0.0)
7 8.82 (0.00) 0.9(0.1) 8.81 (0.00) 0.3(0.1) 8.81 (0.01) 0.6 (0.1)
Table 18: mADb-316P glycosylated peptides
Peak Hea\_/y Observed mass (Da)
No Chain Comments
" Fragment Lot 1 Lot 2
294-302 2957.15 2957.19 (Fuc)(GlcNAc)(Man);(GlcNAc)(Gal),
294-302 2795.11 2795.11 (Fuc)(GlcNAc)x(Man);(GlcNAc)(Gal).
153 294-302 2404.94 2404.94 (GlcNACc)x(Man)s
294-302 2592.02 2591.96 (Fuc)4(GlcNAc)(Man);(GlcNAc)+(Gal).
294-302 2267.94 2267.92 (Fuc)(GlcNAc)x(Man)(GlcNAc),
294-302 2121.82 2121.80 (GlcNACc)x(Man)(GIcNAc),
15b 294-302 2283.91 2283.91 (GlcNAc)>(Man)s;(GlcNACc),
294-302 2429.98 2429.98 (Fuc)(GlcNAc)x(Man);(GlcNAc),
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2591. 96 (Fuc)1(G cNAc)2(Man) 3(G cNAC) 1(Gal )1 294- 302 2267.94 2267. 92

(Fuc) 1( Gl cNAC) 2( Man) 2( G cNAd) 1 294- 302 2121.82 2121.80
(G cNAC) 2ybEn)32(1@8NAC) 1 15b 294- 302 2283. 91 2283. 91
(G cNAc) 2(Man) 3( Gl cNAC) 1 294- 302 2429. 98 2429. 98

(Fuc) 1(G cNAc) 2(an) 3(G cNAc) 1 WD 2013/ 016648PCT/ US2012/ 048574 Tabl e

18: mAb- 316I?ag|gy](gosy|,7g1tpgl1gp%qg,éd},g@ted pephdds 302 2486. 99 2486. 97

(G cNAc) 2( Man) 3( Gl cNAO2  294-

PCT/US2012/048574

Heavy Observed mass (Da)
Peak .
No Chain Comments
" Fragment Lot 1 Lot 2
294-302 2486.99 2486.97 (GlcNACc)2(Man);(GlcNAc),
294-302 2633.05 2633.06 (Fuc)(GlcNAc)x(Man);(GlcNAc),
16 294-302 1188.52 1188.53 non-glycosylated NST site
290-302 3439.44 3439.44 (Fuc)(GlcNAc)(Man);(GlcNAc)(Gal),
17a 290-302 3278.40 3277.35 (Fuc)(GlcNAc)x(Man);(GlcNAc)(Gal).
290-302 2887.20 2887.26 (GlcNACc)x(Man)s
290-302 2766.24 2766.21 (GlcNAc)>(Man)s;(GlcNACc),
17b 290-302 2969.34 2969.25 (GlcNACc)2(Man);(GlcNAc),
290-302 2912.28 2912.25 (Fuc)1(GlcNACc)(Man);(GlcNACc),
290-302 3115.32 3115.35 (Fuc)(GlcNAc)x(Man);(GlcNAc),
Table 19: Integrated Peak Areas of Glycans Identified by Capillary Electrophoresis
Lot 1 Peak Lot 2 Peak 1:1 lot Glycan Glycan
Area® % Area, % mixture Peak Identity Structure
Area, %
1 8.6 (0.2) 6.8 (0.1) 7.6 (0.2) GO-Fuc Lt N
-
2 1.8 (0.0) 2.9(0.1) 2.3(0.1) Man5 %
£y
3 0.7 (0.0) 0.5(0.0) 0.6 (0.0) Minor peak is
unidentified
4 Below LOQ Below LOQ Below LOQ Minor peak is
unidentified
5 Below LOQ Below LOQ Below LOQ Minor peak is
unidentified
6 34.4 (01 45.8 (0.2 40.4 (0.2 GO i,
(0.1) (02) (02) 0y o)
Bt
7 1.5(0.0) 0.7 (0.0) 1.1 (0.0) Minor peak is
unidentified
8 Below LOQ 0.9(0.0) 0.6 (0.0) Minor peak is
unidentified
9 Below LOQ 0.7 (0.0) 0.6 (0.0) Minor peak is
unidentified
10 | 29.5(0.1) 24.7 (0.0) 27.0(0.1) G1(1-6) %\%WE
S
11 10.1 (0.1) 8.6 (0.0) 9.3(0.1) G1(1-3) and/or M&
G2-Fuc S -§
W
XW
N i
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2633. 05 2633.06 (Fuc)1(G cNAc)2(Man)3(G cNAO2 16 294-302 1188.52 1188. 53

non- gl ycosyl ated NST site 17a 290-302 3439. 44 3439. 44

(Fuc)i ( Gwilae)s2(bes) 3( G cNAC) 2( Gal ) 2 290- 302 3278. 40 3PTT/UBB012/048574

(Fuc) 1(G cNAc) 2(Man) 3(G cNAc) 2(Gal )1 290- 302 2887.20 2887. 26
(G cNAc)2(Man)5 17b 290-302 2766.24 2766. 21

G cNAc) 2(van) 3(G cNAc) 1

290- 302 29@Yle3d4: Integrated Beqhaireayel CHCREMY Sl Blary Jtpglragioresis
Lot 1 Peak Lot 2 Peak 1:1 lot Glycan Glycan
Area® % Area, % mixture Peak Identity Structure
Area, %

12 | Below LOQ Below LOQ Below LOQ Minor peak is
unidentified

13 | Below LOQ Below LOQ Below LOQ Minor peak is
unidentified

14 | 11.7 (0.0) 7.1(0.1) 9.4 (0.2) G2 N,

Sy

U G#-fuc and G# refer to non-fucosylated and fucosylated glycans, respectively. The symbol # refers to 0,

1,or 2.
? Glycan Key: ¥ fucose, ® N-acetyl glucosamine, * mannose, ¢ galactose.
LOQ = Limit of Quantification.
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2912.28 2912.25 (Fuc)1(A cNAc)2(Man) 3(G cNAc)1 290-302 3115.32 3115.35
(Fuc)1(G cNAc) 2(Man) 3(G cNAc)2 Table 19: Integrated Peak Areas of d ycans
| denti f i ewlOlzg13@apé4B| ary El ect rophoresis Lot 1 Peak Are@&aThéSkab/o23sPeak
Area, % 1:1 lot mxture Peak Area, % G ycan.. ldentity ' Gycan Structure
2186 (0.2 h6'tB QO. 121.7_.6 (0.2) &G Fuc ga- ra-V 2 1.8 (0.0) 2.9 (0.1) 2.3
(0 1) Man5s at Is claimed Is:

1. A pharmaceutical formulation comprising: (i) an antibody that binds specifically
to human proprotein convertase subtilisin/kexin type 9 (human PCSK9); (ii) a buffer at
pH of 6.0 + 0.3; (iii) a non-ionic detergent; and (iv) a stabilizer.

5 2. The pharmaceutical formulation of claim 1, wherein the antibody comprises an
HCDR1 of SEQ ID NO:2, an HCDR2 of SEQ ID NO:3, an HCDR3 of SEQ ID NO:4, an
LCDR1 of SEQ ID NO: 6, an LCDR2 of SEQ ID NO:7, and an LCDR3 of SEQ ID NO:8.

3.  The pharmaceutical formulation of any one of claims 1 and 2, wherein the
antibody comprises a HCVD of SEQ ID NO:1 and an LCVD of SEQ ID NO:5.

10 4. The pharmaceutical formulation of any one of claims 1-3, wherein

(a) over 90% of the antibodies have a molecular weight of 155 kDa + 1 kDg;

(b) over 50% of the antibodies have an isoelectric point of about 8.5; and

(c) from 75% to 90% of the antibodies are fucosylated.

5.  The pharmaceutical formulation of any one of claims 1-4, wherein the antibody

15  concentration is from 50 mg/mL = 7.5 mg/mL to 175 mg/mL = 26.25 mg/mL.

6. The pharmaceutical formulation of any one of claims 1-4, wherein the buffer is
histidine.

7. The pharmaceutical formulation of claim 6, wherein the histidine concentration
is 10 mM = 1.5 mM.

20 8. The pharmaceutical formulation of any one of claims 1-7, wherein the non-ionic
detergent is polysorbate 20.

9. The pharmaceutical formulation of claim 8, wherein the polysorbate 20
concentration is from 0.01% w/v = 0.0015% to 0.2% w/v = 0.03%.

10. The pharmaceutical formulation of any one of claims 1-9, wherein the stabilizer

25  is sucrose.
11. The pharmaceutical formulation of claim 10, wherein the sucrose concentration

is from 5% = 0.75% to 12% = 1.8% (w/v).
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0.7 (0.0) 0.5 (0.0) 0.6 (0.0) Mnor peak is unidentified 4 Below LOQ Bel ow
LOQ Bel ow LOQ M nor peak is unidentified 5 Below LOQ Bel ow LOQ Bel ow LOQ
M nor peawoie1xmoedentified 6 34.4 (0.1) 45.8 (0.2) 40. 2CTM@S2012@68554 t A-41-1
til-t,..17 1.5 (0.0) 0.7 (0.0) 1.1 (0.0) Mnor peak is unidentified 8

Bel ow LOQ 12. The pharmaceutical formulation of any one of claims 1-11, wherein the

antibody concentration is 175 mg/mL = 26.25 mg/mL, the bufferis 10mM = 1.5mM
histidine, pH 6 + 0.3, the non-ionic detergent is 0.01% w/v = 0.0015% polysorbate 20,
the stabilizer is 5% w/v = 0.75% sucrose, and further comprising 50mM = 7.5mM

5 arginine.

13. The pharmaceutical formulation of any one of claims 1-11, wherein the
antibody concentration is 150 mg/mL = 22.5 mg/mL, the bufferis 10 mM = 1.5 mM
histidine, pH 6 + 0.3, the non-ionic detergent is 0.2% w/v = 0.03% polysorbate 20, and
the stabilizer is 10% w/v = 1.5% sucrose.

10 14. The pharmaceutical formulation of any one of claims 1-11, wherein the
antibody concentration is 150 mg/mL = 22.5 mg/mL, the bufferis 10 mM = 1.5 mM
histidine, pH 6 + 0.3, the non-ionic detergent is 0.01% w/v = 0.0015% polysorbate 20,
and the stabilizer is 10% w/v = 1.5% sucrose.

15. The pharmaceutical formulation of any one of claims 1-11, wherein the

15  antibody concentration is 100 mg/mL = 15 mg/mL, the buffer is 20 mM = 3 mM histidine,
pH 6 = 0.3, the non-ionic detergent is 0.2% w/v = 0.03% polysorbate 20, and the
stabilizer is 12% w/v = 1.8% sucrose.

16. The pharmaceutical formulation of any one of claims 1-11, wherein the
antibody concentration is 50 mg/mL = 7.5 mg/mL, the buffer is 10 mM = 1.5 mM

20  histidine, pH 6 = 0.3, the non-ionic detergent is 0.1% w/v + 0.015% polysorbate 20, the
stabilizer is 6% w/v = 0.9% sucrose.

17. The pharmaceutical formulation of any one of claims 1-16, wherein at least
91% of the antibody has native conformation after 28 days at 45°C.

18. The pharmaceutical formulation of any one of claims 1-16, wherein at least

25  35% of the antibody is the main charge variant of the antibody after 28 days at 45°C.
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0.9 (0.0) 0.6 (0.0) Mnor peak is unidentified 9 Below LOQ 0.7 (0.0) 0.6
(0.0) Mnor peak is unidentified 10 29.5 (0.1) 24.7 (0.0) 27.0 (0.1)
Gl(1-6) MWOD0131m6648) 8.6 (0.0) 9.3 (0.1) GI(1-3) and/ or PGXAISaE12/048Fabl e 19:
I ntegrated Peak Areas of G ycans Identified by Capillary El ectrophoresis

Iéo; cz]i-n??a:( d:\ﬁu?‘?t OeA.)p %trmgcelﬁ?lgéﬁ fc'??rrn%?étio%)o}:a%y l)r?et omla)ﬂngqa éD %v%lére'?‘rﬁ (aaffjl’eag?
94% of the antibody has native conformation after six months at 25°C.
20. The pharmaceutical formulation of any one of claims 1-16, wherein at least
45% of the antibody is the main charge variant of the antibody after six months at 25°C.
5 21. The pharmaceutical formulation of any one of claims 1-16, wherein at least
96% of the antibody has native conformation after six months at 5°C.
22. The pharmaceutical formulation of any one of claims 1-16, wherein at least
58% of the antibody is the main charge variant of the antibody after six months at 5°C.
23. The pharmaceutical formulation of any one of claims 1-16, wherein at least

10  96% of the antibody is the main charge variant of the antibody after three months at -
20°C, -30°C, or -80°C.

24. The pharmaceutical formulation of any one of claims 1-16, wherein at least
56% of the antibody is the main charge variant of the antibody after three months at -
20°C, -30°C, or -80°C.

15 25. A pharmaceutical formulation comprising (a) 175 mg/mL = 26.25 mg/mL of an
anti-PCSK9 antibody, (b) 10 mM = 1.5 mM histidine, pH 6 = 0.3, (c) 0.01% w/v =
0.0015% polysorbate 20, (d) 5% w/v = 0.75% sucrose, and (e) 50 mM = 7.5 mM
arginine, wherein:

(a) the antibody comprises an HCVD of SEQ ID NO:1 and an LCVD of SEQ

D
20 NO:5;
(b) over 90% of the antibodies have a molecular weight of 155 kDa + 1 kDg;
(c) over 50% of the antibodies have an isoelectric point of about 8.5; and
(d) from 75% to 90% of the antibodies are fucosylated.
26. The pharmaceutical formulation of claim 25 consisting of (a) 175 mg/mL +
25  26.25 mg/mL of the antibody, (b) 10 mM = 1.5 mM histidine, pH 6 = 0.3, (¢) 0.01% w/v =
0.0015% polysorbate 20, (d) 5% w/v = 0.75% sucrose, and (e) 50 mM = 7.5 mM

arginine, in water.
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G ycan Structure 2 12 Bel ow LOQ Bel ow LOQ Bel ow LOQ M nor peak is
unidentified 13 Below LOQ Bel ow LOQ Bel ow LOQ M nor peak is unidentified
14 11.7 (wWoQp13fide480.1) 9.4 (0.2) &R 1 G#-fuc an@CHSe@Reussro
non-fucosylated and fucosyl ated gl ycans, respectively. The synbol # refers
to 0, 1, or | ucosami ne, nannose,

y:. V fucose,
o aet cse. LBn I phdifadeicnl frpiIRTasceis mows) J69 ST Samet FURB B 04857 4

VWhat is clainmed is:
an anti-PCSK9 antibody, (b) 10 mM = 1.5 mM histidine, pH 6 + 0.3, (c) 0.2% w/v =

0.03% polysorbate 20, and (d) 10% w/v = 1.5% sucrose, wherein:
(a) the antibody comprises an HCVD of SEQ ID NO:1 and an LCVD of SEQ ID
5 NO:5;
(b) over 90% of the antibodies have a molecular weight of 155 kDa = 1 kDg;
(c) over 50% of the antibodies have an isoelectric point of about 8.5; and
(d) from 75% to 90% of the antibodies are fucosylated.

28. The pharmaceutical formulation of claim 27 consisting of (a) 150 mg/mL mL =

10  22.5 mg/mL of the antibody, (b) 10 mM = 1.5 mM histidine, pH 6 + 0.3, (c) 0.2% w/v =
0.03% polysorbate 20, and (d) 10% w/v = 1.5% sucrose, in water.

29. A pharmaceutical formulation comprising (a) 150 mg/mL mL = 22.5 mg/mL of
an anti-PCSK9 antibody, (b) 10 mM = 1.5 mM histidine, pH 6 = 0.3, (c) 0.01% w/v =
0.0015% polysorbate 20, and (d) 10% w/v + 1.5% sucrose, wherein:

15 (a) the antibody comprises an HCVD of SEQ ID NO:1 and an LCVD of SEQ ID
NO:5;

(b) over 90% of the antibodies have a molecular weight of 155 kDa = 1 kDg;
(c) over 50% of the antibodies have an isoelectric point of about 8.5; and
(d) from 75% to 90% of the antibodies are fucosylated.

20 30. The pharmaceutical formulation of claim 29 consisting of (a) 150 mg/mL mL =
22.5 mg/mL of the antibody, (b) 10 mM = 1.5 mM histidine, pH 6 + 0.3, (¢) 0.01% w/v =
0.0015% polysorbate 20, and (d) 10% w/v + 1.5% sucrose, in water.

31. A pharmaceutical formulation comprising (a) 100 mg/mL mL = 15 mg/mL of an
anti-PCSK9 antibody, (b) 20 mM = 3 mM histidine, pH 6 = 0.3, (c) 0.2% w/v = 0.03%

25  polysorbate 20, and (d) 12% w/v = 1.8% sucrose, wherein:
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1. A pharmaceutical fornulation conprising: (i) an antibody that binds
specifically to human proprotein convertase subtilisin/kexin type 9 (human
PCSK9) ; (WO)eow/dedsBer at pH of 6.0 - 0.3; (iii) a non-i ecrausdaeusient ; and
(iv) a stabilizer. 52. The pharmaceutical formulation of claiml1, wherein

e P20 TR iSS Phnhes of FSER R o AR R B NS 3 ™

and an LC[ﬂﬁ of SEQ I D NO 8. 3. The pharnmaceutical formrulation of any one
of clains e§nd 2 wherein the anti body conprises a HCVD of SEQ ID NGO 1 and
an LCVD of SEQ ID NGO 5. 104.The pharnmaceutical formul ation of any one of
claims 1-3, WA ?‘@rﬁo?%‘)ft%‘?/%?t'b@é%s@ﬁv? ﬁ@‘%‘?ﬁ‘i'%d%ﬁ'@gnﬁé%k%a mol &l ar wei ght
of 155 kDa - 1 (b) over 50% of the antibodies have an isoelectric

poi nt of abouf) (8’355013’#5”(%?”"1*396'@?7‘8% % 1s98Be i PPié ob#RAUbB @ 8Rd ar e

fucosyl at ed. har maceutical formul ati on of any one of clains
1-4, wRerein P'hfio’ﬁrﬁs/‘b@ 74 8tHREeHRGHRS ¥R fyeosylatsth 50 ng/nLk - 7.5 mg/nl to
175 mg/nL - 26.25 ng/ni. 6. The pharmaceutical fornulation of any one

of clains 1-42 vwierrdiaimacretipalfioratulation of slainypheonsisting of (ayHE0 phaMkevlent i cal
formul ation of claim®6, wherein the histidine concentrationis 10 nM- 1.5
mM  208. Th® rp@/arm@fdb@amtﬂ@kiy,f(biaﬁllm i rmidfhisiidineopld 6of 0.81 @) AR YA WK, = wher ei n

the non-ionic detergent is polysorbate 20. 9. The pharnaceuti cal
formul ati an03sh polyaoryad, 200Maed éd)n2the/ \vpol p3osUvadse, dOvatencentration is from
0.01%wWv - 0.0015%to 0.2% w v - 0.03% 10. The pharmaceuti cal

formul ation @ anph#hRRceltical BtABatordsonditrirgi (8) Shmgihiakilld Z8mgRiLSfaHCT 0se.
11. The pharmaceutical formulation of claim 10 wherein the sucrose

concenpr atdn‘ﬂBodI)ﬁccfnﬁ&%lr@%n' HOVBYYsER B2¥0:1 dndB3ik KANof SEQ IDING:5TH 10

phar maceutical formulation of any one of claims 1-11, wherein the antibody

concent r at,hm 1 5 n:.lm.s%g/n@épﬁ 62503184 w0 Pt | %rysbr%atﬂe%\/'a

nd
hi sti di ne, non-ionic detergent 1s 0 01% wWv - 8015%

pol ysor bat ’ ris 5%wv - 0.75% sucrose, and further
PR

conpri sing ar gi ni ne. 13. The pharmaceutical formnulation

o 2 o o' FhE b B BRI AR ARIR SORGSRLERH 8% 5D o/
non- |on| C ,\ggtsergent is 0.2% wv - 0.03% pol ysorbate 20, and the stabilizer
is 10% w v ="1.5% sucrose. 1014. The pharmaceutical fornulation of any one

o/ L5t he. bulPt 8P P i Bpties il f AR ah rt‘e*%%?@a”%@%onz.zoﬁ.c

detergent is 0, 01% orbate 20 ta Ilzer is 10%
wv - 1.5% sd@r%@é%w’ Of”i%a”tgﬂa'eﬁ %&FHGEE'FF’P Hﬂ? %% any one of
claims 1-11, re| anti bo oncentration is 100 ng/rrL- 15 ng/ m,
the buffer s %Q’ ﬂf]@ﬁaa?%@c eSle ducosyad. { he non-ionic det er gent
is 0.2%wWv - 0 03%po| sorbate 20, and the stablllzer is 12%wv - 1.8%
sucrose. 1s6. h?r%‘aﬂﬁé@r&‘&&%u?"%t'of‘&? ﬁ‘ﬁ|”ét°’?’8ﬂ”%?rt'”8rw (B8 MY Bk A5 1-11,
wherein the antlbod concentration is 50 [l - ng/ nL, the buffer is
10 mM - 1.75 membkf ©eiagtipedy. (p116 MM B> mMW 'Sﬁ@'ﬁeiﬂﬁhﬁd Qi%t (6 Qd¥twivs 0. 1% w/ v
- 0.015% pol ysorbate 20, the stabilizer is 6% wv - 0.9% sucrose. 17.
The pRar ndc@1i% palb/sdrbamoaahd)(ﬂ)@% afvy: 088 wfcradeainnmatér. 16, wherein at | east
91% of the anti body has native conformation after 28 days at 45C.
18. The phar f&.ceumetraid foroprapdratgi adconyfosition toateooifprisésaamanttPCEK9whébalyn at
| east 2535% of the antibody is the nmain charge variant of the anti body
after 28 deldessithdd 3% watet,Ghe e¢thqphampaisegtthe steps of: nul at i on of any one of
clainms 1-16, wherein at |east 94% of the anti body has native conformation
after six nont hsa)db azfi8s vial co@biningheatph an rat-E@SKSadntibodynhistitinensuwefosany one
of clainms 1-16, wherein at |east 45% of the antibody is the main charge
vari ant of tbhedpoysdbatg 28f t er six nonths at 25C. 521. The pharnmaceuti cal
formul ati on of any one of clains 1-16, wherein at | east

25 b) holding the combination of step (a) at about 5°C for about 60 minutes; then

¢) decreasing the temperature at a rate of about 0.5°C per minute; then

d) holding at about -45°C for about 120 minutes; then
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96% of the antibody has native conformation after six nonths at 5C 22.
The pharnmaceutical formulation of any one of clains 1-16, wherein at |east
58% of t hwoantdtedy is the nmain charge variant of the amCirhisdyizafgses six
nont hs at 5C. 23. The pharmaceutical formulation of any one of

clainms 1-16, wherein at |east 1096% of th nt' s the main charge
variant of the dHITBGHY F FEPOPRPES AR tf"%gﬁ{sforrsoc or _80C. O 24

The pharnaceuti cal forrrul ati on of any one ?f cl ai -16, wherein at | east
56% of the anti Bb@§EASNGIRE TIPS AWEA @ rdi&iq éH?“t&f_’tOn‘ée"éf‘HWtBo@?”after t hr ee
months at - 20C, -30C, or -80C. 1525. A pharnmaceutical formulation

conpri sing (a) LHoldonat abopig25% fogAReULFR hawrsafien. PCSK9 ant i body, (b) 10 mM
- 1.5 mMMhistidine, pH6 - 0.3, (c) 0.01%wv - 0.0015% pol ysorbate 20, (d)
5% w v - 0.75% sudrasasingthd t¢rapersirerdd a rafe 6f hB1CGpgyi minnte; theher ei n:

(a) the antibody conprises an HCVD of SEQ ID NO 1 and an LCVD of SEQ ID
20NQG 535 i) hdltihg avasoud %6 for bheutddidupdiheas have a nol ecul ar wei ght of
155 kDa - 1 kDa; (c) over 50% of the antibodi es have an

i soel ectric poi PI détre RRUthe SerBperdfife at a rate of abou€ld.5fC.aReTS% t 0 90% of the
anti bodi es are fucosyl ated. 26. The pharnaceuti cal formul ation of claim 25

consi sti ng of /, f d b) 10 nM -
1.5 nM hi gtl di 512()) ndiEh grg Boyr 2525%@8%%&%;?@%@_% BFlé(}gg%@;r%%éFygorga%e 20, (d)

S%wv - %é’ %ﬁﬂ?tﬂod @f‘galﬁneéS $L91HQMc?m§r|§5%Me%;t%frUfne_ in water. 27. A

phar ITB.CEUtI C formulation conprising 22.5 ng/nL of an

anti - PCSK9 anti ﬁgl?%ckglg@t gla?g?m&%opﬁ%{ﬁ% If'r\e%dg&ﬁ'ﬁron%s@pv\h%i% nifrGder?- 2% W v

- 0. 03% pol ysor sucrose
(a) theg antibody g grgrhses an HCVD of SEQ ID NGO 1 and an LCVD of SEQ I D
5NQ 5; ( ? over 90% of the antibodi es have a nol ecul ar wei ght of

155 kDa - 1 kDa st?p et;mg tﬁ&)lglq}ﬁ%érg&r{?tgb%t&% rﬁ%@dﬁgﬂﬁb%gf ve an

i soeLegt ri c poi Pt and to 90% of the
ol ai m 27 cons ot 1ig oy SFoq 5 %‘fwn%”@‘f’” 55RO SRR LG 8D (o)
10 mM - O}?/emm St 'kgérﬂjepno?l_!) e ste gfsttcéorp)erlgg gy - 0.03% pol ysorbate 20,

and (d) 1 %0 SUCT OSE€, 9.7 A pharnaceuti cal

oot Tbody. (o ¥ brenefied § wwer??“ g s, %hereW 9’31§L 87 TS, 0015%

pol ysorbate 20, and (bg 10% wW v - 1.5% sucrose, rein: 15(a) the antibody
conprilSes - RGeS/ ant 246) 1I0[5“MG 1.54A histidinee §50) 5@:'39/% PO % PAYSPRARr  90%

of the antibodi es have a nol ecul ar wei ght of 155 kDa - 1 kDa; (c) over 50%
of the antd0hand 6% hBP& SEreseorp seMpingd gbsiep (a)f arthwhered) the aah® QIO fr om 75%
to 90% of the anti bodies are fucosyl ated. 2030. The pharnaceuti cal

f or mul at i cantibdyctamprises ag bRt PinGE@ 1D (NO:2.180HEHRRAIOf GEQ DO, g/ . of t he
anti body, (b) 10 M- 1.5 nmMhistidine, pH6 - 0.3, (c) 0.01%wv - 0.0015%
pol ysor batCRB3 cARHQ(IB)NQBYemLGDR1lof SESINGs€, an HCRE ef SEQ IDINO:7Aand

phar maceuti cal formulation conprising (a) 100 ng/nL nL - 15 ng/nL of an

ant i - PCSK@ndHi PR al/SEQUHY N8 mAb-386HM hi stidine, pH 6 - 0.3, (c) 0.2%wW vV -
0. 03% 25pol ysorbate 20, and (d) 12% w v - 1.8% sucrose, wherein: (a)

t he ar”0i body PHonihei retsod af MVt clrgs Bﬁ}3ﬂovner&mdhaﬁn1£ﬂ5@far@§®y D NQO 5;

comprises an HCVD of SEQ ID NO:1 and an LCVD of SEQ ID NO:5.
40. The method of any one of claims 35-39, wherein (a) the antibody comprises an
HCVD of SEQ ID NO:1 and an LCVD of SEQ ID NO:5; (b) over 90% of the antibodies
have a molecular weight of 155 kDa + 1 kDa; (¢) over 50% of the antibodies have an
25  isoelectric point of about 8.5; and (d) from 75% to 90% of the antibodies are

fucosylated.
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(b) over 90% of the antibodi es have a nol ecul ar wei ght of 155 kDa - 1 kDa;
(c) over 50% of the antibodies have an isoelectric point of about 8.5; and
5(d) fromwd30axwe@8% of the antibodies are fucosyl ated. PCT/US3®12/0745¢4

phar maceut i cal for mul ation of claim 31 consisting of (a) 100 ng/nmL niL -

/L of th bod mM hi s 0. 2%W/
0" 03% pol y<br KhPESt Cg%ﬁa@%ﬁp%wwp“'&ﬁggw DR Ks i S s '

33. A ph t 5 / mL of
A 10ant ?BH%*SSE* Gter il pes P Tl gt a%%“eaﬂ%%#gsm"?o NO. 5,
b) 10 MM - hi sti 0.015% | bat
b0 and (a) ﬂar"%cg@ C@ﬁ%@@éq'omgmr'ﬂ&gap%a ragculicd ST PRI oy | oas.

an HCVD of ISE 1I D NO 1 %{1 LC,\/D of SEQ ID NOS 15(b) over 90% of the
ant i bodi eSHIVE "§SYRPERASH W VAR ght of 155 kDa - 1 kDa: (c) over 50% of the

anti bod| es have an |soel ectrl c oi nt of about_8.5; andnég% from 75%to 90%
of the>anti bdt edeH@ osition Of C'a'@442 qorﬁ‘é'sﬂ'ﬂ%?f Q{mlc*al

formul ati on of cIa|m33 conS|st|n (a) 50 ng/mL nL - /mL of the
ant i body, M@mLiantigegy. 19 nMemv.-pidd @F'W@e (HO ). Oﬁﬁgo@tf)%(polw@ {¢ 20,200. 015%
pol ysorbate 20, and (d) 6% wv - 0.9% sucrose, in water. 35. A net hod
for preparainldgi"/ai@cﬁﬁ(a@gi:lpis@rinmmr. conprises an anti-PCSK9 anti body and | ess
than 0.3% water, the nethod conprising the steps of: a) in a glass

vi al conbi ni ng. Viiieggharraacaitital-cBOPKSitiendl ddaichy42 dunststinly ole]100suginase 15 and

pol ysorbate 20; 25b) hol ding the conmbi nation of step (a) at about 5C for
about 60 mhgLesmitibbde2oGmMAer meAsikiGnd (i 6.8)TRENRLW.E3%8 boRssrBhe 20f apdpout
0.5C per mnute; then d) holding at about -45C for about 120 m nutes; then

VO 20]@/01@@48%@'%%@;@/,@%@74 e) reducing the atnosphere pressure to

about 100 mlorr; Increasing the tenperature at a rate of about 0.5C per

Tn2E225| Lge?hfe tenp[mra ?J?etlejt'g%%ghlpa%e _();)P(g?@gwp(téorngénn%?{e; trhg/ﬂﬂS‘% 'ﬁol di ng
o BRI RIS PR AL 5 o

to storage. . ., rhe nethod of cI aim 35, further conprising the steps
of : and 184*?)7’536‘@?? imYatehe gl ass vial containing the combination of
step (k) with nitrogen 10gas; and m) stoppering the vial under about 80% of
at nospheric ptlesier armaceutigg compesifien plodaipr425eaisislinsobt75aBokHet 86851 he
conposition is brought to 2-8C after step (i), (j) or (k) and prior to the
step db strogpéramigodih&S5vilx 5.25 mM BigtidifidépHB.Oh OB8S +Bb26fiep@ysarhae ns
35-37, wherein 50 mg/nL - 7.5 ng/nL of 15anti-PCSK9 anti body, 10 nM- 1.5
mM hi st i diaoeaf@bh B.203.15%. slieoseOinQddn pol ysorbate 20, and 6% - 0. 9% sucrose
are conbined at step (a), and wherein the anti-PCSK9 anti body conprises an

HCDR1 of SEQ 47D e phardacddGEiRZompoSitiéd bLAMYQn3, of 3RINTKEIPRA6 0k h&ER (ARNBIO 4, an
LCDR1 of SEQID NO 6, an LCDR2 of SEQ ID NO 7, and an LCDR3 of SEQ ID

NO 8. MAD- 3h6iBody26b3%riséan MEVTDEf SEQaDWN®@NenefantiCAiDTs: SEQ I8 NOBgbRbvert he
anti-PCSK9 anti body conprises an HCVD of SEQ ID NO 1 and an LCVD of SEQ ID

NG 5. 9% offthe aRB RS 1fve@dMoleBRa0keightdf 85 Rba3d kmhigeedver 66% dfftee
anti body conprises an HCVD of SEQ ID NO 1 and an LCVD of SEQ ID NGO 5; (b)

over 99% ontib@efRhIAi88e0AY Boift STRILBGUS. 8 antBluPhéma5oleDdibser thel kDa; (c)

over 50% of the antibodi es have an 25i soel ectric point of about 8.5; and
(d) from Z5ipsMe9%i0bosy ARt i bodi es are

48. A pharmaceutical composition of any one of claims 1-34 and 41-47, wherein
said composition is contained in a container.
49. The pharmaceutical composition of claim 48, wherein the container is a vial.
25 50. The pharmaceutical composition of claim 49, wherein the vial is glass.
51. The pharmaceutical composition of claim 48, wherein the container is a

syringe.
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fucosyl at ed. 41. A pharmaceutical conposition conprising an anti-PCSK9
anti body and | ess than 0.3% water, produced according to the nethod of any

one of claDreEB133B6648. 42. A pharnaceuti cal conposi t iPOm/USeeROISSTHY a
phar maceutical conposition of clai m41 resuspended in water. 543. The
phar maceutic sition of clai I’]SI tin 5 ng/ L
Bnti body, 1o%°ﬁqelp TR CATRES 51 510 Whgheh BGYIRIDBIor bat & 26,

and 6% - 9% sucr ose, in water. 44 The pharnaceuti cal corrp05| tion
of cl ai miﬁn@é‘?{‘sggﬁ ng of 100 mg/nL - 15 ng/nL antibody, 20 nM -

hi sti di 2% - 0.03% t 20 d 1012% - 01
M omer P e orpirfdecuiy CaTPP S St € whe i St nosrs %@H@%{f i ng of
150 / mL ti bod 5.nmM h d , 0.3% -
0. 045% po@@%ﬁ)m@%g'agﬁwri@@/QU@D%/W%@?‘ZJS%th'vw' fapaye s FEORGTRE: 03
D oS o or B2 BE e SicPpe’ AR FFAd 28 i Bh”%pc’f 1553235 o oeaser

| bat - 3.15% s
P oot + catt. AREeeising %Ph%[ﬁg?cg{ﬁt‘éséﬁor&woaﬁv*ﬁe % aouene o IEE 347 he
anti body c |ses an HCV ﬁE(%IDNOl and an LCVD of SEQ ID NO 5; (b)
over 90%01%@ ORISR nﬁ‘ﬁ{? % nol ecul ar wei ght of 155 kDa - 1 kDa; (c)

ouer 0% oL 10 GNAORLES ORYBThebFRECLLGolBum Rl Pyt & 5 and
s PR R P ) it
e B LT B o P S AT e

gl ass. tThe ph r %L}t sal g osition of claim48, wherein the
cont ai ner steppgr. &) ”@@ e 'gf The pharmaceutical conposition of claim
51, wherein the syringe is |l owtungsten gl ass. 53. The

phar maceuti cal conposition of claimb51, wherein the syringe is a NUOVA OVPI
1 nL long glass syringe equipped with a 27-G thin wall needle, a
FLUROTEC5coat ed 4023/50 rubber stopper, and a FM 27 rubber tip cap.

54. A kit conprising a pharnaceutical conposition of any one of clainms 1-34
and 41-47, a container, and instructions. 55. The kit of claim 54,
wherein the container is a prefilled syringe. 56. The kit of claim
55, wherein the syringe is a NUOVA OWI 1 niL |long glass 10syringe equi pped
with a 27-G thin wall needle, a FLUROTEC-coated 4023/50 rubber stopper, and
a FM 27 rubber tip cap.
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