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(57) Abstract: One aspect of the present invention provides an aqueous pharmaceutical formulation with a pH of 4.0 to 8.0, comprising
(a) an HL161 BKN antibody or a fragment thereof, (b) one or more additives selected from mannitol, sorbitol, arginine, histidine,
glycine and salts thereof, (c) a buffer system selected from citrate or histidine, and (d) polysorbate. The HL161 BKN antibody present
in the formulation has improved stability and is non-toxic, and thus has high industrial applicability.
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o A A
vt ol |§x.38—F ¢ Rn 39 s A3
7l & ok
B.owkm o 3 FeRn 314 ¢ HL161BKNOl & 2 3lE A8 of #al # o]t}
Wl A7) &

43 093 A FoAA 25 S0l AAGAES] €A § 79 ol
i

olsh e A7be el Wak A ATA 17 HE A= A LA ez

S ALl Z4bo] A17el 7In e o] Ea 270 of

IVIG(Intravenous immunoglobulin) 5o =& &% ¢

D e o] S E 3o} vl ke I uhE ALgA] 217

G gloml, IVIGSh B4 ¥a) wEgel 793 A wul ol WAL ol
s

B 2-g 3 7kl o] 93 o] glo] o] A & F-ofo A o] X5 A o] g
*JEH o]},
5130, A+ FcRn 314 & o] &3 A7pdA 9 A3 547 A5 2
ATHH el = E5] /WA F A110-2014-0147606 ). A7 3FA) = 126G 2
g Ako] & % (Recycling) 2H-8-¢ll ¥ 8F1= FcRn(Neonatal Fc Receptor)<
LE=7138k0] AW 1G] A4 45 (Catabolism)E S 7HA 7 0 24 A7 A &
ko] AstS x)gatax} 3= A2 7] A9 oFE- o]t} o] ¥ & &}-FcRn
A= 7E ABAEY FARE WEE 7 A= AFoE 7|
2, ol e gk A E AW AH7F) 2l (Autoantigen)©l] T g

Z}7Fa} Al (Autoantibody) 7} A 5Fo] A #ho] v} EU= 3 32 % (Pemphigus
bulgaris)o] 1 217 4 & 5= (Neuromyelitis optica), 5% =7 = < (Myasthenia
gravis) ¥ & TF A7PA o A ko] H-83817] A= ol g A
Az A R ol el whet H A5k Aol ag Aot
g o] AAR A

713 A

PSS $3 A7 AHS AR89 G-FeRn A0 A A 2he

A& Nalr] YA ek A, 8F-FeRn &HA) €1 HL161BKNel| & 2] 3%
H 2 A 8-S ks
A A

A7 EAE EAE ] Aell, By o] o 52, (a) @-FeRn @A) 1= 0] 9
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@A, (b) T E, £8E, ol=2Y|d, 3| 2HW, =94 R o] 59| fI o R E
AEE = 18 ol o] M, (o) A Ed ol E Bz s AEd o m fE A H
b A28 2 (D) A2 A E E38EE of A s A A & Al gk
g o] § 7}

8] Hog o] whE (a) &-FeRn 34 1= o] o] @A, (b) *IYE, 4| &, ol=27]d,
S| ~E W, =] al B ol 59 Yo RNE A= 1F ol HIHA, (o)
ANEHOIE e 3| AEH OB A s bz A 28 9 (d) Al A&
328HsEE pH 4.0 WA 8.09] oFA| T4 Al Al = HL161BKN°ﬂ 2 % 3}¥l oFs}
A= R, A7 Al A HL161BKNS| 244 o] a4l & Flstitt.
cwe) ae 4

[9] %= 12 DSC(Differential Scanning Calorimetry)E- ©]-83}o] HL161BKN2]
At A& w4 g Aot

[10]
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[14]

[15]
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[17]

[18]

[19]

[20]

[21]

[22]

T2 NEEAYEFR-E20]E ¥ pH 5.0, 6.0, 7.0, 8.0 271 ) A
HL161BKN®9| 45~ 7}&: e A & 1&gk A o]t}

%= 32 HLI61BKNS| A& A-317] 9 8k A4S =238k 3l o] o),

Y47 A H2E A, R A ol ube) A4 ¥ HL161BKN(210 mg/mL) <]
& A (aggregates) 2 T (fragments)2] ¥ 3} 5 8F2Q18H Al o],

T 5E 7438 A 270 b HL161BKN(210 mg/mL)2] A3} ¥ o] #| (charge
variants) %S CEX-HPLCE o] -&3&}o] ¥4 3l Al o]t}

562> -8 A 30 12 HL161BKNE| &5 A W s}aFo] 44 (Analysis
of variance, ANOVA) 4 3}& e Flo|t)

T 78 F8A 2 upet A4 ¥H HL1I61BKNQ210 mg/mL)2] -5-F A 2 ¢ 2]
H3hekg 2l gk Aol

8 A 3o & HLI61BKNS 344 2 v o] ¥ 3}ako]
28] 7] & H(Design of Experiment, DOE) ¥4 A 35 el Aolt},

%= 9% F3 A Z23tel uE HL161BKNS| A5} ¥ o] #|(charge variants) 42
CEX-HPLCE o] &3}o] ¥4131 Ao|t},

102 F7F 78 A Bl 2~ E o)A HL161BKN(210 mg/mL)2] - H A 2 v#H 9
W steks Flgk slojtt

5112 F7F A 2Bl A @A 276l ukE HL161BKN S| 3t
¥ o] A| (charge variants) ¥/J-S CEX-HPLCE- ©]-8-3}o] %413k Aolt},

%= 125 HL161BKN(210 mg/mL)2] 1LHF ~E g 2~of tf 3 PSB20 f-F-of v} &

ol 3o ghol et A o]t}
- 132 wHk | 2 Eo A PSB20 f-5-°fl W HL161BKN 2] w& 4] (monomer)
W31 E gQlgk Flo|ty,
%145 A4 24 F 3 A "2 Eo A HL161BKN(210 mg/mL)2] 5 A 2
A o] W sl ekg- 9kl %k Fl ol
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[23] T 15¢1 } A 2712 ol A HL161BKN(210 mg/mL)2] & A & 3 9
W3S g2l gk slolt,
[24] T 16S 1%%63 A 2389 270l uhE HL161BKNS] A&} ¥ o] A (charge
variants) ¥4 CEX-HPLCE ©]-&3ato] 418k Al ol t}.
[25] 517 22 @A 239 ol A4l HL161BKN(210 mg/mL) 2] & {4 & w3 ©]
H3HE gkl gl Zlojr
[26] 182 21 3 A 2710 whE HL161BKNS| 7 &} ¥ o] A (charge variants)
kS CEX-HPLCE o] &3] #4131 7l o]t}
[27] % 195 HLI61BKNE] E-84) 1] & A} (sub-visible particle) 52| H 3} = 213
Zlolt},
[28] - 20-2 HL161BKN #| & ol 4 HL161BKN2| 550 u}2 A8 &<l3k

ZAylolt), olu], HL161BKN©®] 170 mg/mL A |, 10 cPE 1= AT},
g A S SF H A FH
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() MEHCE = 3| 2B H o2 B AEH gbs Al 28 B (d) AR 2EAAE
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AT Az b0 San s ERn s P GRS EHT 5
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AAL 5 ok

[36] WH A7) &F-FcRn 34 &= HL161BKN € = ¢l th.

[37] %71 HL161BKN-> A @ % 59] o}v] =4S 712 = H-CDR1, A @ % 69

O}U]lt S 7FA]i= H-CDR2, ¥ A AWM 5 79] o}1] = AHS 71X = H-CDR3 %
Z3lsl= 7P A S £3ksi, QW FE 89 o}n] m-AHE 71X 3= L-CDRI,
A AT 99] ofH] x4hE 7FA] &= L-CDR2, 2 AW 5 109 o] AbE 744 =
L-CDR3Z ¥ 3tal= A 7pH g o & £3gkt)

[38] R, 471 HLI6IBKN=> 8H7] 3 190 71 Al | T4 R B do& 232
ATH T3 A7) S 2 A= 20 7 AE ol e ZH
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T o}l x4k A8 AEHE

QLLIQESGRG LVKPSETLSL TCIVSGGELS SSFSYWVWIR QFPGEGLEWL
GTIYYSGHTY YHPSLKSRLT ISVDTSKNHF SLKLSSVIAL DTAVYYCRER
AGILTGYLDS WGRGTLVIVE SASTHGERSVF PLAPSSKSTE GGTAALGCLY
KDYFPEFVTV SWNSGALTSG VHIFPAVILE SGLYSLESVV TVPSSSLGTQ

Heawr

TYICHVNHKP SNTKVDKRVE PKSCDKTHTIC PPCPAPEAAG GPSVFLFPPK| |

chain

PEDTIMISRT PEVTCVVVIN SHEDPEVEEFN WYVDGVEVHN AKTKPREEQY

HETYRVVSVL TVLHODWING EEYHCKVENE ALPAPIEKTI SKARGODRER

SVYTLPPSRE EMTENQVSLT CLVEGFYESD IAVEWESHNGQ FENNYKITER

SYVLTQSPSY: SVAPGQTARI TCGGHNIGSK SVHWYQOKPG QAFVLYYYDD

SDRPSGLFER FSASWSGNTA TLTISRVERG DEADYYCQVW DSSSDHVVEG

Light
GETELTVLGD PEAAPSVTLF PPSEEELORN KATLVCLISD FYBGAVIVAW 2
chain

KADSSEVERG VETTTPSKOS NNEYARSSYL SLTPEOWHSH RSYSCOVTHE

GETVEETVAR TECS

[40] A1 A 9] Fel A A= v 21 Asn301, N-glycan(GOF, G1F, GO-GlcNac,
Man5).
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[44]

[45]

[46]

Atk A F 07 7] oFA 5 A A= 1 cP WA 20cP2] HEE 7HE 5 )
Egh A7 SFAE A A A= 10cP WA 20cPY AEE 7HE 5= 9o, 2F 10 cP,
SF 11cP, ©F 12 ¢cP, F 13 cP, &F 14 cP, &F 15cP, ¢ 16 ¢cP, ©F 17 cP, ©F 18 ¢P, ©F 19
cP, 2F 20 cP2] A =5 7HE 4= 9th

3 A7) kA 8FA A A 3= 250 mOs/kg WA 500 mOs/kgel AHF44S 2ki=
e EASRE T 7 vt FAA =, V] oFAIsHA] A A= 300 mOs/kg ~ 450
mOs/kg 1= 350 mOs/kg ~ 400 mOs/kg 2] 2794 712 4= v}, '3, ALY
oFA| 8H 4] A A= 9F 250 mOs/kg, ©F 260 mOs/kg, <F 270 mOs/kg, ©F 280 mOs/kg,
°F 290 mOs/kg, ©F 300 mOs/kg, °F 310 mOs/kg, F 320 mOs/kg, °F 330 mOs/kg, F
340 mOs/kg, F 350 mOs/kg, °F 360 mOs/kg, ©F 370 mOs/kg, F 380 mOs/kg, °F 390
mOs/kg, °F 400 mOs/kg, °F 410 mOs/kg, F 420 mOs/kg, °F 430 mOs/kg, ©F 440
mOs/kg, °F 450 mOs/kg, &F 460 mOs/kg, F 470 mOs/kg, °F 480 mOs/kg, F 490
mOs/kg, B2 9F 500 mOs/kg 2] AH5F9H-2 72 4= 9l

L3, A} oFA8F4] A A= HL161BKN-S 50 mg/mL W #] 250 mg/mLe] & =2
Fee vk A A 2, Y] kA8 A A= 60 mg/mL W A] 250 mg/mL,
70 mg/mL W #] 250 mg/mL, 80 mg/mL W *] 250 mg/mL, 90 mg/mL W #] 250
mg/mL %=+ 100 mg/mL W A] 250 mg/mL= 2838 4= It} ek, A7 oF A 514
A A = HL161BKN-S 120 mg/mL W A] 230 mg/mL, 150 mg/mL W *] 220 mg/mL
T+ 180 mg/mL WA] 210 mg/mLE 3 4= Qlvh, W&k, A7 oFA8H4 A A=
HL161BKN-< ¢F 50 mg/mL, F 60 mg/mL, ¢} 70 mg/mL, F 80 mg/mL, ¢F 90
mg/mL, ¢F 100 mg/mL, ¢F 110 mg/mL, F 120 mg/mL, ¢} 130 mg/mL, <F 140
mg/mL, ¢F 150 mg/mL, ¢} 160 mg/mL, F 170 mg/mL, %} 180 mg/mL, <F 190
mg/mL, ¢F 200 mg/mL, ¢F 210 mg/mL, F 220 mg/mL, %} 230 mg/mL, <F 240
mg/mL, 3= 9F 250 mg/mLE ¥ 33 4= glo},

Egh 7] FAI S A AlA= pH 4.0 A 8.0 Y = Atk A A L=, AT
oFA &4 A A= pH 4.0 tHA] 7.0 & = Atk vpA sHA = 7] kA 84
A A= pHS5.0 WA 6,08 5= ATt B3, A7 2FA 84 A A= < pH 5.0, F pH
5.1, %FpH 5.2, FpH 5.3, & pH 5.4, ¢F pH 5.5, F pH 5.6, ¢F pH 5.7, F pH 5.8, &F
pH 5.9, 2F pH 6.0, °F pH 6.1, 2k pH 6.2, ©F pH 6.3, <F pH 6.4, 2k pH 6.5, ©F pH 6.6,
°F pH 6.7, 2F pH 6.8, 2F pH 6.9 == 2F pH 7.0 & <= Utk

T3, A7) 74 10 mM WA 400 mME E3HE 4= 9l o w, 47|
HA7HA = U &, &8 5, ol 27, 3| A = =84 @5 o 2 ALSE 40
Rnow 271 o] gol Z3ato] AgE o vk S A Ao ®, V] HTHAIE A4
10 mM W *] 400 mM, 20 mM W #] 300 mM, 50 mM %] 250 mM %+ 100 mM
WA 150 mME 23HE 5= It} A A o =, 7] A7EAl= 2 oF 10 mM,
20 mM, ©F 30 mM, °F 40 mM, ©F 50 mM, °F 60 mM, 2} 70 mM, F 80 mM, 2} 90
mM, ¢} 100 mM, <F 110 mM, &F 120 mM, ¢} 130 mM, ©F 140 mM, ¢} 150 mM, &F
160 mM, ¢F 170 mM, <F 180 mM, ¢} 190 mM, <F 200 mM, F 210 mM, <f 220 mM,
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[47]

[48]

[49]

[50]

[51]

[52]

oF 230 mM, <F 240 mM, ©F 250 mM, F 260 mM, ©F 270 mM, <F 280 mM, <F 290
mM, F 300 mM = 314 5= 9ol
Sk AV "I A= 2707 £33 E o AFRE = Tk A A 2 AT

A7H= Y E R SR ES 299 = ok A Al 2 Y] AVl =
Ty E Holzr|de £33 ok A A d R Y] H7HA = R E
S| ~Eld S Eehed o= ok A A2 Y] A7H= Y E " =dile
Eghet =tk A A G R QY] A= EnlE R otErde 2§
ATE d Al &2 7] A7l Sl E R s AEHE S 29 4 Qv o
AR GV A7l = Sl R =2Als $FE vk A T A 2 A
A7 ot2rId RS AEd s X8 5= o A A e 2 Y] "7k =
ol H 2dals 23 = vk A AR V] H7HA= 8 ~Ed 3
=elals 2 4= gt ol o), Z4zhe] A= i s R oA g

AA el gk 4=

oy
)
I
)

st A Al o] A A ol = (a) 100 mg/mL W A] 250 mg/mLe] F-FcRn
&4, (b) 50 W] 250 mM ] L-o} 2 7] B3= o] o] §14+ed (c) 50 WA 250 mM <]
L-3] ~Eld 2 (d) 0.01 A 0.05%2] A2 W o] E 208 X358}, pH 5.0 WA
A AA A 5 9l
ol, %471 a-FcRn &A= AF<= &k v} o}, 3k, 7] ofA| g4 AjAl &= 4
AAY = o, FALY A A AL 4= vk =g =
7R Fodu= AS §H o T 4
w3, A7) Al SHA A A= 7HE: 2700 A u)§- oA e gl et
TA A o2 M 271 (25°C, 5 60%)00 4 6714 H 2B At §34 2
chrl o] ghR-afol oF 10% ol sk &= Qv wdh, 4] 231004 S S
9_‘|t =

FHe oF 9% ol 3k, F 8% ol 3k, °F 7% ol 3, F 6% ° 3.

Rk opy e}, 7] oF Al A AlAl= Y] HE el L v kg A 9l =
gelatslch A H o=, 5°C, 3670 £l M S A B e ghfFo] of
sk il F 9%

S, 7] oFAl st A Al A= AP o A ghe] X o) ARgE = . o],
Zp7bA 9 A3k =5 59 F(Myasthenia Gravis, MG), #4411 ¥ %-(Thyroid
Eye Disease, TED), < A7+ 9] 884 W18 (Warm Autoimmune Hemolytic
Anemia, WAIHA), A| 217 & 5=%3 (Neuromyelitis Optica, NMO), 534 & 43t
7222 AHES-(Immune Thrombocytopenic Purpura, ITP), B.5- %1 3 % (Pemphigus
Vulgaris, PV), ®H3 1A 24 vhE41 7 ¥ F-(Chronic Inflammatory
Demyelinating Polyneuropathy, CIDP), 53 2= 21 93 (Lupus Nephritis, LN), %

1} A4 Al Z-(Membranous Nephropathy, MN) 2. & o] Fo] Zl - 0 HE| A ey o =
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[53]
[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

st A = St

HL161BKN¢l| &4 3td A ¥ 272

HL161BKN2 7} 27 'H & 9} 210 mg/mL & 5= 2 A Z38}Fe] 40°C 71427 o) A
4527 B 8| 5 5(A280), BF52(A340), <5 (SEC-HPLC, CEX-HPLC), 3 %,
Ao, B8N HAHMFD 4 T2 Faeto] Alse] b A R vso]

A4S B o,

T, 718 A AF VA ARG RIE7F 52 B3 1158 ez 2oy
ANEe Fdsalvh 23 L3 2E Lo 27 4atsd L=,
D-Z22ZHE, D-THEo] S84 A4 4 a7 -8 Fdlssit
ole] AGH FHA 5E] 23 T AAA aRE At 1 A
L-ol=27|d At o] A4 o2 s 3 (p<0.0) e E A A&
HaAglE A g Edatgint
S 2 @A sl o g &7 gh(effect value) B] 1L A5 F 33l
L-3]| 2B d, D-T U E& A 2 el =3, 370 A 222
A3, S8 Y A4 23E UEd LHEl e d S Frte A6k w3
Bl 2B S 7] W 2 ARE S 5 S Eeleleh 9 Al B g
olF T AT 4= Sl wRk 2EY 2o o8 FHA A A BAE e
A9 0.02% EE]AE W0l E 208 A8k
a2 A E 3| ~Ed 7] v ef Lot27]d A4k, D-RIYE,
L-wE] o @A o 12} 1= =A 8 ARS8kl o] v, PBS20
EEE0.02%% st Y. 1 A, Al glo] 50 mM 3] S|
7188 2o M 8 2 A S e 5= ATk 5 A A 2300
e SHA R G SR ol A Apol & HolA] kot L-ot2 Y
A A7 =Tt e s SAA Aol AAH AT
HHA D-RIY E §-F 2 LW El e ke upE Aol= Ao gl o
A

91}, whel A, HL161BKN A8 0 & -3 2B d 7] & 8| of L-o} 27|
21 0.02% PSB20-& A A3t}
npA ko 2 5| AW W L-of2 W dAA o] HA HEE A

A
HLI61BKN 28] X & 714 a1, 22} 5 ~7 8 Wd S S stelty, 1 Ax, 37
A

o2 o
> 9
2w

A %
B 2ol Aol i g RS S 4ko] 9l stgof o 2 9Fgk 20 ¢P o] 5},
500 mOsmol/kg = FQ1 = Sl T}
S 7h 23] Al
o] &5t &84 v €A}
7tk 7R A ld
AEA AP B
A& AASFAT
AE A O E HLI6IBKNS] H] 1 2 A 14 A 82 918 A= °F 100 mM

n] Al A o] 1] % (Micro flow imaging, MFI)-&-

st A 3}, B-8-A) 1| Y A (sub-visible particles)
gkl 5t 9l 0, = (aggregates 2 fragments), 8 5,

2 98t AKSC) 7o AR E Frtsto] #HE
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[63]

[64]
[65]
[66]

[67]
[68]

[69]
[70]

[71]

[72]

L-3] =Bl |, 2F 100 mM L-o}F =271 44t Sd, oF 0.02% 2 2] 2= o] E 20(pH

6.0) 2 = 4433t

w7 ANE A% A
olst, AA|ol| & E5te] ¥ LS U5 A3 Astaial ghot. ol & A A o=

LEA g g oAt r] Ygk A i

A ghE] = Ao =2 A A b= A2 G AN Bl A4S 7EX] Aol Al
Aol A Ag e Aol

I. HL161BKN <] A=

Az 1. HL161 FA & A X387 3 3 A2EHE 4 dg £1]

HL161BKN-E& Al z23817] 8t Az 19 O}Hl AR XdteteE F
A et= AEHE 39 A D& 7HA = 8w E W LB =& pCHO 1.0
W E] (Life Technologies)®ll 2] A 5} 1 T}, B 31, A Oaﬂ‘ﬂi 29] o}u| 515
AHE ZEstE MAHT 49 LS VA= EY v Ed e
1.0 W E o] 2] A5} 3 T

Az ¢ 2. HL161BKN A X5 A2 & A1t

Alzzel 1o A A 2Hg LA e S o] &-8ke] CHO-S Al ol & ghshar
methotrexate?} puromycin®] A'H HA-& A & & AL A EZFTE
A 25 Tk Al 2HeE Al 3= cell bank 2 A 2}5o] B30 224 HL161BKN
A Ake] o] g3t o). A AY4E-2 vl & vl <] (Dynamis medium + 8 mM
L-glutamine)7} ¢ 1 vio] Q2] A Ef o A 2 HA 2 A7} v X|(EFB+)&
A7rro B A oF 15U F et Wi ek T AT S 3kt L ¥, Protein A
A2 43 3FaL, low pHOIl A viral inactivation A 71 ¥, Anion exchange
chromatography(AEX) 2 Cation exchange chromatography(CEX)& ng St 1
T, %% 9 buffer n3H(Ultrafiltration/Diafiltration) 5, Al| v o] #}8}= @A =
A Zﬂ 3+ t}. SEC-HPLC, CE-SDS, cIEF, ELISA, Potency, Concentration 3—/]
WHAE Balf AAarg A A g o] H4& Fleint

Az 3.HL161BKNS] 7| & 54 &4

HL161BKNS| & F /] 1} pHol| wh& 7FE: 2710 A 9] obg A A1, &3l %
A& F8stglh A oF A& DSC(differential scanning calorimetry) = Tm L&
Astl o, pH 8 7hE 2] A3 37°Col A 1711 Baet A S A 2
g A AT E 2UE Y 89 o)

Tm %t 34 & 918 DSCE &% Hd 5t ddsAG ?ghﬂlg o] &3ttt
25°C ~ 100°C 1ol A A3t gl o 1 Aaps= = 13 o] Fl¥ At} IgGl
type®] & 41 DSC histogram= WEFS 2, CH S ¢1 3} Fv S2H] ¢l ol wh&
ABE 218 4= ATk HLI6IBKN-S 79.9°C9] -2 TmS YER
ool A 0 7 w0 ob A3 A 0 7 B AIH AT

=77 71 71—

W3 pH 5.0, 6.0, 7.0, 2 8.09] A/ EEZAF Y EF.¥ A5 o] E B H & o] &8}

m
Jﬁ‘i

-
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[73]

[74]

[75]
[76]
[77]

HL161BKN &%= 5 10 mg/mLE A £33} 71 3, 37°Col 45+ X 73H A
SEC-HPLCE ©]-8 3t 3% Al (aggregates) B = T3 (fragments) A 45 E
gelstaAtt. -1 A pH7P%§—’F% SHA = v gAY o] Frhst A vh(=
o] A5 BT & & pH 5.0 6.09] A 5L i EEe HHES

o]-&3}o] HL161BKN-S 100 mg/mL & A & %, 40°C 7} Z 7ol A 43k
E%g}tn] g_]—zéxg /\] o2 len Asgg}oﬂu} 1 7334 HL161BKN—°— tlo pH % Z 7
5.0~ 6.00 A et A3 A S el o, W5 oA A A o=
WA (monomer) 7t -2 g FA 8T

3k HL161BKNS] &3 =& 2215} ar A} 10 ~ 300 mg/mL & 5= 7FA] 6¥HA &
FESPHAM, DA E A EE AFHsto] Sk -, A280 nm(5 L), A340
nm( &5, turbidity), SEC-HPLC =5 #2418 A Alst it} 77 A7 HL161BKN-
FETF F7heol whel BTt A Ab F7FE L 268 mg/mL F R GEEA] S
A3k A9 gles Zelstaloh

II. HL161BKN¢l| A 3sl¢ Ay X148

4] 9 1. HL161BKN| H A 3td A 232

- 29542 HLI61BKN®| il5 5% J3H7o] Al 7S 918 2 H(drug
substance) 2 A| & (drug product) @] A& A A sl7] 5ot} E 23
HL161BKN-B005, HL161BKN-B018, HL161BKN-B021 37§ &] A4+ vl x| &

o] &3t o ARE-gE Al oF B V] 5R= Y] oF L THER 3).

[‘

71¢1 pH

801:
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[78]

[79]

PCT/KR2021/008000

 Moanoulacturer

D-(+)-Trehalose dihydrate

Sigma

D-Mannitol

Siwa

D-Mannitol

Avantor

D-Sorbitol

Sigma

L-Arginine monohydrochloride

_ Merck

L-Histidine monohydrochloride
monohydrate

Merck

L-Histidine

Sigma

L-Histidine

Avantor

Polysorbate 20 (PSB20)

Sigma

Polysorbate 20 (PSB20)

Avantor

Polysorbate 80 (PSBE0)

Merck

Sodium chloride

Merck

Sucrose

Bioshop

Sucrose

Avantor

L-Glycine

Merck

L-Methionine

Avantor

L-Lysine-monohydrochloride

Tianjin Tianyao pharmaceuticals

L-Valine

Evonik

Sodium sulfate anhydrus

Deajung

Ammonium chloride

Sigma

Citric acid, anhydrus

Avantor

Citric acid, anhydrus

Merck

Acetonitrile

B&J

Tri-sodium citrate, dihydrate

Merck

Tri-sodium citrate, dihydrate

Avantor

1.5 mL microcentrifuge tube

Axygen

Amicon® ultra centricon,
15 mL

Millipore

Amicon® ultra centricon,
4 mL

Millipore

H AE B A~EES ] AFESE 7| 7] = o

3} LTH(E 4.
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[80] [354]
- immménm | Manufacturer 1 4 U&tﬁlﬁg numbe:h |
Centrifuge Gyrogen 1380-MGR
myv-ROC Viscometer Rheosense mv-ROC
Osmometer Gonotec Osmomat 3000
Temperature & Humidity Chamber Jeio tech TH-TG-300
Nanodrop Thermoscientific Nanodrop2000
Propac WCX-10 Dionex | (054593
TSK gel G3000SWXL TOSOH 5788
TSK SWXL guard column TOSCH 8543
Water bath Daihan DH.WBG00111
Waters alliance HPLC Waters L2605 /2489
MyLab intelli mixer MyLab SLRM-3
MFI 5200 particle analyzer ProteinSimple 4000-015-001
Stat-ease Design-Expert™ software Stat-Ease Version 7.0
[81] FHlof 2. A1 I
[82] HL161BKNE| Al g A4 A9l AA F @A a3 FdA 5 2394
Al o8 vipo] Fsiqich 7 A A o=, 33 g2 g o7 A9 s
Tyt
[83] AAd 1. FHA 232
[84] AN 1.1 FFZA HEE
[85] A A BT GA A FolAM ARG HIETE 2 115 2] FdA =
T2 2 2~(Sucrose), D-E #| & 2 2~ (D-Trehalose), D-%-1 & (D-Mannitol),
D-Z~ 2 H] 5(D-Sorbitol), L-o} 2 7] A A (L-Arginine HC), L-3] 2~
A AL (L-Histidine HCI), L-3] 2~ ¥| ¥l (L-Histidine), L-& 2] 21 (L-Glycine),
2] A 2 W o] E 20(Polysorbate 20), 3 2] A Z W] ©] E80(Polysorbate 80),
A E FNaC)S AASG . T4 2 02, 5 mM A E Z4F U E F(sodium
citrate)(pH 6.0)2 7] & ¥ & 3}o] 12714 buffer 2= 71 ol A excipients testE
T3 A THEE 5).
[86] HL161BKN-S Amicon®Cut off MW. 30,000)& ©]-83}o] 1 mL ©|3t2 535 &,

13

& buffer 271 0.2 ¥ H{ 13 3to] HF F 571210 mg/mLo] ¥ =5

A zstdet 24 Z2AE A 7303 ~05mLA A ZEP o, 1.5 mL

nlo] A 2 AR 7] FH ol ol 40°C, 457+ B3R 0,2, 4720 AR E
AN Z-Hslo] 55 (A280), BT (A340), <55 (SEC-HPLC, CEX-HPLC)2| W 3}&
H7bst il



[87]

[88]
[89]

[90]
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14
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[3£5]

"
il . . " . . . '
W
"
SuM .
Nedmte| 10
GE6 S A TN N I 0 N M A
| 0
1t
02
M
1%

A 1.2. 58A4) 2 HX2E

Ao L1elA A E 552 F-A(L-3] 2=E 9, L-o27]d 94T,
L-=d 4, D-A=20] 5, D-RtHE)E 23 45 AU A a97F l=A
SASEA T}, -4 4 2. = DOE(design of experiments) software(Stat-ease
Design-Expert®, version 7.0)5 A}F-8-319] 2 level factorial(21) design &2 177}4]
ZAAXNF & A HE 6). TA A SZ, 5 mM A EZ24F U EF(pH 6.0) 7] &
Wy 203 117k A 23 2309 F 12744 231 A& 3sSith
T3 5714 excipient W5 27 A1 82 A Ao 1.12] Al A3 S AT

Al W& A 117 At A FaEkglen] bR 7F 270 By g
A gzol ot AHEQES 48151 a1, 4] DOE SoftwareE AH&-3le] ANOVA ¥4
2 & 7 gh(effects value) & AlAFaES T
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[91]

[92]
[93]
[94]

[3%6]

Conral ”
| 30
2 50
z 100
! : : : 250
6 50 : 109 250
SuM o 50 : 250

\{;g';?]f m g 50 50 100
9 0 50 0
1o 50 100 0
1 50 1 150
1 50 : : 250 0
13 Y | 160 200
14 : : 100 %0 0
1 50 %0 0
1 50 50 100 %0 0

AAl e 1.3, 7 B P A H=E

HLIGIBKN A3 A&l t) 3t a4 27} 248 235190}

T 23§ (Covalent aggregates) A4 &3 7F L& 7 L-w Bl 1] =7}

A&l 3} F=Ak(injection)A] &5-& F s 4= A= A/ EZA4F Y E H(pH 6.0) 7] ¥
bﬂ'ﬂ S| =Bl H(pH 6.0) 2= W7 A& 3l &k At} L8, peroxide”} B O]

Fr¥8 A=A o] PSB20(Polysorbate 20) AF-& A] AF3}ol] o] &) aA) ¢k A o]

StELE, AYE LE2 PSBzoo AR 1 F AV ARS
49—?'— ol AFE-E = 0.02% 5o A nLRF 2~ E ¢ A (agitation stress)©l| T gk
geolstgint. 28], s A AFe AnE A F s

=z~ ,7/]14 s},

_1

> Ol

ol o% L l‘>‘
mlo 4

T o2 10 WY o

2
ru
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[95] AA A 1.3.1. L-A 2 2 3] 2Ed 7] £ ¥ ¥ (Histidine basal buffer) B =~ E
[96] L-WE oY 5348} 712 8921 5 mM Al E 24 UE F(pH 6.0)S 3] ~E| H(pH

6.0) 0% WA 7Hs @A Beletnat E 79 674 207 A F ¢ SR,
S| B 7] 2 o] A5, L-3] 2B H 3 L8| AEd P4kl g &3sho] pH
6.00] ¥ =5 A Zsto] ARGt Th Al WS A A 113 F D sHA
=33l ).
[97] [327]
i 5 mM Na Citrate {pH 6.0)
2 5 mM Na Citrate, 50 mM Mcthionine (pH 6.0}
3 5 mM Na Citrate, 50 mM Histidine (pH 6.0)
210
4 5 mM Na Citrate, 0.02% PSB20 (pH 6.0}
5 HmM Histidine {pH 6.0)
[ 50 mM Histidine {(pH 6.0}
[98] A Ao 1.3.2. £ A 24| o] E 20(PSB20) H| 2 E
[99] L HE 2 E | 2 (Agitation stress)l] o $F PSB202] B & g3 & SFQ1stara) 1% 89
47HA) 202 A E g AT A A 113 SAEHA Azl AJ5E 15
mL Flo] A2 A F-2] 7] FH ol 0.5 mLA %3l MyLab intelli mixerol] =5} o]
Ao 1Y Tt 10rpm e & 3 A7 T 55, B =5 (SEC-HPLC)
TAS ekl
[100] [3%8]
- - +
210 SmMNa c:t; ate
(pHS6.0) 0.02% -
0.02% +
[101] AA 133 AL ZAE 3 28 238
[102] AR LS S8 AN o2 HES
= sl 3]

[103]

HL161BKN 315 % A &S 31 8 5o

AT A =8 7

6.0)S 71X B & 3lo] S 9714 B8 A 28 Al S-S A THEE 9).
ANBE AN 113 Tde i og 77 27

[
1k
3

-
X
2
BN
ot
O
£
[\
b
P!
=
o
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i 100
3 - 10

4 - . 100

30 oM
Hhtidine g . . . 10N

(pH64)
§ : . . : 10

1 , : : : o m
8 . . . . . . 100
] . . . . . : . 100

[105] AAd 14, A 5= 2384

[106] AA A 14113 3 A = 2384

[107] AAe] 1.1, 1.2 2 1.38 S84 A= 50 mM 3] ~E|H (pH 6.0) 7] - B 3 9}
FYA 4T L-HME Y, Lot 27 9444, D-’HY =, PSB20)
3E(L-HE o, Lol 27| A4E33, D-FHY &)l o3} <] 2 level factorial(2")
design®| DOE A1 & Al &8t = 97MA] 2102 HEA 55 2589 &
T ATHE 10).

[108] A= AAd L1 EdsHA s
<% (SEC-HPLC, CEX-HPLC), & &=, 2H5-<t

%o, F 5 (A280), BN S (A340),
WEE YAl
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[109] [3£10]

18

1 - - - -
3 50 50 0 0.02
3 10 100 0 0.02
4 10 50 100 0.02
5 10 100 100 0.02
6 50 100 100 0.02
7 50 50 100 0.02
8 50 100 0 0.02
9 10 50 0 0.02

[110]  AAY 142,23 B2FA 55 2384

(111 A$ A" 3] SEd 72 83 o T A 28 (L-oF=2 7] 949, PSB20) 7,
L-olZ7]d 9datad o] H 2 51 BhalS 95to] 474A] 271 ol A 45 40°C 7}
2t A13e HL161BKN B018 2 B0212] 21 2] & AR-&-8te] = &F A THEE 11).
A& AA e 113 FDaHA =3 el o, 5 5 (A280), BF52(A340),
&5 (SEC-HPLC, CEX-HPLC), 4 52, A58}, B84 1] Y X (Micro flow imaging;
MFDE #4519 o).
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[112]

[113]
[114]
[115]

[116]
[117]

[3E11]

2 80 150 0.
Bo18
3 100 100 0.02
4 50 0 .62
I 80 100 0.02
1 30 150 0.0 _
B2l
3 Hb 100 RIS
§ 150 : 50 062

HAAld 2. 7P A 2383 AldEH
Ao 21 53A H2E 3] 23}
FHA 28 S A8l DA 115 F3 A2 HL161BKN Al & ok A of tf gt

BEE F7tstr] fal 40°C 7HEE 2 9] 0,2, 47 Aol w5, B R, £ 5,

&4 A (aggregates), A (fragments) "2 2 5} H o] A (charge variants) -4 &
aal ). o) oot HAIS Ea. S A D vk o] AA S oA s Fst
zo

5 FL-ol27|d @4 L-3| 2 W, D-WU &, L-=8] 2], D-AZH]5)9]
FHAE A

A Ao 2.1.1. 5 =(A280) L B =(A340) £ 23

HLI61BKN &5 7} 45° &3 5718 3L O H (3 12), ©] 3= 40°C 7F&2231 001 A
H B Fbe] o gk 1o 7 ¥ Q.

_{
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[120] [3%E13]

1 - 0125 1122 0.145 0020
2 Sucrse 0211 0l | 018 0044
3  D-Trebaloe 0127 0099 | 0098 002
4 DMusitd | 018 | il o | a0m
5 D-Sorbitol 0129 1R1J B REC 0014
6 L-Arginine-HCL 0.142 0 0.0l D41
1 |LHsidoeHCL| 019 008 | 01 09
$ L-Histidine 0118 URTP I BN N 0006
9 L-Glyeine 0.142 G0 | 0B 2029
1 PSBN. | 0166 L | 160 1054
1 PSBS0 0:265 04 | 0 009
R oW ol | o |0l 0020

[121] AA A 212 SFA L G £ A3

[122]  SEC-HPLCE ol-&3sto] 7} 3 271 8 &3 A 2 @A
BV THEE 14). 7] ¥ B3 273} vl wEte] L-ol 2 7]
L—O]Z:ﬂ‘ﬂ oﬂ/\}oﬂ D_U]—‘L;’E L_:Lg]/\] D_/\E]:]] o %2]; ;*q] /\g/g%
wA o7 A8 v) 3 0.2% PSB20, 0.2% PSB80, NaCl-S 2 3] ¢ 34 A
A& S7HA AT 18 o, @ A S A AlsHE 3 Al L-3] 2 E
L-3| 2B ¥ 9419, L-of271d 94, L2820l o, NaCle v+ A&
T ATTHE 14 2 & 4).
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[123]

[124]
[125]

[126]
[127]

[128]

[129]

[3E14]

1 Sucrose o 96 S B X A} LCT
i D-Trehalose 1060 LY we | 21 15 0 4l
4 D-Mannital LT f.3 Ly 26 % 42
- 5 D’wﬁm lwﬂ " ;91*4;; » . y : "

6| LagoeeHC | 10 | 915 | %7 | 02 | |
1| UddeRc | 000 | %1 | W | W | | w oW

§ L-Histidine o0 98 T 2t 14 i 23
§ Ldilycine ey 862 wr o L 19 34 27
18 PSEX0 o | %5 $40 b9 18 105 40
11 PSBs0 L1111 §1.3 123 24 130 3
12 NaCl 00 | 6 07 g 4 a8

AA e 2.1.3. A3 Hol A £4 A7

CEX-HPLCE ©]-&3to] 2 28 A 2719 1t HL161BKN2| 713}
W o] A (charge variants) ¥ 3} & ZQlstoltt. L A3, 53 E H st Hol A
Al s #zhe 4= 9l vk, PSB203 NaCl = ol A 552 3] =1 (main peak) 7}
Bol st Ath(se 5). o= S A STFR 17 AR o FH S

Ao 22, FFA 23 Eﬂ’\E a3

Aol 119 FEA HAEAM AR 5% F-& A 3ol o3 HL161BKN
A& AA 535 FrEstAth A4 A &2 40°C, 45 7S A&
AAEG o A L gHe] AL gifA o A EtE LolErd
BAL%, L8 2 E 6, 9 D-Rh B2 A

FYA 272 Al S S8l A 3 Aol tfsle] 23 (combination)S-
Bk A9 A] a3t =#] €151 A} design of experiments(DOE) software &
ARgateo] A& Al g st 71+ buffer 22717 117F4] excipients
combinationz= 71 2] & 127}4] Eﬁ A& 85l gl o 57F4] excipients W55
A AAE A 119 A AoE AFESFA TR 15).

A A A EF vl A5 ANOVAR FA181 9 & v 548 o2 fo st

l
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[130]

[131]

[132]
[133]

TT(p<0.01) 2= aggregates A& FHAA 7] = 8
A S BAA f-o o2 TarglE

RE, HL161BKN2] 79~ 1+ A 25l 3
237 23l o & A A E3h= 81T ANOVA 41 H effect valu

912 Aaste LAA FHE A4skgn

@
o

=
=l

[E£15]
1 1 1 1 1 I X
2 1 -1 1 1 -1 o
3 1 I 1 1 8 0
4 1 1 1 1 1 X
5 1 I 1 -1 - 0
6 1 I 1 1 1 X
7 1 1 -1 1 -1 X
8 1 i -1 -1 1 0
9 I 1 ! 1 ! 0
10 I 4 1 1 1 o
11 1 1 1 ! 1 0
12 -1 I 1 -1 1 o
13 1 1 ! 1 I 0
14 1 r 1 1 1 0
15 1 1 1 1 1 0
16 1 -1 I 1 1 X
17 -1 -1 -1 -1 -1 o

A Ao 2.2.1. 5 =(A280) L B =(A340) £ 23

HL161BKN & %7} 45 &<t S-7FeEo 0, o] = 40°C 7F&2 71 ol A ¥
kel 9 gk Ao g Y E T 16). ¥HH = F7FeHA] 2714 0.054
olgt® 1 u| gk F7HE HATHE 17).
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[136]
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Condition

0 Week

4 Week

&% 0340

Ha

&% 0D340 |

2 Week

¥z

&% 0D340

¥z

0.120

0117

0121]

0.119

0105 |
0104 |
0106 |

0.105

0140
0143
0141

0.141

0.102

0101

0099 |

0.101

0.104
0.108

0.106

Q106|

0.126
0.118
0119

0121

0113

0102

0103 |

0.106

0133
0129
0131

0131

0161
0158
(160

0.160

0.0%0

0.093

0.086

0.090

0.105
0107
0108 |

0.107

0120
D121
0122 |

0121

0.103

0103

0.104

0.103

0111
0110
0114

0.112

0.140
_omat|
0.143

0.141

10

0,099

0.097

0099 |

0.038

0114
0109
0112 |

0.112

0132
0134
013

0.133

11

0104

pag

0101

- p.102

0117
0117
0114

0.116

0136
D137
0135 |

0.136

12

0110

0102

0.100 |

0.104

0096
0.087
0,095

0.09

0099
0.102
Q101

0.101

13

0112

0.110

0.107

- 0110

0.100
0.099
0087

0.08%

0.098
0101
{087

14

g1l

0.098

0.096

0.098

0.108
0107
0104

daie

0143
0141
0.142

15

0107 |

0105

0102

0.105

0099 |
0102
0097

0.099

0117
0117
0117

17

0122

0118 |

0116 |

ﬂ.ﬂg

0.106
0.104
0.103

01
0116
01l

AN 222 $HA 2B &
SEC-HPLCE ©]&8}¢] 7} 2.3

1
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L-of 27| dakelo] SAH o7 f-23 =32 (p<0.0H S E S H A A&
AT = AR FRAFJA O (% 6), FH A& TA A o2 7ot
TETA Ao 7]= B8 A= Y
[138] wal 2 2 s}l o 8t effect valueE Bl 313 23}, L-3] 2B D-HU &,
D-22H 5 F YA R AHESEE 75, HLI6IBKN S| 5 A 51w A o]
Aaghe gele = ok gy, F AR AR 5= Gl
T E3 D-AZH S o|AAAZMN & T A HIET =2 D-TYEE
AE BT 8)
[139] [3%18]
) He§4 1003 | 987 057 1 ¥ 18 1
Yoo S | 000 %9 | %5 | 2 | 18 L1 2
§ HeAtG L E L5 05,1 13 12 21 15
§ | MM 000 | %5 1 | 14 1§ 04 23
¢ HeM#G oo | 954 %58 | 28 19 14 11
1 HedsSMBG | 1000 959 962 2l L7 i3 13
| EEM o 1 957 07 12 15 (R I |
1| AMG LT %3 | L b3 09 15
15 SHHG | 1000 966 06,6 LI b 0 14
i A+G o | 913 07 00 13 06 43
15 | ASM | o0 %8 | M2 06 | (1l
17 {-) Control 1650 LT f3.a 1 0 6 16
[140] *A:50mM L-oF27]d daked H: 50 mM L-3] 2B, G: 100 mM L-=8 21, M:
200 mM D-7FH &, S: 250 mM D- A2 2H| &
[141] A Ao 2,23, A} Aol A 4 Az
[142] CEX-HPLCE o] g3}0o] 238 A 23 27 u}E HL161BKNS] #3} ¥ o] #
W3} e SFlstSlTt. 1 A, 528k A ) ¥ o] Al(basic & acidic variants)
M3l E e = gl th(& 9).
[143] AA e 224 A= L AESG BN A9
[144] ZFREA 23 2AE A B SA4 Ay Lol =27 A A7 Al Aot
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[145]

[146]

[147]

[148]
[149]

2¥E A o] FAHEAT AHFE Mot H3 A g FRt
[etaE molhAu) A 22 50 mM L-oF27|d G4+, 50 mM

L-3] 2Bl ¥, 100 mM L-= 2] A1 A7} Aol 242} 2F 100 mOsmol/kg, 200 mM
D-7HE Z7F Alell 2F 200 mOsmol/kg, 250 mM D-ZA 2 1] =5 & 7} Aol <F 250
mOsmol/kg®| 3750l T7he = 2 o2 ZQlH ATHEE 19).

AdkA] o 2 33} FALA E 9] A2 AW A $H(2F 290 mOsmol/kg) 2
FAFEFH 2F 250 ~ 500 mOsmol/kg ¥ Y & 24 ¥ tHPCT/EP2009/066675). t2}A]
HL161BKN 5% & 7hetsto] Al B3 o] 479 oF 220 ~ 450 mOsmol/kg
Hel 2 2y oo ghr}ar k¥ Qi) oo AHESE WM & a1l ste] =5
FGA s 28 S e 2 skl

#19]

o H

N

ol

& ¢

1 H+8+G 1.066 NiA 498 683

3 HEAS 1052 16.700 485 617
5| HAG 095 | &1 | 3 35
8 H+AM 1.002 15941 | 434 549
9 HaMHG Lozl 14.807 451 593
10 |HeASSIMEG| 1198 27.865 81 1103
11| HSM 1465 23.680 631 850
12 ARG 1250 39,732 s | s
13 | SHMG 1,055 2,291 a1 613
14 A+S4G 1358 0547 606 814
15 AHSIM 1199 19.176 607 788
17 | @)Comwol | LIS 57890 3 37

* A: 50 mM L-oF 271 934+ H: 50 mM L-3] 2B 9, G: 100 mM L-=2] A, M:
200 mM D-THY =, S: 250 mM D-A~ 2 H] &

AA e 2.3, F7F - FA HAE 53 A3}

F7F 28 A Algg Fasih 1 A9, 50 mM 3] 2~ E] W (pH 6.0)2 7| &
W 2 AREsh, &3 A S JAshE a7t & L-WE el 7 gk
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[150]
[151]
[152]

[153]

2E S 248 G A A4S A8 0.02% PSB20S 7 F A2
skt

AN 231 L-AE oY 2 3 2Ed 7|2 By H2E $3 A

1) 5X2(A280) & B =(A340) &4 23

HLI61BKN 557} 43¢ S9F 27138} 0.1, o] = 40°C 7142 A o A B 7
Zubel] o] & A 0 @ FA ¥ AU 20). Bz Z7hE A &7 0.1 o) FH R
un) g F7HS B THAR 21).

[3£20]
| 1 noo (.
om Wo| e sE (OO W) Qe | sC o ROUM) BB &
| sl | | W | Il
inioceepli | B8] B | W M1 [ g M0 | 0| Wp MR W |
T L R S
R | s B
Wi Aty = o ~ e | — | ”
eI R TR N AT A
S [ R S NEs |
549 | o u |
i ity —— L — | Ll N )
S EIE A TR N RNTHE N R
] B Il i
o 78 i
1l B Gl i i ; e : i
s EETTIE B N N AT
IR T By
W || m
TR N O TR N A RETTE R T
| 1) | BT [y
iy | | iy
ki b6 | 09 | (I R R R
| g
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[154]

[155]
[156]

[3E£21]

IR no | "o

Condition PR S ; IO S
ZyO0Dd0| @ | 5y 0DM @‘Q EY0D30| H3

| 0.110
10 mM Na Citrate, pH 6 0151 0111
| 009

7| 0116 014| 0125
i 0
0

011
0115 0112
0108

10 mM Na Citrate,

50 mM Methicnine, pH § 0.106 0101 |  olo4) 0103

10 mM NaCitrate,  |—
50 mM Histicine, pH 6 |

10 mM Na Citrate,
0.02% PSB20, pHE |

0.115| 0115

0119 | 0120 0123 0123

1omM Hitde,pH6 | 0108 0103 | 0118 | 0116 0183|0146

0
0
0
0
0
0
0107] 0108 | 0an; 0.119 0136 0.135
0
0
0
0
0
0
0

0152 1 0152

00 |
50 mM Histdine, pH & 00%] 0095 | 0l | o1z
0,00

2) SHA 2 g £4 29

713 2707 vk L E o] A A&
FHE ER AT 3 0.02% PSB20°l 2] 3 -2 A A
L-3| ~E S AR Hrbst 2719 7] & B &2
FrAFEE ., 10 mM 3] 2~ E| T Bt} 50 mM 3] 2~ E]
A ThE 22 2 5 10).

PR
A F7kE g e
? 211] ks

A Aol

RUBEN
BN
[-'\1
=
_>.:
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[157]

[158]
[159]

[160]

[161]
[162]

[163]

[164]
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[3£22]

1 00 | %01 | 85 | st | 38 | 99 | 60
1 1000 | 957 | 94 22 18 43 21
3 o | w1 | ®e | 27 | 19 | 30 | a1
4 o | ®s | Bs [ 8 | 4 | w | n
g W0 | o4 | 99 | 1 | 19 | 44 | 3l
6 0o | %2 61|18 | s | a8

3) A3t Mol A 4 A7

CEX-HPLC ¥4 A3}, =
T A ATHE 11).

AA o 232, ZYLEHCE 20 HEE =8 A3

1) 5 52(A280) B Bt X=(A340) ¥4 A7}

A Lo A9 mEt A1E AT}, B Wsl= A 99t PSB20 §lo] wuket
A== ek sFokA Wiste] g 248 5= gISTHE 12). ¥, PSB209]

= ARE bR AA ) ek oF gk Bl WEiel o, Bt 0227 4=

(

=5 gt 213} ¥ o] A (basic 2 acidic variants)2] ¥ 3}+=

2~E PSB20°|

HS sk

061 | 266 | 05 | ol | ous | 0004
+ 2061 | Na* NA | ool NA NA
0.02% - 083 | w24 | .09 | ous | o1 | oonl
0.02% + 2083 | 2123 40 0S| 034z | 0227

*NA: Notapplicable
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[165] 2)sFA R 2 £4 23

[166]  ulRE =Eg o) ofsf SR A Aol T7FH .o, PSB20°] o] g -5 A
A A 58 AT 7 Aok b gk 2B o) o gk g FTh=
e A TR 24 R

[167] [3F24]

- - | 100.0 94,7 4.6 0.2

- + | 1000 NA NA ‘ NA-
0.02% - 100.0 94.3 5.0 ! 0.2
0.02% + | 1000 90.6 8.3 0.2

*NA: Not applicable

[168] AA 233 A= A4S H3 234 2399 3 d3

[169] D& (A280)“ AE 54 437

[170]  HL161BKN 557} 45 &<t F7HFS 2w (3E 25), ©] 5= 40°C 7F& 2271 o
buffer 3ol o] gk 21 0 & FA4 ¥t L-3] ~E | G4k, Lot 271 14E4,
L-=8]2l J7F Al 22 1 O] A E7F e oy 1 &= v gt
FrEol ). Wb | L-glo] Al 914+¢d, NaCl, Na,SO,, NH,C12] 73-$-3= 23] ¢
L7t AA F7beks AdE BATHEE 26).

1:1

_>.:
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[171]  [3E25]

™ | ik | ™

WO % || s mom| % e u dow| B e g

g | wl aml
D) Dbt | TOG RSO | WO AW SEIRE T ] N R

il | T . 45
Y B il o
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4| sl O

S5l W, T
gl
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[172] [3£26]

- 1.047 19.723

1
2 L-His HCI 1.240 18.487
3 L-Lys HCI Ll | 2641
- L-Arg HCI Lws | 17768
5 L-Glycine 1.070 17.716
6 L-Valine 1.086 20753
7 Nacl 0.980 25620
8 Na:504 1088 24.135
9 NH(CI 1,049 30414

[173] 2) AL I B 43
[174] SEC-HPLC ¥4 & &) ¢4 2@ dHS T8t 12 A3, 271 1 tH]
_]

[175] [3%E27]

1 1000 | 924 | 894 | 52 22 | 69 33
1 L-HisHCL | 1000 | %4 | 924 30 24 39 35
3 LLysHCL | 1000 | 937 | 921 18 23 45 3
4 LAgHCL | 1000 | 946 | 928 | 30 22 | 38 32
5 L-Glycige | 1000 | 937 | 917 39 22 49 32
6 Lvaline | 1000 | 936 | 922 39 | 13 44 3
7 NaCl 1000 | 932 | 914 | 42 2 S 3
8 NaxSOy | 1000 | 91 | 923 | 36 22 44 30
9 NHCI 0o | 934 | 916 41 23 | 48 33

[176] AN 24, 53A 52 2389 3 A5
[177] AA G 24112 5284 55 2384 3 237
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[178]

[179]

[180]
[181]

271 A el 1.301 4 AAE 3] ~E W 7] E 83 (pH 6.0)9} 0.02% PSB20°1 A <]
FFA 3F(L-ME Y, L-of27d 4], DRI )] s 55
A3t A} F 974 oA Al S 3 S TH(3E 28). 1 A 3, 3] 2~ E|[ |
71 8- B o) L-o} 27 4kl 7} PSB20-2 - A = A4 5 o)

[3£28]

1 . - - ' .

2 50 30 0 0.02
3 10 100 0 0.02
4 10 30 100 _ 0.02
3 10 100 100 _ 0.02
6 30 108 100 _ 0.02
7 50 50 100 ; Q.02
8§ 50 100 0 : 0.02
9 10 50 0 0.02

1) 5=(A280) 2 E=(A340) B4 23

HL161BKN 557} 45=3F 2F 15% W @] & F7Fsek gl oH, o] &= 40°C
Tz B kol 9] A1 o & FAE QTN 29). 7 2710 A 9]
BHiois 3 0.048 450 0] 3 F7kRk-S LER ATH(E 30),
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[182] [3£29]
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[183] [3%30]

T : —= | o”

Condition

&Y o0p340| W@ | EYop:u0| W | HYoDMO| WP

| 048] | om | 0.189
50 mM Histidine, pHE | 0146 | 0147 %9 | 0170 0191 0191
0.147 170 b 0a2

50 mM Histidine, 50 mM 0145 186 0.194

Las

e o4 178 0.193

50 mM Histidine, 10 mi 0.124 167 0180 |
Methionine; 100 mM Arg-HCL | 0122| 0123 161 0.164 0.178 0.178
A T 0.165 N

{.
0.
0.
Methionine, 50 mM Arg-HC, 0143| 0143 018 0182 | 0191 | 0183
0.
0.
0.

50 mM Hisidine, 10 mby 0.149 08 | 0 |
MethonineSOmM Ag-HC,L | 048 | 0.047 0.179 0181 | 0198 | 0199
100l Mol pA 6 0us| 0.182 oo |

S0 mM Histidine, 10mM | 0,134 0173 0.185

100 mM Mannitol pHE 0.135 0172 E 0184

Metionnel00 mMAgHC| 0132 0134 | 072 | 072 | 0184 | 0184

50 m Histidine, 50 mM 0132] 0n 0191
Wethioning 100 mM Arg-HC, 0133] 0133 0L70 | 0172 | 0191 | 0190
100 m Manritol, pH 6 0.134 0.174 0188 |

S0 mM Histiding, 50 mM 0.159 0180 | 0.192
Methionine,30 mi Arg-HC) 0160 0160 | 0175 0178 0.136 0.194
100 b Mannitol, pH 6 162 | 0180 0193

Methorine 100 MM A-HCL 0139|0438 | 0173 | 0174 | 0188 | 0.189
pH 1137 | o - 0188 |

i}

50 mM Histidine, 50 mM 0139 1 o1rs 0.191
0
0

50 M Hisidie, 10 mM 0141 0le4 | 0186 |
Methioning 50 mid Arg-HC, 0143 0142 | 0160 | 0183 0.184 0.184
pHE 0141 0.164 0182 |

[184] 2) AL G 24 A7

[185]  SEC-HPLC A A}, 7} RA| s %= 2o & FHA 2 &FH F7 }%%
ol & zlol & Ho| X ekttt , 50 mM 3| ~E|H ] 7] B B3 2AE
Dell A 2] e A o] =7 , 50 mM H.t} 100 mM L-o} 27| §
A7Al - A Aol aH E} 283, L-HE Y e 55 H D-F

o
2 3
_EL fi
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Fiol WE - A 2 v ZUpEEe v E vy 243 A 2ol 7t gAY
Ot F7HE A0 R FAH AT 31 L & 15),
[186] [3£31]
1 1000 | 9.5 | 948 1.7 16 26 24
2 1000 | 958 | 942 | 23 17 29 26
3 1000 | 95 | 946 17 | 16 26 26
4 1000 | 956 | 941 26 | 16 33 23
5 1000 | 961 94.7 20 18 26 25
6 000 | %59 | w3 | 22 17 | 28 | 26
7 1000 | 959 | %41 | 22 17 32 25
8 1000 | 959 | 9435 22 17 28 25
9 | 1000 | 949 | 930 26 14 34 33
[187]  3) A3} WolA £4 23
[188]  CEX-HPLC ¥-A] Az}, Z} 28 A 7o) w2 58 =18} ¥ o] A (charge
variants) W 8}= ¥2 5 %] 2 THE 16).
[189] HAERAFEY EL A5
[190]  ZF 3 8A v 270 & Frof 459 54 23, 50 mM H.t} 100 mM

54
Lol Lotzrd A4 F7F 2ol A% Aaaarr & A

=
[6)
315l 1], 112 ~ 588 mOsmol/kg =

)
iz
Mz
b
I
zl
N
FN
o
L
I
ok
32
N
=3
W
D
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[191] [3E32]

1| L, | sew | 208 | 63 30 112
2| wos | a6a | 835 | ussy | om0 | 27
3 1120 | 12148 | 1509 | 2881 | 283 3l
4 L6 | 1976 | 30707 | 1ioot | 305 | 4o
5 1% | oS8 | w8147 | osl9 | 400 | S0
6 1185 | 1780 | 2086 | 11386 | 46 | 588
7 1168 | 2564 | 6% | 3058 w | 4w
§ | Lm | 183 | 28 | 0% | 35 | a»
9 1081 | 13858 | 14756 | 0798 | 2%

[192] AN A 242,27 FFA 5= =334

[193]  AA[d 1.4.19 12} F 8 A 5= a2 F oA DA E 8] 28 7] B H 9 2
T LA T, Lot 27d FAard o A w5 AA S 98l 47HA] 23 ol A
HL161BKN 2 H} %] A| % (HL161BKN B018, HL161BKN B021)& 5%, ¥ 5%,
=Y (aggregates R fragments), A 5, 275 A& S8 b4 F 1 8HAKSO)
ol 23 nE Hrek A3 100 mM L-3] 2~El 9, 100 mM L-o} 27 A4,
0.02% PSB20, pH 6.0-2 HL161BKN2| #& A& o 2 A A3} ThE 33).
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1 50 160
2 50 150 092
BUI8
3 100 100 042
1 150 50 042
1 S 140 002
2 5) 150 002 _
Bi21
3 100 160 002
4 150 50 002
[195] 1) 5%=(A280) £ E- % (A340) &4
[196]  HLI61BKN 557} 473 A sl7F A 9] §lolowm, o] = L
ntol A Z AT 71 & ehE B (parafilm) & &2 53 2 7] 9

g
BE Z70)40.102 o]

S 2 vz el Subg A BakR o H %
P2 1|1 3 574 HATh(AE 35).

r}

N
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[198]

[199]
[200]

[3%35]

T ~ n o |
; ‘ 4 0D340

q4o0M0| 4R (qWO0| B ﬁ%mé B | M

k G W 0068 0084 | 0.094 -
1 10 Ayl g6 ooea| 0066 0.080 n082 |_oom2 0092 | 002
; 0,063 0.083 ; 0,091

S0 oM Histicine. 0080 ‘ U : (.092 ;
K itigh s 06| 000 | 00 | oo | oo | ot | ol
gl B T 008 oo

fpes) _—_ 0065 00 || 000 | |
3 | e L0065 0064 [ oo | 0082 | o | 0099 | 00

100 g HCL pH B |
el 008 0,080 0.9

0064 08 | | 0w
0060| OOl | 0082 | 0083 | 0109 | 0207 | 0046
0060 0082 0105

| 190 i Hitdne, F—
50 mhd ArgeHC, pH G |

e Lo [ ] oo
U |y g 18] 02 | o | e | 25 | 024 | 0
[ uel [ 020

| e e | | oW ;
U gt gho 09| M0 [0 | 016 | 020 | 020 | 0l
Letesh| Sl 0186 20

0202
o s [ s B |
1oa | ] 08 [ o1 | 003 [ 05 | 024 | 007

e 013% 0192 023

e [ O] | |
O | bt 03| 0[5 | o | oms | 0z | om0
01| | | o

2) A R EH 24

SEC-HPLC ¥4 & %3 VA EA 2o e A 2 9 SRS
o4 Abol & HolA| ekok o, 231 3(100 mM L-Histidine, 100 mM L-Arginine
HC1, 0.02% PSB20, pH 6.0) er Z71 4(50 mM L-Histidine, 100 mM L-Arginine HCI,
0.02% PSB20, pH 6.0)°l| ] 2] S 4 WA o] 7h4 A& Qo7 5 A TH(F 36
2 % 17).
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[201] [3%36]

1000 | 966 | 949 | 15 | 19 | 23 | 27
| 2 1000 | 963 | 952 | L7 | 20 | 22 | 26
B018 — ‘ ~
3 1000 | 967 | 953 | 13 | 20 | 18 | 28
4 1000 | 967 | 955 | L1 | 21 | 16 | 29
1 | 1000 | %1 | 941 | 15 | 23 | 21 | 37
2 | 1000 | 960 | 943 | 17 | 22 | 22 | 34
BO21 —1 : i B B
30| 1000 | 9%4 | 946 | 13 | 22 | 16 | 37
4 | 1000 | 963 | 947 | 13 | 24 | 16 | 37

[202] 3) A3} WolA 4
[203] CEX-HPLC ¥4 Ax}, 7} 28 A =70 & 528k A3} ¥ o] A (basic 2

[204] 4 A= HAFLEH

[205] A A T 2 wE s " AR 54 A, A5= 11~ 16cPR
S 5H-0] A E ] 15 G920 ep o] 52 2 o] 59101, AL 350 ~ 465
mOsmol/kg 2.2 7|21 250 ~ 500 mOsmol/kg®ll 4 33} th(3E 37)

[206] [3E37]

L146 | 10.956 | 14067 | 271

1

2 L160 | 13.126 | 12117 360 | 429 236 | 7
B018 R N S ;

3 1162 | 13,548 | 12024 | 367 443 46 | 3

4 1153 | 11848 | 11777 373 465 | 475 10

1 1146 | 13466 | 13834 | 271 | 355 434 19

2 1160 | 14030 | 11871 | 360 453 | 458 3
BO21 ;

3 1162 | 13032 | 11881 | 367 448 453

4 1153 | 15875 | 13351 | 37 465 | 471 6

[207] 5 584 v EA 74
[208] HLI161BKN2| Z} 3-8 A

% A o] u] Z (Micro flow
imaging, MFI)=- ©]-8-¢t 584 1| g}

S EEERTRE S
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[210] [3%£38]

30768 | 879 | 42 | 26

2296 42131 | 39835
4463 | 3058 | 240 15 18920 17971
5680 | 1787 | 163 | 16 966 8516 7850

| 5940 1658 | 134 T 1 03 8586 | 7883

[211]  AAl 3.4 A E

[212]  HL161BKNOl thall H& A A A 27004 36718 &7 2E D 7S

284 Al Catalent(USA)AFel A =3 aF it b A H7HE 918t

2+A o] oF = (Drug product, DP):= Borosilicate glass vialZ} Bl &£ (teflon)©] & ¥
315 A} 7 (rubber stopper) & AF-&sto] Betd vt AAH AA 2710 =
AL gelet At 3670 Ft DPE ¢Hd A o] gQly]of FARA 2 A o] At
7be 3= SHSATHIE 39 B i 40).

L | Lot
&
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[213] [3%39]

e | soritct Test Tiepoins (Moot |
ttilem | Specication ™ 1 3 6 1 s | 12| B8 | ¥ %
Clear Clear Cles Clear Claar Clear Clear Cleas

slightty | Clearstight slightly | shightty | slightly | sbightly | shightly | clighdy  slightly
Clear, colorless to|  yellow | yellow  vellow © yellow | yellow | yellow | yelow | yelow  yellow liquid
slighfly vellow | liguidina | Uignidina = lipidin | liquiding | lquidina | lguidina | liguidina | ligwidina - maclear,
P— liquid ma clear, |  clear, clear, tlear, claar, cleat, clea, clear, clear,  colodess
PPEEIEE | oo gliss | colorless | colorless  colortess | oolorbess | colordess | colorless | colorless | colorless - glassvil;
vial, esseotially | glassvial | glasswial,  glasswal, | glssvial, | ghasvial; | glassvial | glossvial; | glassvial,  essentially
fre of particles | Essendially | freeof = eosentially | essentiafly | essendially | essentially | esseotially | essentially free of

freeaf | perlicles  fresfrom | freeof | freeof | fmeof | freeof | freeof  partichs

particles particles | particles | pacticles | paticles | posticles | poricles
pH §5-65 59 39 59 58 58 59 59 59 48
A0 153187 mgiol | 176 mp'ml. | 169 mginl 174 mginL | 173 gl | 177 mgiml | 174 mpiml | 174 mghol| 179 mgiml 176 mginl
cpaps, | SmefBemy | ) | | | |
Reduced Chagl aod Light | 986% | 984%  DE4% | OBSW | ORI% | 9T9% | UTEN | OB 1M
Chain > 95.0% ;

CESDS, | RepoetInfact
Nun- Antibody 250% 95.0% 1% Wil | F5dh AE0% 95.0% M3y 85 1%
Radued! | (XXX%)
> B% Main
Pesk
SEC-HPLL | Aggregates and
fragment
<100
Reegrort Main peak
ol valie
ReportSdrenof | pI=075 | Q=078 plETED | pIETHO | pITT | I | pEISS | pTED gD
B Busicgroup | Bo129% | B:2OP%  Be2Dl% | BT | Be2ad% | BoOO0% | Bo2éf% | Bi1ETh Bil21%
Bepoet % Aren of | M 75.61% | M T7.0T% 3 T6.70% | M 75.20% | M TRI6% | M TEI5% | M TRed | M TIOE% M 611N
Mangog | AN A SN A% A 2L A2RT0N | AD0S5N | AR ALY A6
Report % drea of
Acidic proup
Py | RO e om o | W | NS | LR | L0% | %% L0
wfemncestandrd| ' - w ’
210 pr % G000
Particalate | particlesscontainer (10 un; 103
Matter 225 o <600
sarticles/contamer
Volamein | WLT the labeled

% | 9N USA% | RS | W% | 9RE% | 96N | WA 9B
4100 | 400 L% | 1M | 4L0Q | 1% | 3% | L% 1

2 e 531500 e 143 210 e 373
20 ]| 25 5 228 e 10

lal 1 ml I mL

Coataing viume
Fobogria | S EVmgst |y g 0.1 EUing
pratein

Yo growth

Stenility | Nogrowth
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[3£40]
Test Timepolsts (Momih)
Tesl fem Speciication
g i 3 ]
Coa el iy vl | g el i | e el i | oy e S ) Cl iy sl b
I « | macler cokrless s | i achyr coodess dass
Appemrazce | bpid B @ e, coborlss gass vl | 8 cle eclorkss gheoval | g clear colielss gliss v i, sl B o | v, ety e of
esely e ofpurites | esenly e oiparihs | sty Beeabpics | |
e §5.63 1] 54 £ )
A 193+ 187 mgil 17 mginl. 469 mnl e 7 mginl
B80S, St of Hegwy Chan ‘
vl | il Cu 2550 S8 4 % 9% 9.3
S5 1 ot et ey GO W R sl %
Nowkedwedt | ¥ iadAt]
) 2 0095 Min P 0.4 1% 8% 9%
SECHRLC : , o N . .
Aggeges ol g €100 | <100 1% 1 3%
Report Mk pesk plvaloe pel s T =T HET
- Repirt ¥ rea of Basic o B 126% B 284t B3 B 1688
Report % e of M g M 240 M M. 67,308 M 60084
Report % Area of Acidic goug AN LTS PSlT A A
Polency | 90 1308 topeference shindiand 1% ity 1%
Ly <8000 patices/ootiner 210 o 108 21y 78 2y 12
Parbenble &
Pl Yt | 215 . < 00 et e Mo 208y 1 2l
"‘/\lfﬂl 4. {5 N -?E ?Slﬂl AG DA
HL161BKN2 7] Al @ ol A 15 5ol A vl - SFA 3 4 & e 7] w32
b &t Fo] FAA FejE ] N 75 S Foletaa) 5tk FALA S
sk 49 Fol el 53 % 2282 Folv] 913 )8 Fol7k Hs @
M= 20cP ol a7t A 3hek Aoz &e A glrh. o] o) whet HL161BKN-S 997

FE 207 FE3F] 5°C, 25°C 2710l A viscosityE S 3HSI T 170
&% HLI61BKN A 7.9 gkl sk A3}, 25°Col A 10 cPE

=
H=E

mg/mL«] als
glsl o] ¥ st Fo7t 7k =
HL161BKN-2
oLA 3k A A S 71 o]
A& = ol 7hs
ol AL 7}olsl ) 3

Goll A a1
A& 52 HL161BKN “7] A 63 o A oFA T
o

=5 o] HL161BKNe|| A7) A& &

el o] AlE

L_

ek ohjet, 4] A

5ol

A=A

T

ZHI S TS 20).
7] AE el A 200 mg/mL ©] /2] 3175
Ol 2AM 7 A7FFATE 7HE 3 SC FAM
T A= o E Y ERAF B A Al%E ©] B infusion
X} Held soiehs 287t 7hs st

5.9l HLI61BKN7} ¢+4 ¢h8 ghelatglom e
2 A0 E o T, wpehA, vhekdt
A e= 4= ol

FLo A%

) §-
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2
ol

[7?

13]
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[7?

3} 4)
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15]
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[ 6]

(7478 7]

[ 8]

4% 9]
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AT
(a) &-FcRn &4 BE3= o] o] v
(b) U E, EH 5, ol=27|d, 3| 28 d, =94 H o] 59 o R TH
A E = 18 o] o] HIHA,
() A EYolE = 3|~ o2 R Aty b3 A28 9
(d) Al A A
£ 3 3Fek= pH 4.0 WA 8.09] oFA) 84 A A,
A1l ghefA,

71 A7FA 7 oF 2 Hz ol 9] el i,
371 ghg Al z=mllo] Bl B ERL, oA S A A

A7 A EAAA = S A2 ol EQD A, oA g4 A A

A1kl oA,

F7HA o' e e g sk, oFA sHA A A

A1kl oA,

A7) oFAISHA A A= FAMA Q] Ale 5 S8 sh= A%, ofA 5H4
A A

A1kl oA,

A7) oFAISHA A A= 20 cP o]t AL E ZhE Al S 0= St
211, oFA| sH4 A A|

A1kl oA,

271 kA B A A= 250 mOs/kg WA] 500 mOs/kge] AHFS& 28= A&
S o = ah= A4, A4 A

A1l ghefA,

7] 8-FcRn A = o] 9] W 9] 5 %7} 50 mg/mL W #] 250 mg/mL <!
11, oFAsH4 A A

Agghol oA,

A}7] &-FcRn 84| 3= o] o] W o] -5 57} 80 mg/mL WA 250 mg/mL<&!
11, oFAsH4 A A

A1l ghefA,

7] oFAI8HA A A 2] pH= 4.0 WR] 7.091 AL, oFA| &4 A A,
A1kl oA,

7] &-FcRn &4 &=

AWM T 59 olu| = AHS 71X = H-CDR1, A @ % 69] o} 1] =4H-S
7}A]i= H-CDR2, ¥ AWM & 79| o}n| =4S 7}4] 3= H-CDR3S
2EsteE 7G9S E5teh;

M AH S 89] o} =4S 7FX]) = L-CDR1, A @ H S 99] o} =4S
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7}4]3= L-CDR2, 2 A @ ¥ & 109] o} :=4h-S 7}7] 3= L-CDR3S
Eqets AAT RS 2ees A9
kA B A AA.

e 121 Aol gloiA,
7] AT A AL RAAE A S22 s, oA

x4

Al

(73 13]  Al1gkel dofA,
71 kA A A A =
(a) 50 mg/mL W #] 250 mg/mL2] &-FcRn a4,
(b) 50 W] 250 mM €] L-oF= 7] Hi= o] 8] 44k<d,
(c) 50 =] 250 mM 2] L-3] =Bl ¥ &
(d) 0.01 WA 0.05%°] & &2 W o] E 208 E33h,
pH 4.0 W=] 7.0 A& 57 0 7 afi=, oA 54 A A

(A8 14] A1l ol A,
7] FAI A A A= 7 271 3HR5°C 55 60%) 671 E B Al
HL161BKN®| g A & vt o] o] 10% ol st<l, -4 d o] 714,
ok ;q] [e1s ZJ ;q] ;q]

(A8 151 A1l Qloj A,
7] FA T A A A= A7 BE Z2(5°0) 836712 B Al
HL161BKN9| 5 A & @ 9] ¢Fo] 10% o] 35}<l, et Ad o] F714,
ok ;q] [e1s ZJ ;q] ;q]

(A3 16] A1l Aol A,
A7) kA A A A= A7 B Z27(5°C) B 3670 E B A
HL161BKNS] 3 A H w3 o] ¢Fo] 5.0% o] k<L, kg Ad o] F7h4,
oFA)| &2 A A

(2171 Al LHX] A 163 % o] == gk gloj]

AR
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[5=1]

'Huﬁwm_pﬂ 74

Cplki/mol-C)

50 55 &0 6% 7O 75 o &5 Sy

snipudnnsus TP

L]

Temperature(°C)

Molecule Tm (°C)

HL1&81BKN 799

[5=2]
HL161BKN at 4 week

0.80

1 050 ﬂ
3 i

0.40- I
| 020 }'l
| 0o0l- /

0.00 200 400 600 590 1000 75001400
Minutes

\ b 0wk pH7.0

WA b

wl  — pH5.0
— pH6.0
w1 — pH7.0
— pH8.0

Al

0404

110

w134 5.0
70 - ~iipH 6.0
wileepi 7.0
G0 il 5.0

% of monomer peak

oW 2W AW
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0.040 0.040
5 0.030 Condition 2 0.0304 Conditien 11
20.020- 2 0.0204
0.000 v 0,00? r e e
15.00 20.00 25.00 30.00 35.00 40,00 5.00 2000 2500 30.00 35.00 40.00
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2 0010
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