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(Active Ingredient Sameness)2 &3}t 54 &4 (physicochemical
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o [e)
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o HElo|E #H {AEH (Peptide-related impurities)

o SFAE #HH FHEZ (Host cell-related impurities)

e 7|8} E&E(Other (non-peptide-related) impurities)
HAepol= Ad FAEEL ofr|al A AolA ofmal Zb7]o] A<l A&, WHE (S
=0, A8 == 93 Toz i AAEH. sFAE #d /i s7AE
DNA%t sFAZ eids 293t 78 Eeed 4Fr8d, A, a5EcE 59

2) Aefel=e] wATE, STLH/SHAA HH, VRIY BYH 2o
gebd & QonE fxokt FHMeelS oJbES mu Bridts .

3) thxokn A7 BF 2 ol TE oFEe] A% |obF npEddAe] BB AolE A 1wt
823 % Sl



SGHET. Weo|= B FARAY JlEh BB FAAANETT GRS A=
Aol FEOZ WAL 4 AW, SFAE B AABAL FAAAEY HBfol=
o] oFF ol A ¥ Lhebpieh

FAAeol=E FAAANET Weto =9} de) FHTHAA TFe Arhol= wA f
ARl BT + 9lu, DA YA AT FABAE tlzoke] wla) ojopEel
HAA EE

FEA FFL P F vk wepd, FHABIS oofES] Aeol=
3}

B FARAL taokel Aetolt BH FARA ZEokdn wwsks o] Basth
AerolS FA FARA va A okl F A AFE 1T

o zebs FHAEClE olofFe]l B EASE AWeols wA fARde] A4S
FAAe = oJepEe] EAlSE FARAY e txoke] EASE FARAY
F olstelA AZF@Th WL A T AT AAME =S o] BaF
o1t

o FHAEOI GJoFEe] HBols WA FARAL FHAs

o
s
AmolerEe] 05% olalelA HelFTh YmolobEe] 05%F 27al
& 7zo| HElolE B FARAE DA HAH Fo] 9e 4 gdom
9

& AHAP So Ast 27D F Ak

4 el Aok A Fee FAE A
T-cell epitopeC2 LI F2AZAFA HdA(Major Histocompatibility Complex,
MHQ)oll i3t X3st=rt 7 Ade 2344 Feve U5E F I=F It =3,
e = ofofFo] thxofy B

gol o WA %1, HA A
&

4) Zeng K, et al, Liquid Chromatography-High Resolution Mass Spectrometry for Peptide Drug
Quality Control, AAPS J, 17(3), 643-51 (2015)
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m. Hd3etel= FHH7E AW

1. Aetol= 54 24

11. Jelol= 13 F+=

Hefo| =9 12 FE2= N-ZTY C-2eS v 535 Jelo|= Aoz o] R3] ofm|esl
AL Hetol=of mhet A 2HQD XHY o83t Ade] 2}HEY. & 4L 4=
WS ARgSte] HA G ofu| 4l Aol FiFsle=A gl

Hefo] = H R4
A2 monoisotopic massol| A1 Zfol= 124 FZRA A 9] AbolE YERN=
7V 71EAQD ARolty, AT HA Z=vlE DY I (High-performance  liquid
chromatography, HPLC)®} A &4 7](mass spectrometry, MS)E ZAg¢g LC-MS #4
o] F= AREHTL EAE] 2 kDa o/l vz & fElo|=e] o= ASI AFH

=45 93 1EE T FFEAH(high-resolution mass spectrometry, HRMS)2] A}-&-©]
5

E JhrEdld & 4 opminate] AAEY f=AF
Azsta AzrtEddgy=z 430, ou|kql FAWE
asparagine (Asn)¥ aspartic acid (Asp)= THstA %31l glutamine (Gln) E&
pyroglutamic acid (Pyr) . Z%F glutamic acid (Glu)E TFHEH3A Xst= TAE 7HA
I e AeE dHA Aok AT, leucine (Leu) isoleucine (lle)e] o] 87
W 82 F Atk o AR R L opr gt 24 BAS fe deHom AL
Aoy HPLCHY AFEHHoe=z dAsEx dew, Hag 4% USP <1052>
Biotechnology-Derived Articles-Amino Acid Analysisg AH8& 4 lTh.
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!
22 T2 ol AT ERE AP o] B (Circular dichroism, CD), FF& o W
A 33 24 (Fourier-transform infrared spectroscopy, FT-IR), &A}7]F™H 2
HAEY FAHNMR) 53 22 A4d3 24He AHEste &43 . Far-UV g 9ol A
FT-IR 88 CD= 23t 2o tidt dEE AT 4 Je™, Near-UV CD= 37 7%
.

5 WIT 5 Uk ohe, o T AFP BAST B @A 1eiHolo} it

HElo| =2 &2 35t TojofF e FESITEAA L (A FA LA A7=AI2
=

50| Bel-55ty 4do] B3 A8 FEL

14. S99 3 A 3H

HefolE= A7F A F(self-associations) = 3

Tt el 53] Al (aggregates)E FAE & Aok E3, S B A IS
=

Ao oFF o] S7IvAAI2EL, B =241 5ol ofsiA

ft
%
o
AC)
k
=
©
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Hepol= Elames I7|MA A ZZrLE T8 W (Size-exclusion chromatography,
SEC) 55 AM&3te] EASTh &Elaw Ee SHA Uit HEo] 7Med A2nED
gy sl/Ee A E e AHESES AT

15 =3t 4 Nd

BEeE 42 S8k AEdd a3E 2] AT AlFe 5ol4 vy == 9
ot A=A A AP 28-S st FPEH in vitro AP T
el = USP <1032> Design and Development of Biological Assays, <1033> Biological
Assay Validation, <1034> Analysis of Biological Assays®l W&} AlE& 4 U}

5) Bee JS, Randolph TW, Carpenter JF, Bishop SM, Dimitrova MN. Effects of surfaces and leachables
on the stability of biopharmaceuticals. / Pharm Sci. 2011, 100(10), 4158-4170.
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g 7|1 =M=
g3 29 HPLC/UHPLC
_ StLt o Ate| ChE = Amino Acid Analysis
- oto| = Akel =Y #HElO| =-2| A S 0| B3 LC-MS E&
SMH Al MY EF LC-MS/MS
HE(ZHF oM ERX &R
N-2UE Z&=8 Zost | 22), A (& sl LC-MS E=
At ’ ’
= M =S2AXeH HEZ HE2Z | LC-MS/MS
elst ofME 3}, 2ot
ol & HPLC/UHPLC
i ofx|of{zt ofo| =S | /
O M & A 2423 oM E= 2 =
ZetsteE MY ’
(ClofAH[=|279 Chiral analysis
Asp EE= Asnl| S2fofl A
- . s HPLC
Aspartimide/succinimide | ZtZt & E£= 2L ofe
= - LC-MS
et7 Mg =42 St 7|2 =49
] LC-MS/MS
cyclization
S8 E= B8 B
_ aspartimide/succinimide
Asp/Asn B-Asp B9 M ) L _, | HPLC/UHPLC
A S el TR 2 2olet
H A D 74 sk
=T =
_ aspartimide/succinimide
Asp sterecisomer _
, S2tdl el olost = =& | HPLC/UHPLC
(diastereomer) _
L= B3 = st
S8 E= B2 5
Chain cleavage o L
aspartimide/succinimide HPLC/UHPLC
product 3 e s
E2HxA e Jt=E 5l
_ i _o} o Ste s _ =
B-Alanine pg-geld 2 ewet susaol oo LC-MS EE+=
Afol M LC-MS/MS
_ N-Zchol| 2FEH2 £
OOLEME | ceetoing wRe | BuEs HPLC &= LC-MS
acid
Mo
=X Wy £= HEOE =
=2 0o Z2l £E= 8¢ :rL_ _ Fol SEC
A oA SEC - MALS &




LC-MS/MS

LC-MS/MS
LC-MS/MS
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LC-MS/MS
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1) AEofFS setolofF oz e AEA 3 eol=d AA s7F et

2) FDA Guidance for Industry, ANDAs for Certain Highly Purified Synthetic Peptide Drug
Products That Refer to Listed Drugs of rDNA Origin (2021.5)

3) USP <1503> Quality Attributes of Synthetic Peptide Drug Substances
4) Tojefzo] FH7F A AAL 1 (A F e F A LA
5 frAAAEF kT w4, A L FEA HIF Tl =] (2014.12)

6) Zeng K, et al., Liquid Chromatography-High Resolution Mass Spectrometry for
Peptide Drug Quality Control, AAPS J, 2015, 17(3), 643-51

7) Bee JS, et al.,, Effects of surfaces and leachables on the stability of
biopharmaceuticals. / Pharm Sci, 2011, 100(10), 4158-4170
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