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Human Use. Bioanalytical method validation and study sample analysis M10[S]. 2022.

B3] ERAHAZR= AEARENEZE (UE) [S]ILRFAEEZRES HhRE,2025.

[4] U.S. Department of Health and Human Services Food and Drug Administration. Bioanalytical Method
Validation for Biomarkers Guidance for Industry[S]. 2025.

[S] 0 3%, kB3R, M8, F A M A ZRIEREYEROMEESRERNE N LR J]. R EZ YT
#1,2023,40(06):470-479.
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F3IE MAXE

3.1 ZRREHY

K, (FA—XBRafREdMBERMANEYEEDF, EERSBThRESF,
THAEAYF R TERIE ERBVE . ENMURR T 5 RATUABRIAREIIHE, &
REBEE B EMERNI R PR LT HARE SEIRIEE, MNMAIFERARBIZEER, X
KERAY), REEHFEER. ARFENR. EVMEUESFENE, TaTrREEE. X
EERR. BRESFEZMMERL, BIETEZ8ETMR, NIRRT a7 R,

SR, ZRREPEEYF RO IR B EIREEZ . BT HEATIEEER
&, BEMERNFERESHRMNNRIEZIR TN, M2 2D 7R85 T3 B el
RV, XERZEEFEMN T ZRANEADTER BESEEE EBEXER. £45HY
D%, ZRFIONRBEMFERME, M LURE LRI AFEHE 215 K. ElL,
FHRA RS KE et BRI DITRR, DURREX—Mal,

TER, RIBEE-FOERKARA (LC-MS/MS) REHSRBE. Ban ER =
G, EZMCEAYIREY DT TIRRIEE, RAEERNDTFG. LC-MS/MS EARTR
XEMTHNEMZRNSHEEEEN, KB ZRFUERARNBITENFLEN, JHE
&R BTN RN NFRRRME T REAEIESIE, AM, LC-MS/MS TR
SRR EIE—RY AN, SESRESIETNRAGERTBAZERN. FRiRiud
RPRERSRENE. 20 FRVEBRB AR UNRBF RN F. XEPRERBTA
SUREUEE BRI H AT, UAROITBVERMEM RIS,

FRERT, DRENRABEKBERATINIMNE, REEFNARRRERT & IR
RYRARRIIRIZIT, STREEER. BIOERS—RIAZHAY), MEmpitERIEZ
BRPGEFEIE, FRTRARERNNTEFAIE, KT —RIIBXBIERR R
SR DRI ARER, AFRITME: RASMHEEREIEAR, SR
Bifr, BERAT EVFEARPERSROVEIE, AL T RYIB T, FER&Es
i REEYEERIBR SRR ME T, AR T ZRED BIIETPRIRNER, iR
ToOMBERMENEE Y. SREEBFR: S55ZRAYNLERET, B FRSHHT
BRI, MARMEBE. MAEES, BEERS T 2RO FHBFAME, EE1NIR
SERE T ERER (pmol) &all. FAEFIIE: @I ™SNEIEEE. BEE. EHE. [E
W BN FWIESRE, R T FTBIL D3RR SR E.

IIRFFRN B H R BB RATE S LB SR AR DT HRIK RN AR, &
HEADTAGERR—D2E. FLEEESERBANMENSE T BRI ZERR
FEZHAM DT PBVRISN S 5 REALL, BIEEBEN IR A R Bt IB A ER X —5T
B, MMERZRAYIL S DT TERSSEHT 5 R R,

11



LC-MS/MS ZRESTHME AT EIRSHSE

OB ACGRUHARIET /8 SEEMEEBESMRAEEIEN Nexera XS inert M1 =2 MUtk
FFRTE(Y LCMS-8050 BXAMIE MK A REBERN G E. RRAKMMIFERATNIE, F%E
HERGAE] 90% L EREERE; EETRALX 0.1 ng/mL, LMSEEAM 0.1 ng/mL A
BZE 500 ng/mL, HXFE 0999, HIh, EFEMUERERRATHMEFLEXNDIEN
BAEFIHYER; T2 TREN. BENEEE 2.60%5 4.66%, S/N FI9ER 22.7; HK+HS
KRR E HREZE 2.15-3.04%, BEfF®E 3.96-5.83%, /E#E 90.00-109.07%,
WIFARRBPIZTZEABOMRER. RBES. EEMYT. REERNES, HERE
BEREMFEARDINER, ST ALY A AR R R AE RN 5%,

R SEOMITREN RSN EWATESK mE XS

BIEIE &AL (Semaglutide) B—ME 31 MNRERAMP KM ZESEHRFIL-L (GLP-
1) M), BT677 2 BERBMEHE. BTFERNMUREMNRIMEREER, TEEEE
FREMR, BrMESReERE, —2L™, AEBRERNAYEEXRKHHIIRFTER
RRBE R, EEE BREEWE “NE WERT, XEREESEREMENERAEES
ZZEBY GLP-1 HIAMIBT A RAE Him &Ko

EXY GLP-1 Z59¥RVb & E, R ZR AL, 2B GLP-1 RIWEEYIFRFR
8. 2RO EAER RISk, S8, UREBEIANRERR GLP-1 ZREAY), £
FED A EEBEREESOITE (LBA) FIREEAZE (LCMSMS) . HA, RREXAE
RTEAENN. KA. BRHRE. SREEFNLR, RAZRAMERNDTERRATFER
Z—o M, FA LC-MS/MS DT ZRAYEY, FRBEIRINERR. REEE. IFRFFMER
By, IEFZE. BREBEFND, W FRALENRA. REFENBE. (ERFMHEMRY
BEERERAENK, BN ZHERD FENKNDATRIR RS, AXERSREEYEE
RIS LCMS-8050 BxA & 4LE, AARH. RENGADTLE, AKRIAEBERSA.
HERRE BT AR .

1. ELEER5
1.1 1%

AR ERNEEHDREDBEEBSBRIEEIE(L Nexera XS inert 5 LCMS-8050 Ex
. BABCEN:

AugiEhlEs ¢ CBM-40 B =< Ml : DGU-405
W & R LC40DXSi X 2 Bop#iEss  SIL40CXSi
F R F . CT0-40C fro#E Y LCMS-8050

&3 T fFuhg  : LabSolutions Ver.5.120

12



1.2 3FH

BAEEIEEMT

5 3% 4% : UPLC Peptide CSHC18 (2.1 mm1.D.X100 mm L., 130 A, 1.7 um)
moonh A8 0 AE-0.5%FRRKAR; BAE-0.4%FERIME

m ® . 0.3mL/min
/i = . 40°C

O KRR 15uL
R A X BESE, BIWIRAKREN 30%, ALK 1
=1 BEEBER
BflEl(min)  iE (mL/min) RARE RBIRE

0.25 0.3000 65.0 35.0
3.00 0.3000 20.0 80.0
3.10 0.3000 2.0 98.0
4.00 0.3000 2.0 98.0
4.10 0.3000 65.0 35.0
7.50 Stop
Fg &4
B F & :ESI(#) # O &R E : 300°C
# OB E : +2.0kv DL @ E : 150°C
£ & " &R 25L/min MHABEE  : 400°C
F e 5 &S 10.0L/min mo oK =X 15.0L/min
H#E R X . MRM, S#E2
& 2. MRM &%
Ga=x? AIAET YET Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V)
1029.15 1238.55* -30.0 -30.0 -30.0
BIEEERK
1029.15 1302.85 -50.0 -36.0 -50.0
MRk (S) 938.50 1128.70 -32.0 -34.0 -44.0

xR TEEBRT
1.3 tnfEmS Bzt mavEcH

DANERENF D B EISEREE, BRECHIMM 1.0 mg/mL EERK, EERAHRE
& Q0%HER) HRHERAKER 50 ug/mL 98K, BXEFR—DE& 3 ul MO 297 ul
=RME, Bl 500 ng/mLin&E TEfs% RS ORE, ERAT B MR ARECHIBIRE 0.1,
0.3. 1. 3. 10. 30. 100. 300. 500 ng/mL FUFRETERRL; B—HERILEB RS,
R HEMFZLOREHIE 0.32. 10. 400 ng/mL FRITHE R

BERMEBA N SIES, AREHN 1.0 mg/mL fEER. BEEFFHNESREBER

(20%FRE2) HBA 1 ug/mL WIRAR, FH.

1.4 m¥RHFmaIBESZ

BXMmAEAE SR 150 pl, AORMAN 1 ug/mL RARAR 10 uL. BEZ 150 uL, ®HE 2 min,
fEA 13000 rpm/min B0y 10 mine Bi0vE, IREX L/EK 250 ul, 3% 1:2 B9ELHIION 5% =

13



HNOEITHEOR o

bR S RIS/ IRy 96 FLEMBZEEMR, E5tkRRGE, ARR& 30 L 25k
=R, HET, WELEEHBDRETURRILM 96 FLIRF, M/E¥E NRIRMEE
DT, AR 15 ule

2. £R5i1ie

2.1 —REEESTMEFAEE
LI R BERBEIIRIERTMA, MaERESBETFENEREE. £ ESI X ZiY)
FOsITHNES, SMEMRDFYR—F, ELHBENRS. BEEERE 17 7 31 PaE
ERZHRY, f£A ESI B RWBEEBEMHIT —RMIERH, SATEANTSHNZEEEEF
(RE 1), BIXItt, REERBERSHIMHAH " ENEEF. NEEFHITTIEF
218, BFRIEERREFN m/z1238.55 5 m/z1302.85,

1029.40 1238.05

l E
o [ oot -

3.5¢5 3
4.0e6 3.065 3

2.5e5 ] 1302.95
3.0e6 ] 1029.35
20e59
E 1359.90
[ ] [M+3H] 3+ E 121555
823.80 1.0e5 3
E 1484.05
938.85 E
] 10?495 “
‘ ‘ 137225 5.0e4 3 ‘ H ‘ 1440.70
o.OecH,‘de”w””l‘” 0.0e0 77—t | .l.........l..,
800 1000 1200 1400 1000 1300 1400
m/z mfz

E 1l BxReRmEE (£ 88F; 4. ©m98EF)

2.2 FikEF
B2 A ARRBRIESHRILEE, £/ LCMS-8050 KA METERENTE
TR (LLOQ) m3X 0.1 ng/mlL, ZFHIMFEFEMYIBESNIMEEYITEETIN, RllA
%Eﬁﬁ%%ﬁ?ﬁ%i@goazﬁﬁT %R 14 MRS AR EG, SRMES
EE2 TR (LLOQ) 0.1ng/mL WEILE, BIEISERBMREBETEN 2.4 min, WIRKIRBET
5779 2.7 mine

Q1029.15>1238.55 (+) 9.68e2 Q 1029.15>1238.55 (+) 1.43e3

100.00 - 100.00

T 7 = U T G T —
1.0 1.5 20 25 3.0 35 4.0 1.0 15 20 25 3.0 35 4.0
RT (min) RT (min)

14



ISTD 938.50>1128.70 (+) 1.81e4

100.00 = 100.00

C D
& 2. ﬂ%'é#@ﬂiﬁ%l HI2 AT MRM &IEE
(A, C: AZFAM¥E; B. D: EE TR 0.1 ng/mL M EWITIEmR)

2.3 ZitEE
AR 1.4 BTN MR IF AR AR A RIS LIk, MIREEITEEDHT. LUMRPE]SE
BEWRESAITRE (WL 111) BILLE X IE44AR, DIRIEBERIEEmRS FARFIEE
REVLL(E Y AR, NERIN 1/C?, #HITLMERADMT. FrErsaz 4t eE g 0.1-500
ng/mL, 1EXHEK 0,999, ERKREABEEEMNE 5000 ERECERNLMEXAZRY, AKX
£3RE 3.

Area Ratio
| Fsmak
1y = 0.02998217x - 0.0001845696
147 R2 = 0.9990246 R = 0.9995122
125 Curve Fit: Default (Linear)
1 Weighting: Default (1/C2)
| Zero: Default (Not Forced)
10+
] ()
8]
6
44
27
gk
0 100 200 300 400 500

Conc.Ratio

Bl 3. M¥RPEFES IR EHL

2.4 FERBE. REESHERE

NERFERYE. BRESERE, NEEHIIFAY 0.32. 10. 400 ng/mL FiEHFm
DINREE TR 0.1ng/mL#¥am, &R 1.4 5A6IE, 8 MRERNMFRFRTE 1 RNFIE 6 0
FATHR@mOMT, ERNE 3 X, SEMITRERLZ, BURRES R EESSIIEERY
RSDBEHEEBEMANER, ERIEK 3. HPRAERERSEMREER S/N FHEN
22.07, EREE, JREKFBEE. EMEUNRZGENRBENERZIVERN, 15
BEDIFRINER,

* 3. AEREHKEANRBEESHEREE B X, 8Xn=6)

R ERRE (ng/ml)  BRBEERSD%  HENEEE RSD% FEFE%
LLOQ 0.1 2.60 4.66 92.20-109.07
LQC 0.32 3.04 3.96 95.36-107.90
MQC 10 2.89 477 97.10-108.90
HQC 400 2.15 5.83 90.00-108.84

15



2.5 [EugE
BUE. . B=REKEREER (BREEE 6 X)), BR 1.4 5AHIE, UIE
EASEHFONEEEERR (AL 5SATHMEIZR 1.4 A/ELBEMNIE A RH
RS EIZIEETR (A2) Zth, Bl AL/A2X100%, ZZMIZHEARLNIE S ERIRER UL
K, KIAI N, @I mal IR ENARAL, BREKFEEESE KBTI KT 78%.
RSD /\F 8%, EfRLERILE 4,
x 4. FEEIMERLER (n=6)

REKF EIeRE (ng/mL) FHEUER% RSD%
LQC 0.32 96.28 5.49
MQC 10 93.10 6.70
HQC 400 93.79 527

2.6 BFRMEL
ZERK. P BDREKEREFER (B8MREEE 6K, BEERATHMEEMN
IMEmSRE—HEIERRKR, RENBERUSYEIRFIEPFI BRI AERMN, Hit
BN A— W E R, ERAN, ERRMENERIILIERE, SREKFERMMNE
FIIART 90%, BAELRIE 5,
% 5. ERMRERER (n=5)

RE KT EICRE (ng/mb) BRI % PARE PN % AJAs B BRER N
LQC 0.32 90.16 92.53 97.45
MQC 10 96.37 106.87 90.18
HQC 400 103.60 105.79 97.94

2.7 ZEFREEE(Carryover)

SHENEYHZ N RERES KIS ETMA, FEASMNIRREEREUNBAE, FE
ARESBMRARETEWM. 7R, IR AEYIEEREX B =8 &R TIN 5
i, FRZAREIEEBRENIBERE, LURKRERM, LRERKRAP, TREERSR

EERONEIMTEER, BIRESITNTEERTERHNMESFZISER, BN
RAENE B R Bt aYEiglg, RAEEMRAER A MR REE SRR,

Q1029.15>1238.55 (+) 2.20e3 Q1029.15>1238.55 (+) 241e2
23e3 233
20e3 ] 20e3 4
183 183
145e3-§ 15e3 4
13e3 ] 13e3
10e3- 1.0e3 4
75e2 ] 7.5e2 4
540e2-§ 5.0e2 4
25e2- 25e2 4

. _'\’\AAM_MA.._,\.M»/\_/»W_M_AMM/\/\NLM

oo MV 0060 4 Mmool A VM

10 15 20 25 30 35 40 10 15 20 25 30 35 40
RT (min) RT (min)
A B

B4 RmApXRBERTAFREIEER A BBREER; B: BHREER)
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3. &it

ANEH SR FEREMEEBEIRIEEIEB(Y Nexera XS inert 5 =B MHRkITHIE
X LCMS-8050 1EF, ARMEABEEEREENTHE. RRAAMNWEREILIE, 7
FIREROART) 90% L EHEBINE, Bt emARE. BIESH, ZofBEYETE&RE
NRGRR, TRZHEAEADTENNIEFIER. HSRESEE™E. REESMT
S, RIERFEBERAENDITEEIRIEF I, RBEM. EETRAIA0.1ng/mL, ¥
BAMSEEAM 0.1ng/mL#ATE 500 ng/mL, HXx%%10.999, @it 5 AF I RKA
PREREEERITRER. REERS. BEEMT. RESMENER, RESIEREREME
ROMER, ATAAYHEERRRRERRERON G .

17



LC-MS/MS ZEE 5 hinE Rk

i B BOEREALRABMAN2IKE D GLP-1 M GIP 2AWERENFIZELY), a0
EAHHRRAY, ERSR=ENRMERERAN, KAHE Shim-pack GISS-HP C18
Metal free @B EEIL T MR PE/RAMRBIEE DN TT 7R, UREEERIFANIT, ERE
FRILECRE R MBI TR (BuTm) #1T 74N, ERENREENER. ERETRH
FEMRY, 1E 0.5-200 ng/mL SEEARVEHLZARR R r KT 0.997; EE FRM=RE
KEFIEmMER R BERERE R, RSD%DAITE 2.0%-8.7%H0 4.6%-9.5%2 (8], /HEHE
£ 85%-107.1% 28, EARAENN= MR ITTIAS, WAEIEFIERIF. RUEL%
ReREFEDITEBFGIERE, 777AERR R X SPE BEIWRMEBELRUNE T EE,
FERRA=RE KT FRITmBIERE 80%LL L, BT 83.9%-95.9% 8. %7551
BERENIEE. EEMN. BRI, BBRERT ZIEEHYRARZRE, rIVE AR
LC-MS/MS EEMNRHEE,

X85 LC-MS/MS  E/oARt Mm¥E  GLP-1 GIP

B/ROBRK (Tirzepatide) RALRABMANSIKE D GLP-1 (B MAERFAL-1) A GIP
(BERRERIIMHRRB RS ZEVNEHEFIELY. GLP-1 M GIP AR R
%, FIE—EHERERRIENMARR, EAER. AERERERE "REF R, KE
BEEMGISR/ SR, RISERSRBEN. 1% 8 NEEIAH=FI08E, AI4h7E GLP-
1 RRHTHTIIER. 2024 £5 F, NMPARUEERT 2 BINERRBBVATT; 2024 F 7R, B
BENERSH
BOARER 39 NRARAMNVZR, FASREATIRRAY), BREFAENK
RNEEMRDINTGE. BEEE-REKFEERKAZE (LCMS/MS) BEERSES. =M=,
BEREFMD, BEEAYDMHIRELERE. &EA LCMS-8050 237 7 MIRAHE/RARM
WEEDTIE, &AM, REE, AINREXNILERHESE,

1. SEEEERS

1.1 X2

ASLIO MR iR = BT R BEX A (Y LCMS-8050, RIAECEN:
AgTHlZE ¢ CBM-40lite E&M SN @ DGU-405
W & R LC-40DXS = R M CTO-40S
Boi#EfF2s  © SIL40C XS Fr & 1 : LCMS-8050

Big TEly  © Labsolutions Ver.5.118
1.2 HRFG
RAEEE G
B & # : Shim-pack GISS-HP C18 Metal free (150 mm x 2.1 mm 1.D., 3 um);

18



# (8) KWEMERASE], P/N:227-30924-03;

moooh M A0.1%RERICAR; B-0.1%FEREERARK
O KR 30uL =+ & 45°C
m ® 0.4 mL/min B ok R I EARSEED
BERBR O RE/CE/EREE/K=1:1:11 BFEXOBR : BEE/K=11 (vv)
(& 0.1%HfR)
Bt s X MERR, BAEREKREN 80%, EYEIREFRWIER 1 Fim.
® 1 BELRNERER
BYiEl(min)  ARE (mL/min) RAKE (%) RBERE (%)
0.50 0.4 20 80
0.51 0.4 0 100
3.00 0.4 0 100
3.01 0.5 20 80
8.00 0.5 20 80
8.01 0.4 20 80
10.00 Stop
}3"?15 -}—Tq:
BFH®E=K  ESH EWHXSME : 3.0L/min
# O 2 E : 300C FESME  15.0L/min
D L & . 150°C mHFESME © 5.0L/min
MARSEE  © 450°C H#E &R KX 0 ZRME(MRM)
MRM & # : &2
& 2. MRM &1
wEY FIfAET UBT Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V)
I 1204.15 396.20* -34.0 -36.0 29.0
1204.15 299.10 -34.0 -55.0 -30.0
BEEER (IS) 1029.25 1238.35 -38.0 -36.0 -44.0

A HNEEBRTF
1.3 tREm S Bzt mavEch)

DAEEMR OB/ BREE, AACSREECHIRM 1.0 mg/mL &K, E&EKARE
Bl (50%HE2) D3HBERERN 20 ug/mL R, BREFR—H&H& 10 ul fo 990
uL =am*E, EEHIAL 200 ng/mL fmELEf RS SRE, FERTHMEKRECHIRRE
0.5¢ 2. 10¢ 20. 50. 100. 200 ng/mL BVFRAET{EfLL;, S—HERIEB LIRS X,
SHIMFAROREEHIAR 1. 60 120 ng/mL BRI Mo

ERMMEN B ESEEE, BAREECHIY 1.0 mg/mL 5
& (50%EREE) #HER 10 ug/mL RIRAR, FH.

1.4 MRHREIBIESZ
SREG 200 uL, BRI 10 pg/mb PIARER 10 ul. BRES 200 L, SREE 2 min,
f&F3 13000 rpm/min B0 10 mine B/0VE, WREXEER 350 pl, &2 1:1 BYLEBINON 5% &

Ko RECHIIFRVEE RABRER
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I TR S0

B ELR S BRI /EIFHY MAX BFEZEER, Bk ava, AARR (60%28E, & 2%
FREZ) 50 pLsthi 2 &k, HET, WE2EERAREWERT, MEE NI/ R
e A g

2. ZER5HE
2.1 MRM &igE

Q1204.15>396.20 (+) 485e3 ISTD 1029.25>1238.35 (+) 7894
i 7.0e4
4.0e3
1 6.0e4
3.0e3 5.0e4
4 40e4
20e3 3004
1 2.0e4
1.0e3
] L 10e4
0.0e0 £ 0.0e0
L T NIRRT " 1 ' T Gl
0 2 4 6 8 2 4 6 8
{REBRGIE] (min) {REBRTE] (min)
B/RABK (0.50 ng/mL) BIEKER (IS)

1. REMLRIER MRM Bi%E

2.2 REdhLE

ZER 1.4 IR F MBI BB AR EROERLL, AR EAHITEE Do UMK FE/R
THRCKE S NARE (L1 11) BIEEE X AtEr, DB RAKIEEIRS NirlEmiRpItbE
Y AR, INEREY 1/C2, TR, ROERZERIZL 4 SERE Y 0.5- 200 ng/mL,
MXFREr>0997, ZMXRBY, REMENERSHIIE 2 73R 3.

EFRLY

-| B/RIBEK
10 -{y=0.05355448x +0.003262806
|R?=09954450 R=09977199
-| RO SEAY: A (BEL)

- HOA: BRIA (1/CA2)
THEE ZOA CGRERER)

0 o ISIOI - I1(I)OI - I1é0I - I2(I)OI
RELL
2. BIRERR sk
* 3. R ER
ey aMsEEng/ml)  EXERHr OERE%)
B/RARK 0.50-200 0.9977 88.0%~108.6%
2.3 FHikEF
BEAMEER 14 MFAMES Z0RE, B/RAKSATNEEENE 3R, &
BERYTLEEFIHEI, HENEEREE R,

20



Q 1204.15>396.20 (+) 7.60e1 ISTD 1029.25>1238.35 (+) 2.30e1

6.0e2 - -
1 1.562—:
40e2 -] :
] 1.0e2
2.0e2—; 5.0e1-f
O'OEO-""I"\"A'I""I""I""I 0'Oeo:'"'/\lll"|""|""|""|
0 2 4 6 8 2 4 6 8
{REERIE (min) {REBRSIE (min)
BIoRRE BIESER

3. TEMEK MRM BiEE
2.4 HHRERETE
W=REKFEEIEER (10 600 120ng/mL) REE FE&#Fm (0.5ng/mL) %2 EiRH]
RIBFFERIE, S MREFREEHE 5 1), EMANEINESERZ =R, BNEFITHE
mREETTEEBRNMBREERE. BEE, £ (Wk4) KRB, SREKTEEE. &
MESDERZIVER, FEEDFRQIER,
* 4. EMENBEESRER

LR EIERE (ng/ml)  HBRFERERSD%  HIEFEZE RSD% R %
LLOQ 0.5 5.5-8.7 7.1 85.0-89.2
LQC 1 2.0-6.2 4.6 86.6-90.4
MQC 60 29-712 6.3 94.2-107.1
HQC 120 3.1-55 9.5 91.4-106.9

2.5 EIEME RN

= REAKTF Pt andt TR, #FNEE IO BIBIEEIRIZ N AL, TR0
KIZAE ARSI NABL & BT & s A REF NPT S B/ OB BB IEERIC A A2,
M A1/A2 X 100%E[ A B =R,

N = RE KT Pt andt TR, EFONEE OB BIEIEEIRIZ N Bl; 40a5
SR NAE R 8 AT S A R A RSP S B OB AR BIB IR EARIZ 0 B2, M B1/B2 X 100%ET
RNEFTRN o

72 ERFEHTEIWERMERMNE LR, ERNEK 5, SREKTFEIWEYTE 80% U
£, BEBNTE 83.9%-95.9% 2 (8]

5. [EIERFMEFUN E RER
REKF  BIORE (ng/mL)  [EIEER (%) EFRWN (%)

LQC 1 80.1 95.9
MQC 60 88.6 83.9
HQC 120 83.5 87.4

2.6 %%
BRBHEZS M ERIBTRBEEMMN, FERENREERENSER, SZTERET
TR R, ANSRIO[A 2 Shim-pack GISS-HP C18 Metal free &3%#F, 1ZBIEHFRA
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PEEK ‘REBIEERNEAFWRE, NMAIFRSZEIER, FIAE, L0ERKER,
gL RERSANEsT=BFm, KEHRELREBEAEYEEE (LE 4), X
591

Q 1204.15>396.20 (+) 2.90e1

2.0e1 -

1.0e1 - LA
0.0€0 -
L L

0 2 4 6 8
{RERRSE) (min)

4. RBERATAFmBIEE

3. &ig

fEA DR =BMURITRRERAN, BT MRPERBRNEED 5. LA A&
Rir, BREMEMENNEEYFRNER, =HMERQETILNRD, BRI
Rif. £ Metal free RINIBIEEBUER T 7E, SPE BRI E SN IR N ER,
ZRAREREHREE. BEER. BRIE, BEMBERT ZREAYRILERR, pIhE
/RIBRERY LC-MS/MS EERIMIRHEESE,
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LC-MS/MS EMIE M I R FIh & BRRYIRE

B AXEADEESMREEIE Z SRR AN, BT mR PR A& RNE
5, WHENEIEEE. EMENREREHRT T TR, ERETZAEAMERY, iz
NEERELERSERERL, ZZRLERE. oTERER. REES, PJATMmRS
M EREENE,

KPR —BMUIRTRREKAN MRS MK

FMAIERK (Liraglutide) B—M AMRRIR MY BBR S MAZZRAFAL-1 (GLP-1) BILEHISEUY),
REBLETHAUS GLP-1 2K, LISEMERERMA S VEHER B RRW, MRS
R, WIS RIE R RE S HT, B EEEBRANMAIERIEER. 2ANAEME R
PRIERRERT, BIZYRE N AR R BRAEN H5. FRHRNREFHEBFALUKRAR
IRERIE. R, EERKLNERRRIEMNAT 2. AMIFN 0 FERNEVNGY, &
BEFEHENBERENCERXRNEFRATE, REFHE—RERIEN—FEEY),
MRBKERY, —MFENRERHETZRELN, BEl, ERIMNREZSHLRERA LC-
MS/MS 73 EER R R F T A RMARERN,

A fEFAERERPUE LCMS-8050, I 7 MRHPHMIERNET &, &I7 AR E R E,
DITRER, REES, TERIER, IHEXNIARSE,

1. LIEERS

1.1 {438
ASRIOE A SR EK RIS LCMS-8050 BXF A S, BEAELEN:

AL dgd - SCL40 W &k R . LC40BX3
BohttE2s . SIL-40CX3 F R f . CTO-40C

FR E ¢ : LCMS-8050 Big T{Euh : LabSolutions Ver.5.120
1.2 BIR&EMH
BB G

& i & : Shim-pack GISS-HP C18 Metal free column (100 mm x2.1 mm I.D., 1.9
um); 2E (L8) LWIB[BMBERLE], P/N:227-30922-02
B A AMB-0.1%FREANER, BIE-ZRE

i ® : 0.3mL/min
=+ & 50°C

B ot R I ERRERO

BAERAR L JRE/FAEE/DMSO/K/FER=30: 35: 10: 24.5: 0.5
O R R 20l BAOER . BER/K=11
o B 3 U L BRERRY, BAERRISIREN 30%, BYEIiERFU0EKR 1 P
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* 1. BESRYEER

Time(min) Module Command Value

1.00 g B.Conc 30

2.00 g B.Conc 45

5.00 g B.Conc 60

5.10 g B.Conc 95

6.00 g B.Conc 95

6.10 g B.Conc 30

10.00 el Stop
S
BFEXL  ESH EHHMZE : 3.0L/min
# O B £ : 45kV FESRMZE : 50L/min
# O & E : 250°C MmHES MR 15.0L/min
DL & E :200%C W #E K &S
IMAEESSREE @ 500°C 3 & X 0 ZRMENMRM)

MRM Z %k : &R
= 2.MRM &%

BFR BIAEF FYET Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V)
\ 1128.6° -34 31 -40
FHreEpk 938.5
1064.0 34 29 -38
BHIEAR (RAF) 494.1 369.1 34 -34 -36

x RNEEBF
1.3 BEmBiEmblE
ERE SR IBEMBAIIEEE, A 50%ZEAMECHIR 1 mg/mL E&R. AT
MFBBRFEREBRES 2000 1000 50. 20« 10¢ 5. 2. 1ng/mL RFITRERERBR;
RARAR . BETBUESIRIREE, BREAREH N 1mg/mL &R, BREAR
R 200 ng/mL RFRA R
T mAfIEE - BY 200 pL AERE GBI, IO 20 UL WARER R 400 UL 285 (& 1%
FRER) , REEEA 3 min, 12000 rpm B4 10 min, FREX_EER EHUE,

2. LRt
2.1 MRM &iX[E

Q938.50>1128.60 (+) 5.76e2
100.00 -

A—A
00— T T T T T T T T T T T

RT (min)
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ISTD 494.10>369.10 (+) 147e4

100.00 -
BIERAR (WHR)
% |
M I L ~
00— T T T T T T T T T T
1 2 3 4 5 6 7 8 9
RT (min)
E 1. REHARRRBIEE

2.2 BugE%

WROVERZORRIE 1.2 PRIDITSFAEHITON, RARERIERUERLZ, BUERZLERI
2 iR 3, FMISRERERERETENAMERY, BRARH 09993, EHET
94.7%~104.7%22 8],

Area Ratio

ety
y=0.6665014x-0.003380433
6 R2=0.9985801 R=0.9992898

-| Curve Fit: Default (Linear)
| Weighting: Default (1/C*2)
5 7| Zero: Default (Not Forced)

O”IIZI” éllflié1|0
Conc.Ratio (ng/mL)
2. REHLEE
R 3 REHRKER
B FR 5y LMSEE (ng/mL)  HEXFRI FEHBFE (%)
IEIE—JiN Y =(0.666501)X + (-0.00338043) 1.00~200.00 0.9993 94.7%~104.7%

2.3 EREREEENESR
2 1.3 PRt ES AN EE TRUKME. f. BRERIEGEHTIINE, §NREE
EHE 610, % 1.2 PRDMFHENEE NMRULR. F. SREFRIZ@HTON, EHE

RIEBENELERINE 4 Fim, SRETVEERSEREREL, BIWEE 95.5%~99.8%
28], RSD 7£ 2.91%~9.60% = [8],

&4 FITEREZRER(n=6, REBA ng/mL)

x| mB LLOQ LQC MQC HQC
BIORE 1.00 2.50 15.00 150.00
TR R E 0.97 2.39 14.97 143.41
pIEATR=—T:)N
B ZE% 96.9 95.5 99.8 95.6
RSD% 9.60 7.59 9.02 291
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3. &ig

ERBEMREEE = BRI FIERKAMN LCMS-8050, 21 T mRFFHIENE
Fike ZAERARRMEAEE, £ 1.00~200.00 ng/mL SEEIREM XA RY, HEXREA
0.9993; EETFRUKLRE. . eRERITRNEEMELERSEICERE, DR
95.5%~99.8% 28], RSD 7£ 2.91%~9.60%= [8l, %75 =i¢fFa R EREAIS, PIHAXRIT
W ARSEER.
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LC-MS/MS iMIE X & i3z a9 32 Z=ARRK

i B AL T —MER SRS BURE B (Y LC-30A M = E PR BTIEY LCMS-8050
BXAME MR P EA L%, ZEMUEMNEE R, HIERIAT 0.993; E&8M
KIOLERKA: HEREHNEMIEBRENITERED 519 0.03%F 4.21~4.67%22 8], 123
BEERY,;, HNZHR 0.01ng/mL, TERN 0.03ng/mL; #F@EINFREXT EIWEE
30.4 ~34.8%2 (8, ZFATEMEKERFTHESOMBEIRATLURIR, RENE AR M
KA ZEA AL,

Regia: LEHL MR BEMRBEEBN ZEMRTFIEN

HEPRIE, THERZ I R RRREM A LRBRIENIRR, 50VaT YRR SR
IEEMYXBIFERRAR, MANEEZREGTMRER,; AMEDWRVERS MAERFIK(GLP-1)
EMERERSHIE R TeeledRSR0W, MEMEERRNLIER, MEEREEZHK
RNR —RRESREAR, ANFREIARE 2 0%, EIEEFENIRKRAMERZE TR ERA
MNERIM— M NEARTEHBHISRTPOBEERE 39 MRERN S ERRS RS MHE
ZFRERRIRNE, MEBRFIERSR2WBIRE, RBEML, £ 1 EEKRR AT HE
BB RIFMImRN AR R,

AT ZESHAYIN TR R REILHRAEFAE, BaIERNZREIZ BT H#EHT
T I ERARIZRIII R AT RER XL YIRE, SRBEERNBEREXEIL T —
PR R BRI A BRI 3% AR X ZEABRR RV 75 55

1. SEIEER5
1.1 {438
A SRL0(E AR B R B e R AR IS Y LC-30A 5 =E MR FRIZY LCMS-8050 BxFH R4t

B{RECE R LC-30ADx2 (FRE), DGU-20A5R (TELLBRSAL), SIL-30AC (BmhiftiEss),
CTO-30AC (F8%8) , CBM-20A A5 HI2s, LCMS-8050 = E UMK BRI, LabSolutions
Ver. 5.60 SP2 t&1& T {Fuk,
1.2 3RFEH
BRI

. 3 M Inertsil Sustain GISS C18 Column (2.1 mm[.D.X100 mmL., 1.9 um)

moooh M8 AMED (0.3%FER+1 mM ZERER) IK;

B#E: (0.3%FE+1 MM ZIRTR) 2

m ® . 0.4mL/min
/i = . 40°C

OB A R BERE, BIWHAREN 10%, BRIEK1
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= 1. BABERRER

Time (min) Module Command Value

1.00 Pumps Pump B Conc. 10

3.50 Pumps Pump B Conc. 85

5.50 Pumps Pump B Conc. 85

551 Pumps Pump B Conc. 10

8.50 Controller Stop
S
B F B :ESI () # O&E E : 300°C
£ t = &S 30L/min DL & B :150°C
m ®m K == 10.0 L/min MFAREE  © 400°C
F & = &S 10.0L/min A KR L MRM, ¥R ?2

&2 WEWEER MRM &%
Ga=g?| R CAS HIAET F¥EBEF  QlPreBias(V) CE(V) Q3 PreBias (V)
396.10° -40.0 -40.0 -19.0

XEHAK  Exenatide 141758-74-9  1047.60
299.20 -40.0 -54.0 -30.0

CRTEEET
1.3 HFmilE

WREBRRKRES : BEEBES 5 mg/mL BESIRETER, BZB+XKAR
+0.2%BSA(V/V/M, 80:20:0.2) F HFEFEAL 4. 20, 40, 200, 400 Al 800 ng/mL RFIREEHE
EhnETER.

PRERBTMIRS % BN E SD AR 100 L AN 10 pl AREAR, BN 290 pl 4
2B, IKZEeRE O L.

2. ERiTie
2.1 trEFREEREE

Ipten. (x1,000,000) Ipten. (x100,000)
7.5 o 1 - N
i & . B B N
] ' 2.0 © ¥
50 ] ] & i
] © il
. 1.0 -
25 ] % o
: L | ] 1 S
0.0 T I T T ‘ T : ‘ T T ‘ T T ‘ 0.0 L T 1\' ‘ T T T T ‘ T T T T ‘ T T - \‘ T 1 U‘ ‘
500 1000 1500 miz 250 500 750 miz
1. VEKEHEREER 2. VEIBMFYEFHERIEE

2.2 EEMNFREREI MRM &i%E
B LUIARF @AY MRM &35 90E 3 Fi7so
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500-]7047.60>396.10(%)

400

300+

200+
T

1004 /\
0
1. 0 20 30 40 5.0

& 3. EFniriEme MRM &3EE (0.1 ng/mL)

2.3 ZiEXR

FCHREZ 0.1¢ 050 1. 50 10 A 20 ng/mL EBRMARTIER, % 1.2 RRDTEMG
BTNE, LUREAEALIR, IEEARAMNLIR, IMIASIEROERIL, RN FEFIR. £
0.1~20 ng/mL K ESCEIRNLERIF. LMEHE. LMEEREMFIERBILE 3.

Area

1000004

50000+

00 50 100 150  Conc.
4. FRET ML
7= 3. XEFMRERESE

/S E22 AR £ LMESBE ng/mL EHRE (%) HIERLL 2
1 SLEEBRAR Y =(7123.10)X +(359.992) 0.1~20 86.2~110.4% 0.9931

2.4 EHRMEER
XPREA 0.5 ng/mL WEBUSRHFE DT, LEAMKNRMSLE (S/N=3, LOD &
™. REEER (S/N=10, LOQ F=R) FERUFEK 4 Fimo
& 4. LEFRAKELRMEER
) BN WHR(ng/mL)  E=ZFR(ng/mL)
1 STEEHRK 0.01 0.03

2.5 EEMRE
N NRERPRSIAEARIES: 6 Xk, ZRNGENEE, RENEMEEIRE
EMERIR 5 Fime. 2 MIREMERBIRE R 8]0IEEIARBIEN AT ERE 75179 0.03 0
421~4.67%28), NBEEERH.
& 5. RBHNEMIEmREES ELR (n=6)

RSD% (0.5 ng/mL) RSD% (5 ng/mL)

BE AW d &
RT Area RT Area
1 SFEABRK 0.03 4.67 0.03 421

2.6 EEMERF4LE
ARMEFIZIR 1.3 A/AHTRIEREARER 050 5 ng/mL ERE =17, FEUEEKX
RIMEIMANEZEE VY, 13)R7aEERE L, B EEMRERESIE 0.5, 5 ng/mL B9 &R
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B =10 LIBIINATE mUERIEEIR A A, SR s SRR ERR A AL UEARXSEIE,
Bl ER=A/Al. BALERIIE 6, IR 30.4~34.8% (8], LLRAERMTEEEN=THE
RERERNZaf A EERIERY. TREARNEIEENE 4 Fix, HapIEEENE 5

Ffri 7o
e 500 7047 605396.T07)
o 400]
o 200]
L 200]
10 100
Al TR A o ﬂ
aa 25 50 75 iR 1‘_0 T 2‘_0 T 3‘.0 N 4‘.0 e 5‘.0
5. TRERBIEE 6. MATEUEIEE (0.1 ng/mL)
& 6. MARERIEIEREE R (n=3)
REKTF RE (ng/mL) FHEIREEY%
1 0.5 30.4
2 5.0 34.8

2.7 HmABEER
READIAFRRGNE N FHRIESMNER, £ 20 ng/mL BVEF@AFTTREXTE
FEEIT N, SRR T Fim. HEERMEE FR 0.1 ng/mL BVERLLN 7.2%, /N
AR RE N FEHFIES AN 20%898 K. % AR EIREER.
R REERER

ESLE 2 EFR EREE%
=H 68
72
EE TR 952

3. &ie

A BEBESIURIEEIZEN LC-30A F=EMERATFEIEY LCMS-8050 BXFIMIZEA .10
KPR R, ZEMUEYIMNAIERYE, FIERIAT 0.993; HNUBKHERRA 0.01
ng/mL, EEFRN 0.03 ng/mL; HFmIIFFEXEINERTE 30.4 ~ 34.8%2 (8], FamixBER
e mIFRARAG AN ERRIESHUEK,
LA ERR,. BR. EEEBNTSES, HEXEIRERNAYDTER, FIENLES
S E BRI R 75 7%
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LC-MS/MS &ill7E Mm% - 2 BRR X SHmth

i E: ASCEUHIIET RSB RRAEIEN LC-30A M=EMRAT IR LCMS-
8060 EXAMIE AMRPREIRMATT R, AMRFmRBEEFERUEHITRINIERIE, EX
EBRHFDHT, BIE 8.5min AR, HERMtINMRP X SmME 8. AKRWXTT AL
EiE. LEEE. T8 TR, BRE. BRER, BRMLN. RBFMEHITER, ERE
BREITAREEDHFMTAFRIIER, AENMRER. RBES. EEMEFNNR, &
BAMRP I EIRME BRVRE AR, JRT AFAXSIHmMRERNERENMELH
NI F TR

XA BeXREEE —EMRT/RIE AMR ZELY) XERMK

DUEMAE SR EZIRBOOE A EVRENRED NS HA, BXEDT A5
BETRMEE. REERIMNARSELZHEBRM. LC-MS/MS X ZHEYEMBvEATE.
RANEBENRBESZS HENNE, BERERAGYNE S SYsh DA RABINE
BOMTIE, MAA LCMS/MS NERIERZMEA LN NFHRABEMARK L EH
B,

XE MR —IES BT RIRER R ERUSR LY, B T RA0asr A= ey iReE
MZREEAY). RHELER, HAERBESIHS HEER XS ImMBAREM 2005 89 2771
F7eigKE 2015 09 3.96 1270, MIT/LEFRAELL 23.6%E KA UEFH

HWULENAFER, MRERKAAZ2EIE, ERUEAEBAMARE, SKIRRA
LCMS-8060 BRI RH. BMHIAMEFXSHMEENKRNGE, RIMEERPZHE
YIBENE, X InAREERARERASE, HEXARSE,

1. SEEERS

1.1 EMER
®=1 WEamiER

GR=gy/E=p S CAS No. ¥ st
RERH Goserelin ~ 145781-92-6 CsoHaiN1s01s \ t /
IR |
®) perein o TEemA GO oY
1.2 {28

RELF A B EBEMREEIEN LC-30A 5 =E UK FIEY LCMS-8060 BEXFFR S,
BARECE N LC-30AD X2 ¥R 3R, DGU-20Asr TE£LAR AL, SIL-30ACMP Bnhi#iFas, CTO-
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20AC #B%, CBM-20A R#izHl2s, LCMS-8060 =EPUMRITFHIE(Y, LabSolutions Ver.
5.89 i T{Euh,

1.3 SrFH

RAREIEE M

& % # : Shim-pack GISSC18 (2.1 mm 1.D.X 100 mm L., 2.0 um)

B B AME-0.1%ZERKER; BIE-FEE

Wi & 0.4 mL/min HAFAR o 5uL
= mo L 40°C

7§t 7 I Rinse pump—Rinse port

SNEFEEOR O R RRE: AR K (B 05%FEKR) 11l

ko A I BEGERE, BAEIRIREN 20%, HARZERE IR 2.
xR 2 BERRER

Time(min) Module Command Value

3.00 £ B.Conc 60
3.50 g B.Conc 60
5.00 £ B.Conc 80
5.20 £ B.Conc 80
5.50 £ B.Conc 98
5.80 R B.Conc 98
5.90 g B.Conc 20
8.50 Controller Stop

P sM

B F & :ESI () B OBE @ 30kv

£ % = & 3.0L/min # O&E E : 350°C

F B S &% 9.0L/min DL @ E :200°C

m ® = =5 9.0L/min MAFAREE  © 400°C

3 # X 0 MRM, S8R 3
7 3. MRM itk

a=x?/ BIAE T FYET Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V)
Y 635.60 607.55* -32.0 -19.0 -28.0
XM
635.60 249.00 -32.0 -33.0 -24.0
[EpavEzov 584.60 249.10 -28.0 -26.0 -24.0

xR TIEERTF
1.4 trifEmS BT mEESH

DRSBTS MG E, BARERAMHECHIND 1.0 mg/mL XSImmMiEE Ko
BHAP—OEEEBRER (0.2%RERKER/FEAR = 40/60, v/v) BEREREMIREN
10. 20. 50. 100. 200. 500, 1000. 2000. 5000 ng/mL BItRETFHL; S—MEEK
BN FIBEROREZ 30. 2500 4000 ng/mL HBIEA K. 723 5IBUATE TIERILE P
MRER 10pL fON 990 L A= B (SIMAKES) B, ORECHIRAERLZ 0.1 0.2, 0.5
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1. 20 5. 100 20¢ 50 ng/mL; DBER=PMFENREREAR 10 uL 10N 990 uL A=A
¥, RORESHIA 0.3 2.5 40 ng/mL Bz S

EEAE IR IR IS 2, AAFREARBHEECH 1.0 mg/mL E&ER. RECHITFHIM
FsMEERARER (0.2%FRBKAR/FEAR =40/60,v/v ) A 3ng/mL RIFA
&, .
1.5 AMm3EH#maidiEsix

HEBNREERI A MK 100 plb, HOXIA 3 ng/mL RARER 100 pl. #R& 100
uL, SERIEEE 2 min. MOANEREZ 500 uL, S&HE 2min fg, 13000 rpm/min &0 10 mine 1%
B E/ERSFFRRANKHITES, HECRSRMA ST 96 FLEMEZEMR, 251/ 1.0
mL 47Kk 5 60% R EAGARE T/E KRS, B 1.0 mL FEE (& 0.01%F) #H1TkH,
HETF, WESIERDREIMVEEKM 96 FLIRHE, 50°CKE, #HITREWMTF. WFE,
EFLIRAIIN 100 ul FHREFIFHITES, J®wIE 3min fZ, 13000 rpm/min B0 10 min, B Lk
B R NI A NEFE DT, FHEEEFR 5 ulo

2. ER51e
2.1 trEER—RRIEES B FREREE

KRBT —REUERE TN EEZEMM2H]HED FEFIE m/2635.60, SED FET
E#HITH R F M, EREBEER BTN m/z607.55. m/z249.00; FIHERMIE—R P
PRETEZLEMIM2HPED FEFIE m/z584.60, IWWED FEFIEHITMEFRE, &
PREBHABFN M/2249.10, E—RLUEESFYBFREEDHINE 1-4.

Inten. (x10, 000, 000) Inten. (x100, 000)
1. 00 1
] 635. 60 ] 607 55
] 7.5 635, 60
0. 75+ 1
0. 50 y 507
] 637.35
1 625.30
627. 40 1
0. 25+ 2.57
249 00329,30 4703
S I E— P S i A R
625.0  630.0  635.0  640.0 n/z 250 500 n/z
1. XEHM—REE El 2. XBWMEFEEE (CEE-19V)
Inten. (x1, 000, 000) Inten. (x100, 000)
J 1 249.10
0 584. 60 1
1 1. 25
6. 0] ]
5.0 1,00
+ 07 0. 754 221. 05 435. 05 584, 60
1 579. 85 1
3. 04 ]
1 0.507 412, 2 522,10
2. 0 1 504, %5
1 0.95] 299. 05
1 571,30 - - 257
1.0: 2 ‘ 576. 10 ] 73" 9(‘ 374‘.80‘ 165, ’/0 ‘ 575"40
{ | | L O I T T
570. 0 575. 0 580. 0 585.0 m/z 200 300 400 500 n/z
B 3. MM —R L E B 4. s s FEmE (CEE-24V)
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2.2 FikEF

ENEHIEER A= BN, #ZIR 1.5 AR ENBIEFAALEANE, SATBMmEK.
0.1 ng/mL AM3REFMIRFmAY MRM BI%E, IWE 5, EREH, XSWMASNITRYIRY
REEYE te 309 3.40 min. 2.92 min. AZBMRFPRIPRRYIBR T, Xm0 NFRE

=00, 7 ABBRERIER M.

(x1,000) (x1,000)
7.571:635.6000>607.5500(+) 2:584.6000>249.1000(+)
] 4.0°
5.0/ 307
1 2.0
2.5 ]
] 1.0
O_OQMMM 0_0{
00 25 50 75 25 50 75
A B
(x1,000) (x10,000)
4.0-1:635.6000>607.5500(+) 12:584.6000>249.1000(+)
] 3.0- 5
4 | <
3.0
] 2.0
2.0- ]
1.o—f 1.0-
00 25 50 75 Y- Y S Y
C D
1,000,000 (x1,000)
2.01:635.6000>607 5500(+) 2:584.6000>249.1000(+)
1 S 4.0°
4 8 4
15 3 ]
] 3.0q
1.0—: 20
0.5- 107
0.0- 0.0
00 25 50 75 2.5 5.0 7.5
E F
B 5. KEWmMSMARMA MRM GIEE (A, B: ATAMIK; C THIMFEE 3 ng/mL NFRM%;

E. F: 50ng/mL jZ%fﬁﬁ7F7F£ﬂl7M¥uu7ﬁzl7\]7fm)
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2.3 &ifER

TR 1A A

KIEFEmECH A6 0.10 020 0.5 1. 20 5. 10. 20. 50ng/mL A

FARETFRRZE, #I8 1.5 TR AMSRFmen B AN B A MR &, BRI RERL,
HAEBMUERINEETOITNE. UAMRAXSIHMRESAIRRE (L1 1) BILLE X
FIRELAR, DX SIMIEERS A AIRMIEERBIELE Y RPLIR, NEREN 1/C, #1T

LRI, PRISHUERZILE 6, A

FERRAXEZIMIE 0.1-50 ng/mL BURESEEIN L X R Rifo

MALE (x10)

5.0
4.0
3.0

2.0

0.0 10 RIELL

&4 REWMMRUERAS I (LEOE)E, NERMY Y=1/C)

250 WgEW

6. XEImMEER L

KPR SIHMAMERNIHFERABXREIE 4.

Ga=x? AR Z4BE (ng/mL) EWE (%)  MEXRRWr
K& Y =(0.946223)X + (0.00105868) 0.1-50 94.1~103.1 0.9995
R 5. RAEMESBRESERE
el RERE (ng/mL) FMRE (ng/mL) JERRE (%)

1 0.1 0.099 99.1

2 0.2 0.206 103.1

3 0.5 0.491 98.2

4 1 0.998 99.8

5 2 1.881 94.1

6 5 4974 99.5

7 10 10.263 102.6

8 20 20.120 100.6

9 50 51.499 103.0

24 FEBEESERE

EXERCHIEFREY 0.30 2.5 40ng/mL B HF@mUNEE TR 0.1ng/mL ##4m, ER 1575
EHE, SMRENAMRFERET 1 KAGIE 6 HFTHFERAN, EENE 3 X, SHME
TROEHLZ, ANEREERPXSHMIEEIRN RSDWEITEEHEBMBAER, LR
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&6, HPXNEIRMRMEERE S/N FHEN 26.85, LEREHE, ZREKTHEEE. EH
EURZFAENREEDEREZIVER, HEBEEDFmLNER,

%= 6. REMMANBEEZEESBEBEEZE G X, 8K n=6)

LR ERRE (ng/ml)  BRBEEERSD%  HENEZEE RSD% FEFE%
LLOQ 0.1 4.03 6.67 87.70-109.10
LQC 0.3 3.05 3.82 93.60-107.50
MQC 2.5 1.44 321 96.50-107.80
HQC 40 2.08 3.54 101.90-113.70
2.5 [E|ugE

BURE/ 0.3, 2.5, 40ng/mL Buztsm (B8 NREEE 6 %), RIR 1.5 75AHIE, KU
AMSRFRHEHFNEEIEERR (Al) 5SATHMRIRR 1.5 5 AN ERMATER
AREFNPFSEIEEERR (A2) ZEE, Bl A1/A2X100%, ZEZRAMRIFRGETER
REXEIWNER, KIERNK T, ZREKFXSIHMBIERYKT 74%. RSD /T 4%.

& 1. F3ERWRLER (n=6)

RE KT BIeRE (ng/mL) FHIEIER% RSD%
LQC 0.3 74.05 3.32
MQC 2.5 82.08 2.53
HQC 40 88.32 1.29

2.6 BN
SR, . S=TRERFRIEFR (BDREEE 60X, BIbBRAZTHMKREN
T m S RE—BRERR, MENBIRMEYERFISEMSLLERN RN, Hit
BN A—ERMA, FERIK 8, BREKFELMEFIHIARTF 97%.
& 8. ARMNERLER(n=6)

REKFE EERE (ng/mL) BN % PATRE BRI % AJAis BB
LQC 0.3 97.59 97.49 100.10
MQC 2.5 101.38 101.41 99.97
HQC 40 99.74 97.93 101.85

2.7 BEHIAE

AN EYIERERRE (ER. HR) THREME, BE. . B=REKFR
EESR (n=6) AERKREME 12h ML, 1RR 1.5 AAFIEFHITIE, $NEERES
BN EHITHR. SRER, = NEEKFHREFSNEESEICENERYET10.2%
LA, HEREYERBEMRN (RELT15%UR) FEMER, AMEHhXEHEMERE
ME 12 h LI BB RIFRE.

EREYERELE, HIESIEPREFHRPBEN, Ba. . {BFEEES (n=6)
REFR=1NAEAH, 8—AHEAT 12h, KHEEENANE, SEICERTHER. £RE
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T, WEEBESERENERIEL10.4%UNA, HEEYEFREEERN (RE L 15%LAR)
FEREX, WIBAMKPXESHEMEREE = WFHREBETFNIEF AL EEBZHNE
ZTREYERAETEER, TEEIRERRNREY, BE. P eS=RE 7}<J?)D"i¢ﬂ$uu(n 6)
EFIIME THE 96 h, BFIEESELEHITHER. ARETR, IEESERENERY
13 7%LUA, FHEEMEFRREERN (BEX15%LUA) EMER, WAAMEKRFX
BIRMECREEFFNIMERRER, HEE0FRNRE.
2.8 REEEEZE(Carryover)
BRAZZENEN, TORERERATE, EE2 B P X Sin M AIEETR,
FEERTXEHMRERIEETISRERENBEIMb e e L, IE 7,
(x1,000) (x1,000)

0':635.60005607.5500(+) 5 o 2:584.60005249.1000(+)
3.0- 4.0
20 30
i 2.0
1.0 ]
MMMMM._ .
0.0- 0.0-
00 25 50 75 25 50 75
B 7. fRaRBERTHEREIEE (B XM, A FHEmE)
3. &it

DRI T —MEA BEBERURIEEIEN LC-30A M=FPURAFIEMN LCMS-8060
BEANE AMBT PR EIEMB %R, 1Z 5 7ATE 8.5 min RFEALA MK P& HMBICN, X
BRI ERINEES, H7AEE MR 0.1 ng/mL, £&M5EE 0.1-50 ng/mL, #8x Z27E 0.9995,
RN ERERRAATHORFPLENDITERAE TR, BEFEE T EEA.
HIBIERE 4.03%5 6.67%, S/N FIIEH 26.85; hE=/KTFHRIEREHRERE 1.44-
3.05%, HIEEZEE 3.21-3.82%, HEHE 87.7-113.7%; SREKFEFRIEHERPXEIHME
WEIIKRTF 74%, RSD /NF 4%, ERMN AT 74%; REMURKRERETFEREIER N
WE 12 /NRRE, 3 RWFMBEFAXSHEWAELEZL N, AMKFREBRFIIFET
WE 96 h IBE. FEEENMAEER. DITRER. RBES. EEMTFNER, #BE
XEWMMERIDTER, AXSIHMAAEIZEZF R TR AR ERRIN 75 £,
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LC-MS/MS ENE A M2 P Z X545 LA & =

B AXRUHWIET A SRBSMRIEEEN LC-30A M =FERITFIEX LCMS-
8060 ExAME AMR P ILMAAY TR, AT mRABEEFEBUEHITRI ARSI, B
EBEREFEDMNT, BIFE 7 min QPR IR R IR E 8. ASLWXT 7RER
M. MEE. EETIR. BRE. R, AN, ZESFTMENHITER. SR%H
B EREEYHRAEFIIEER, BEEDTRER. REES. EERFNER, &5
AR FPHF T RN S B RV RN, BT BT AR I BACRERINE REAE AT
yakaviEan

KB BeREEE =ZBRTRE AR ZEEEHY) [Hieik

SREBYREX T EE ZHIRSIMAREAAZ — MEEEYRANRE
TI2RRIRIR AR, AR LIEREHIN G R ZMZ ALY, 1220 IR YIRS 300
By et, IeaT AR, mimA KRR, BRAYNEREEEHES
MERRYATT (S, BFETRESR. MR, EEET. KR, OR. BRMR. BRE. &
H o

RIS ZIAER, NARRSERE PTH Y 1-34 2B H R, BARIA
BEAMNBRWEDENE, AR DAL EETEITNRER, BRIESHHINNIE, T
RBHRMEBEE. R LERTaTBTRAEE RGN RIERINAERRE S RGN, 4
ZEBREL. FIMRKRAZA NEEILRAT, FEESTHERR, UKEZERNES
A ZRREAY T RN BNRTIRIRE T ERANNT 2, RS2 IBIE S I 7]
ARV R LEFRTHENT 2F T8RN B (FAEBNZREAY), FiUMKAEESHMER
BIfEABYEIT I, RARTAAERZE—TIEFT, BENSELAYRIERZRIZEHBRKAE

B

J/:Iﬁ?/—\EIEJo

WESRIHHFNR, NRFILEREFZENHISRMAIRE, &K% KA K2 LCMS-
8060 IR, =M AMKPFIULMARE BN E, SSIMIMIREAR AL IREYNE
FNE, LA ZIIREI TIES lnkiE £ AL RERAZE, #HEXARSE,

1. CI8ERS
1.1 k&aMER

i

K

®1 WEMiER

(A=gZ/E=Eu) e CAS No. DFI ] b

LSavALE]N Teriparatide 52232-67-4  CiaiH201N5505152

AR BRI (1-38)

(1) Human Parathyroid 1-38  78232-94-7  Ci97H319N5905552
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1.2 X33
KRR BRBERURAEIE LC-30A 5 =FMRF B LCMS-8060 B &R,
BFECEN:

A5 EHlgs  CBM-20A ELBSN  DGU-20A5
M % ZT O LC-30ADX2 fRoE Y LCMS-8060
By 28 . SIL-30AC @i T i LabSolutions Version 5.97

F B % CTO-20AC

1.3 ShFH

S E GRS LE
5 3 A : UPLCPeptide CSHC18 (2.1 mm1.D.X100 mm L., 130 A, 1.7 pm)
Mmoo M AME-0.1%FEIKAR; BIE-0.1%FERIME

i ® : 0.3mL/min
=+ m L 40°C

#HOE KR 20pL

7t ¥ 5 L Rinse pump—Rinse port

SNERET R R BREE RE K (B 0.1%FE) A~ 1Ll

B A I BEERT, BABFGREN 15%, ERZEF LR 2.
R 2 BEARER

Time(min) Module Command Value

3.00 = B.Conc 98
4.50 = B.Conc 98
4.60 £ B.Conc 15
7.00 Controller Stop

g st

B F R IESI(H) B O®BE @ 10okv

£ & | &S 20L/min B O E :400°C

F B | &S 10.0L/min DL & E :200°C

mo H: K =5 10.0 L/min MMRBEE  © 400°C

H# & =X : MRM, 2801&K3
& 3. MRM itk 2%

Ga=x? AIAEF BT QlPreBias(V)  CE(V)  Q3PreBias(V)
687.60 787.65* -20.0 -21.0 -28.0
FILMHAK
824.60 984.10 -24.0 -29.0 -22.0
NBRZBRRIER(1-38) 638.15 712.60 -22.0 -11.0 -20.0

xR TEERTF
1.4 trfEmS BT mEYESH

DHFEENRENRDAT LLMHANE S, BACERREH M 1.0 mg/mL FIZRREER,
N, -80°CHKE, A, MER—MEERAHER Q0%RENAR, & 0.1%FRE) &
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BIFRRAGRER 0.010 0.03. 0.1. 03¢ 1. 3. 10. 30 ug/mL MtmETERRLL; B—1D1E
EREBBRDIHERAKRERN 0.02. 0.5, 25 pg/mL BIFREAR, 2 3IEIRETLERL%
FREIRE S 10 pL A0 990 uL A= BMEF, FRRFPHIRRERLZ 0.1, 0.3 1. 3. 10,
30. 100. 300 ng/mL; PRIE=PMREIRERIZAR 10 UL M0 990 uL AZ=H MM, &
IRERHEIAY 0.2¢ 5. 250 ng/mL Bz fo

KEZIRENA RS AR E (1-38) &8, BAVKARARESIN 1.0 mg/mL &K, 9
3, -80°C/KRTE, . RECHITFRIA RS (1-38) B & R AR (S0%FEEACAR,
2 0.1%FE) #FHR 100 ng/mL REAR, .
1.5 AMm3EH#maidiEsix

BYAIMEZAE SR 200 ul, HRAIN 100 ng/mL RARAR 2 uL. 288 200 uL (& 4%E%|
WESAR) , SRAE 2 min f&, 13000 rpm/min B0y 10 mine WREXEERS 1 mL Ak TR
A, HEURERIMNEELITHY 96 FLEMEZEER, A 200 L 5% R EEACARIEITE RS,
B 25 uL ZBE/K/FRER (60:39:1,v/v/v) FATFR, #HITHER, ETF. WELEERASR
ZEIAEIRHT 96 FLIRF, MFLIRMEFLINA 50 ul dikHT#HR, RITES, HED,
HFERRR 20 plo

2. ER51e
2.1 trEER—RRIEES B FREREE

FFIARKTE — R PO I3 N =B E L [M+6H]/ED FEFI&E m/z687.60. [M+5H]ESD
FETFIE m/z824.60, XEDFEFIE M/z687.60 #HITTYEFHME, NAERETEEA
BF A m/z787.65; NFRFBEUAER(1-38)E— R bUEHE N EBER[M+TH] ED FBF
¥ m/z 638.15, YWEDFEFIEHTYBFRAE, EREEWAEFN /271260, H
—RFUEES B FAEE DS WE 1-4

Inten. (x1, 000, 000) Inten. (x1, 000, 000)
1 i 687. 60
6. 07 687. 60 ] ’
] 1 OOi 787.65
5. 01 ]
1 <—[M+6H]° ]
4. O; 0. 757,
824. 60 ] S
3. 0+ ] .
b 0. 50
i [M+5H]— ]
2. 04 ]
] 0. 251
1.0] 69d. 20 ; 655, 80
O.Oi‘H‘“\““\““ 0.007“‘\““\““\““\“‘
700 800 m/z 600 700 800 900 m/z
1. B3 IRRR—ZR i E 2. WEIIPHRE m/z 687.60 B FHEEE (CE{E-20V)
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Inten. (x1, 000, 000)

3. 0] 644] 10

) 57 638. 15

2. o— [M+7H]" —>

1.5]

1. 0—; 650. 40 669. 50
0.5

600.0 625.0  650.0

675. 0 m/z

Inten. (x10, 000)

] 712. 60
7.5
5. 0] 670. 30
2.5 638. 15
1 80. 10
0. 0 —— L - .
650 700 n/z

Bl 3. AFREIAERE(-38)—REE B4 AFRSEHER(Q-38)~EFAHE (CEE-20V)

2.2 FHiEikFE

BATAMR, &R 1.5 FEMEENBEFALEHNE, SAZTBMEK. 0.1ng/mL
AMREFIIFEF B MRM B3%E, TE 5, £55R&EA, MRS RARYIRIRERTE) tr
723179 1.80min. 1.86 minoe AT BIMTFRINIRYIBITH, W% ate il 7chA

BARRIEEE.

ERM, 75E

Q687.60>787.65 (+) 470e1 ISTD 638.15>712.60 (+) 2.10e1
7.0e2 -}
| 30e2 ]
6.0e2 |
: 2562
5.0e2 -
i 20e2
4062 -]
b 1.5e2 ]
3.0e2-
20e2 ] 1.0e2
1062 50613
0.0e0 ] A 0060 | S
e T
00 05 10 15 20 25 30 05 10 15 20 25 30 35
RT (min) RT (min)
A B
Q 687.60>787.65 (+) 3853 ISTD 638.15>712.60 (+) 168e4
RT=1803 RT=1855
1.6e4
35e3 1
1.4e4 |
30e3] b
1.2e4 |
2.5e3 ]
1.0e4 ]
2.0e3 ] ]
8.0e3
1.5e3 E
€ 6.0e3 1
1:0e34] 40e3
5.0e2 - 2.0e3-:
0.0e0 0.0e0 -
e A
00 05 10 15 20 25 30 05 10 20 25 30 35
RT (min) RT (min)
C D

Bl 5. RIS AFREERAER (1-38) MRM &iEE (AL B: ATHMK; C. D: 0.1ng/mL HFiIMHAELI
SRS AT

2.3 &4ER

%R 1.4 TUF AR AF mBch 5 7£H1E 0.1 0.3¢ 10 3¢ 10 30. 100. 300ng/mL A
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SAVELFRIZL, 1208 1.5 TR A MRFmen B 5 A0 B A MR &, BRIAERL,
FRRAREHITONE UAMRPRILMAORESARRE (L 131) BILLE X &
%, DURFIZ IR AR IS EAR S5 A BRSAREER (1-38) IS EFRAI LB Y AUNEAR, INE R EUN 1/C?,
BATEMRIDIT, FRIGHRUEZIVE 6, AMRPEFIIMARAMEIIHFZREX R T
4, FERFRARFILIAMTE 0.1-300 ng/mL BORESEERL M X R R,

Area Ratio

1 4FFIARK
1y = 04756615x + 0.1076508
125 4Rz =09951577 R =0.9975759

] Curve Fit: Default (Linear)

100 ] Weighting: Default (1/C*2)
1 Zero: Default (Not Forced)
75 4

50 ]

25

' ' ' ' ' ' ' ' ] U ' a U ]
0 100 200 300
Conc.Ratio (ppm)

6. 4 PARRE L
&4 FIUMRKERASH (&R, NERY Y=1/C?)

&= RS LSRN (ng/mL) ERE ()  MEXREr
$FIC0ARK Y =(0.4756615)X + (0.1076508) 0.1-300 89.5-107.8 0.9975

2.4 FEBEESERE
ENEEHIETAY 0.2 5. 250 ng/mL s = mEERUKREE R 0.1ng/mL #&, %
BB 1.5 BiAmlE, 5 MRENAMEERE 1 RAGIE 6 TR, ELNE 3 X,
BREITRER L, ANISFRIEME RPRIIIRAKIEERE RSDWETEEHEMBRNES,
LR MR 5 HAPRF I IARIEEER S/N FI9E R 30.63, ERFKF, ZREKFRBEZE.
ERELUNMZAZHNRBENTESIVEAN, HERBEYERKRNER,
X5 FUMKBABZEESHEEEE (X, 8K n=6)

HSER  BIOKRE (hg/ml)  BREEERSDY  HIEKEEE RSD% HEBRRE%
LLOQ 0.1 6.66 7.15 89.0-113.5
LQC 0.2 4.39 491 93.7-109.5
MQC 5 2.90 4.98 91.5-111.6
HQC 250 2,77 6.73 89.5-109.7
2.5 [EugE

BURE 0.20 5. 250 ng/mL Buiztran (B MREEE 6°X), &R 1.5 5EHIE, U
AMRFRH EHFRNEEIEERR (Al) 5SATHMTIRR 1.5 FEMERMATER
BRAFRINFSEIBEER (A2) Ztb, BI A1/A2X100%, ZEZAMBFARDIESERN
REXEIER, KHERNRK 6, ZREKFRILMABIZEYKT 76%. RSD /NI 8.6%.
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& 6. F37ERIERLER (n=6)

RE KT EIRE (ng/mL) FIIEIUEEY% RSD%
LQC 0.2 76.21 8.57
MQC 5 80.39 451
HQC 250 82.69 6.49

2.6 ERME
ERME. P BREKEREES (ENREES 5K, @ItbRAZHMESEN
RS RE—RITEA R, mEN BN S IR F9EF S ERIAERMA, Hit
BRI E RN, ERNK T, SREKFERBNEFIIAT 81%.
K 7. BERMNERLER (n=6)

REKF EeRE (ng/mL) BB % PATE BRI % A/AIS BTN
LQC 0.2 87.17 88.45 98.55
MQC 5 76.05 93.16 81.63
HQC 250 91.97 96.22 95.58

2.7 BEHIRE

N EERERAERRE (=R, R THREYE, BE. F. 5= REKTFER
EiEm (n=6) AERBRAMEL 4h, &R 1.5 HERIEHHITINE, BSNEELRESEL
BEHITHER. ERER, = MREKFNREEGIEESEILENERYELIIT%UA,
HREVERRBREMEON (REX15%UA) EME R, AMKARFIIIAKEER MK
B (4h) BEMERI.
2.8 RHTREEZE(Carryover)

ERAGTREBNEM, TR RERSSDNE, BRSO B R RIIEIEER,
ZS (R AR A R AR R EIE 12 B B E M BIr L &Y BIgIE,

3. it

AL T — A S EBESURIEEEN LC-30A == MRAFIEN LCMS-8060
BXFRMIRE A M3 A4 2 mARK BN 75 % %73 7ETE T min WTERLA MR R4 I hERRAYR N, KA
BURATNEESE, H7AEE MR 0.1ng/mL, 645EE 0.1-300 ng/mL, ABX RETE 0.9975,
FEEMERERRAATHIRPEENDIMEMBE T HEREETRAMN.
HIEEZE 6.66%5 7.15%, S/N FIER 30.63; K= =K FRIEREBNBEERE 2.77-
4.39%, HIEERE 4.91-6.73%, MW 89.0-113.5%; & REKFEIEEE ARSI MHAKE]
WEII KT 76%, RSD/NF 8.6%, EFEN AT 81%; REMILWAERETHFREERE T
WE 4/ NNIRE. AEEBNINHEER. DTRER. RHES. EEMEFIESR, HE
FELRRR R DT E R, AN ILIRRA G2 =Y S MM TN R HIRR AR BIIN 75%,
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LC-MS/MS &illlE M 3% 5P 2 BR K25 1= A tmth

W B AR T — B S BE AR LC-30A F1= B IUARFT FRIE(Y LCMS-8050
BRI 132 b S Bk K B PR ARBY 75550 7554 R OMBLERAE N AT, 755 B
'8 10 pg/mL, “MEE 10~2000ng/ml, FEERH 09997, FiFSEMEREBRRES
FIE S AN ISR E TR, 8 SHEMAAR SR > BTATE T4
AR B AR 2.14~4.38%, BISKEREE 2.68~5.11%, &REKTEEH QEERE
86.0~114.4%, EEOSTHRIIE AR EHEBNER,; & REKTZRIRMBIEILEA
T 75%, EFRREFHAT 70%, RIREA—CEFMEEFE 100055E; RATHRDE
FE DALV TERBMLRERASRE. HEEENNEER. RHES. 51
MFBIES S, B LB TS BIRERT, TTET AERSKERYSREMRE
BN R A ZS RN ST

Xigin: BREREEE ZZMURTRE MR ZHEEAY) SR

SRIMAE NI ERE BRI ERAETI(GnRH-a), 2H 9 MRERRMIA
RUBRZE, BESEMENNNRIERAEES, BRERRNME, NTMIRIERRS. SRIRME
FEEAE RS (LH)BRAYEMEL)9 GnRH B9 20 13, STEA-MARTIRERIIPHIER 1A GnRH
SR, NAEMERABIETRNETIRE. FERNRRMUESFEZNATFR. =RIMBIL LT
B, TEANFRIK, MEREBEAN pg/mL Fo

BRI TEYMERP=RRMFBMERENE 77 AR ERER D, BRDEBIRE. &
R EHINZ Y MERER TR, A TEAASRNBSMRERIE, KT MmRERT
BiiE . WIRMEYRAMZ L BIRAYBRED B, B RMK T EFHNRIEVIRY BAR
HEYRERE 8RR T, SEX=EVIRHAT LCMS-8050 AEBZSKIL B ZMMRRIE R
BEDN, HEBFREMMAKAREBIEHEN, REBFUHER, BEERTIHANRSE
IKF, KILMIR B LS REARER. BERN.

1. CI8ERS
1.1 4EYER

B RNIT L EMER ALK 1o
xR1 KEMEER

a=x7/E2Ru\ 3! CAS No. DFR £zl

=AM Leuprolide 74381-53-6 CsoHsaN16012 b
3D
o~ NH j Hf Mo ™
BLERAK § LT LA
(|S) Octreotide 83150-76-9 C49H66N1001052 Se DD{;«’I\H/‘\_/"
HO™ Ny -’"‘NHL/:H
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1.2 X33

RSLIOER B2 B RIEEIE(NY LC-30A 5 =E MR FIEN LCMS-8050 XA R4,
BEREE N LC-30ADX2 Bk R, DGU-20As 1T SA, SIL-30AC Bnhi#trss, CTO-30AC
%, CBM-20A &4:15HI28, LCMS-8050 = EMUMRMFIE{Y, LabSolutionsVer.5.65 &

RSV
1.3 SrFEMH
AR B SRAF

B & & Inertsil Sustain Swift C18 Column (2.1 mm1.D.X100 mm L., 1.9 um)

mo B B AE-01%FRAERE; BIE-2E

m ¥ . 0.4mL/min
/3 = . 40°C

Bap#EFERE 10°C
HOFE MK R 20uL
7 ¥ A I Rinse pump—Rinse port

S B AR 5 R ZBE/ B RER/AER/K/BER=25/25/25/24.5/0.5 (v/V/V/V/V)

B N L BESRE, BARYIGIREN 20%, RRIER LR 2

&2 BERMRIERF

Time(min) Module Command Value
3.50 Pumps Pump B Conc. 80
3.60 Pumps Pump B Conc. 20
5.50 Controller Stop
B4
B F R :ESI(H) #FOBE @ 10k
£ @ S &S 3.0L/min # O&R E : 400°C
F B 8| &S 50L/min DL @ E :200°C
mo H ] =R 15.00L/min MATRE 400°C
AKX 0 MRM, S8R 3
7= 3. MRM &#1
BT BEEF  TUBTF Q1 Pre Bias (V) CE(V) Q3 Pre Bias (V)
S £05.40 249.05* -22.0 -29.0 -26.0
221.00 -22.0 -38.0 -23.0
BhAR (RAE) 510.30 120.00 -36.0 -31.0 -21.0

A RTEEBRT

1.4 trEF B B ECH

R4KEEHIMG 1.0 mg/mL SRIEMESE K. —PEERA 50%REZRIERIRE
79 1ng/mL. 2 ng/mL. 5ng/mL. 10 ng/mL. 20 ng/mL. 50 ng/mL. 100 ng/mL. 200

ng/mL I TERLL; 5 — 1 ERRA 50% R EE A RERERFEMARE I 3ng/mL.30ng/mL.
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150 ng/mL BIBRIEAR. BX 10 ul fnAETIERLIIN 990 pl EHEMEK A, RREHIRRE
HAZ%; B 10 ul B RI0AN 990 ul =B M3 A, KECHIAREERE (LQC) . K E (MQC).
BARE (HQC) B+,

FR4iKERS) 1.0 mg/mL BLERAKESRR, B 50%FERFEREAL 100 ug/mL, EEHIAMAR T
1EMo
1.5 #aalB5E

250 ul MERFESIN 50 ul BIARIAR, F 4% BERFERZE 500 ul 5 EEETfTEW
4789 96 FLARTL SPE /ME L, AoA 500 pl 5% & ACERMAE, B 500 ul 20%ZBEM%E, &
fE A 500 pl 1% TFA 80% ZBEA R EHt. RWT/E, B S0%FEA/RE R,

1.6 &SI

ER7ENEEY, WTEEERFGHFITERIINEEEFE DI,

REEEMR (LLOQ) MER, HFIIE 6 LLOQ 5, NITERHE 6 XAVAEXIAR
HERENBT 20%, NMRIREFNBIIEICEDN 80~120%, FYBEIRMEEYIAT 10 BE1E
tbo

SMXEANER, BT AMKRESINRERLZ, £=" RN LR
AHETER, RARESHESYERMAMERICEITERhE, NEXA 1/%

FEEBENERENER, ERERIEN ="M tRER = MREKFEREFR
LQC. MQC. HQC (30pg/mL. 300pg/mL. 1500 pg/mL), HAEZEBEBIHE—N O
e REESRENENTERE, HEREREBIITETRRTHRN =121t aE
PRI GRENENIVERE, HEEREBIARITE: NERE/IRICRE=100%IT
B, EMETE 85~115%CEA, BEERBIT 15%:.

SARMMEINEZ R, = NREKFEREER LQC. MQC. HQC (B1VREEE 6 X),
EriRead i AT AN B B s i A = B E RS IR @, MENBAr i SMEIRF9ENLL
BEAEIUE,

BRAMNWELR, = NREKFREER LQC. MQC. HQC (BMNKEEE 6 %), @il
tbiR= B ERENAME RS RE—HIIERR, MEN B EYERFIEIRLLET
MBI,

2. ER5Wie
2.1 trEFR—REEEN~ B FREREE

Inten. (x1,000,000) Inten. (x100,000)
4.0 v 50
Q0840 1 oo |
3.0 00 s
] 30-
2.0*7 ]
] 20 99.20
104 10500 14 s20|"
T a0 10 7010 683.30
[ i ] 0 Y M
OOJH | ‘H [ Oo’rl‘ L.\IJ ud J\lll Jul ] |
A S Ly U B LS . L e L LA Sy R
250 50 75 1000 1250 miz 250 500 750 1000  miz
1. =RHMH—RIEE 2. =RIHMB YR FRREE(CE E-25VY)
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Inten. (x1,000,000) o en. (x100.000)
407 ouap 1 120.00

] 6.0

] 510.30 ]
30 [M+2H] 507

]
2.0 !

1 304 501.15

1 10400 204
1.0 — ]

1 4 4%7.10 104 ﬁ‘r‘m
0-07“‘\ﬁf“w‘”w‘”w“H\HH\ 0-0; ; “‘ \3‘}3‘}-‘2?‘ e ‘8‘7%?0‘ 1

50 500 750 1000 1250  miz 250 500 750 mz
3. BRI —R IR 4. BRI YE FHREE(CE E-20V)

2.2 FikEEN
=
H AR B XAy E i o

(x100

==d ==l
=T

MM¥REFA 10 pg/mL MREFMIFEmR, ERNE 5. 6 Fim,

=R
B EYN T AN RN EEREHRTHo

; - (x1,000)
[I:Leu 605.40>249.05(+) CE: -29.0 ":0ct 5T0.305120.00(F) CE: -31.0
75 ]
] 40
504 3.0—:
2.0
25
1 1.0
0.0 0.0
——— R T R e )
10 15 20 25 30 min 10 15 20 25 30 min
5. TEMEHF @AY MRM BIEE
¥1,000
N = (x10,000)
JiiLeu 605.40>249.05(+) CE: -29.0 35-2:0ct 510,305 120,00(") CF: -31.0
150 1 3
] 3.0
125 ]
] 3 2
1.00] 3 ]
] 2.0+
75 ]
0 5: 1.5
0507 1.0
0.25 0_5%
0.004 0.0;
T T s e —— e ——
10 15 20 25 30 min 10 15 20 25 30 min

6.10 pg/mL ML EFNOFRE R MRM BIEE

RN R AT

EEREMELE RN, IR EMANRATRYE BiFdm (QCO

fo) S0E 7 PR, 5B 6 10 pg/ml MIREAFIARAF Y MRM BIEEELEL, AR5 Bk

AR ZRERRERIE

x1,000

ST

, 10,000,
1 op. |1 Leu G0540-249.05(7) CE: 290 o TOZEST0
1 3.0
075 259
209
050 154
] 104
025 ]
O'sngWJ
0_00; 0.0{ -
S e — ) E ‘ — -
10 15 20 25 30 min 10 15 20 25 30 min

7.QCO B9 MRM BIE[E
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2.3 ZiEEENREEEMR

IR 1.4 RR9EAHIE 10 pg/mL. 20 pg/mL. 50 pg/mL. 100 pg/mL. 200 pg/mL.
500 pg/mL. 1000 pg/mL. 2000 pg/mL BYM K INAREE G, 32 1.5 FRVFTM RSN BE S,
2R 1.3 PV NERRMHITIE, MINEAEE, FISREMLINE 8 Fir, RIEHFEMIEX
AHOEK 4, HP y BARSAHMER S RBRIERROLLE, x BEAKRMEASHRIHEM
RE. FEMHRHEN 10 pg/mL, FELREKT, BEEFNEREIETESIVEA, 62X
BEE DM RSD A9 7.60%, EHEES 86.7~108.4%, S/N FI59{EA 14.6,

A Rati
4. rea 10

3.0

201

"s80 7 7 10000 1800  Conc. Ratio
8. =AML
x4, RERESH (&MEY)T, NER 1/0)

Ga=gv| AR 2 el (pg/mL) HEE (%) BXRRHr
=ARIHM Y =(1.85%x103)X + (3.86x107) 10~2000 91.3~110.3% 0.9997

2.4 FEREENEREER
ER=_PREKFHRIEFRNBEREENBABEE, £RMK 5. A7AARW
FBEE 2.14~4.38%, HIEHEEE 2.68~5.11%, Z /R EKFRIEHF mBI/ERE 86.0~114.4%,
R 5. HEHEEEEMBAREESRG X, SXREE6RX)

EORE (pg/mL)  FIPREEEI QW% BEHEEEEE CV% Y%
30 4.38 511 87.7~114.4

300 2.14 3.58 86.0~95.9

1500 2.58 2.68 86.0~101.3

2.5 FEEIWEER
ER=NEIEFES LQC. MQC. HQC (BMREEE 6 k) MEIWE, £RIE 6 Fr
™, BREKTERBMMLBIRERD BN 79.841.7%, 76.8+9.6% and 75.2+10.9%, S2i
S RFRIPEARHEMNZ I RERIWE 5, CVOolZTHlHEEHmEENEK,
% 6. HIELINELER(n=6)

ARE KT ARE (pg/mL) FHEEER%
LQC 30 79.8
MQC 300 76.8
HQC 1500 75.2

2.6 BEMNER
ERMWAER = REKERISHES LQC. MQC. HQC (EMNKREEE 6.X), 93
HEEIREKENERSN ARE— BB, ERILK T, SREKFEEREUNEF
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BRTF 70%, WARIT—IEBNEFIIE 100% L5,
* 1. BN ERER (n=6)

REKFE BIRE (pg/mL) BN AT AR — B R R F
LQC 30 70.8% 108.1%
MQC 300 71.5% 100.4%
HQC 1500 77.0% 99.5%
AARE R R F 71.2%
2.7 Carryover %

WARTZENFMN, TRARERSRONE, RN EBFmT S AIRMARIEER,
TEFmPEREMNERNTYREE TR ERENBR e EiElE, BIEELE 9

(x1,000) 35(10000)
1.00 1 :Leu 605.405249.05(+) CE: -29.0 -5"2:0ct 510.30>120.00(+) CE: -31.0
] 3.0
0.75- 257
1 207
050 ]
] 1.5+
0.25; 1.02
] 0‘5{_4\_/\‘,\_/\/\’%
0,00} 007
- ————————
00 10 20 30 min 0.0 10 20 30 min
9. BREHREAMEEBFMEE MRM BiE
~
3. it

ISR T —FfERA i LCMS-8050 JIIE MK R ZMERAMZRIGMAV TR, &I
£ 5.5 min WSEpL MR R = A IR, SRR SR ENRARESE, 75/ AEER 10 pg/mL,
Z4EEAN 10~2000 pg/mL, XA 0.9997, FEEMERERKRATHMKPE
BN DS E TR, H B SRR Z BIEEE T 777ARE R
FEEE 2.14~4.38%, HIEIFEE E 2.68~5.11%, R E KT T+ By /EWE 86.0~114.4%,
RERS R MR PR /AR EERIE N, BREKFERHMRIEINERART 75%, R
BN A FIIART 70%, AR A—HERMVEFE 100%Eh; 8REFEAOTEERT
FEmrPRYIA R, 45RREATE 10~2000 pg/mL ZIESEEIANTERE RF R, HEEB DR
ER. RHES. ENMEFIER, @5MRTPEZREAYZ RIS ERVPRERILN,
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LC-MS/MS &ill7E M 3% 5P 2 BAE 251 B2 HhRX

8 B ASORN T —MER BEBEMRIAEIEMN LC-30A M = BIURFTFUIE(Y LCMS-8050
EXANRE M2 ih Z RGN REIRRRY T3 8. T ARR RIS RIMIENNITY), 1AEE
PR 5pg/mL, ZMSEEN 5~2000 pg/mL, HEXFHE0.9993, AN FMERERKRAT
KRB DS E TR, FBERBRANAIMIE NI 2B TRETH. 75
ERHRNBEE 3.30~6.01%, BEREE 2.43~6.44%, SREKFRIZENFGBERE
86.2~109.7%, REWSHEMRPAYIREAMEENENR; FREKFZRIHMRILEIERR
T 70%, BEFNEFIIRT 80%, AIRA—UERMNEFKT 90%; RATHEERE
RRBATESRIFR A TR TRERSATAE, HEEBNTERER. RBES. EIWETH
e, BEMRPREREERVREQN, BJAT AFRNZIEEAY) SRR EATINE RE
NEAGRN I FH TR

XA BeXREEE ZEMURTRIE MR ZMEEHY) g

B —M AT GBI RUEY), BB SRANRIEERIIGIZRZEMBIER,
BRI BB SR EEAN, MIRIEREER. RFRERR. SMBEADSAEIRELED
Wi ZE, RERNGHTERR, EERAEERKNFRE, AYEENIRER,

BRI T EYER RN MERENE 7T AR XEikEiR D, ROBEBEIRE. 5T
BEMNIZAYMETRER A, ATIEAN A SENESIRBEE, SKIMKERTHE:
FE ¥ WRIEMIRA Z R EARAYIRIINE D E, #E% MR thE IR MY XY BARML
BYIRVERTE EHREYTH. BEX=EMURT LCMS-8050 AEAZ I B IR ZMMIRBI & R &K
B, FAEBEFREMNARAESRESL, RSB FUHE, BRERTIHLMESK
¥, SRUMRERPSRAYBER. REN.

1. SEREERS
1.1 KEMER

B &M RNIR L EER LK 1o
x1 kamiER

wEMEIR e e CAS No. DFRN 3
Q. 0
H)N/.».VNH_:/?LNH.[\F_NH\ i \ {-‘-—:,I
@(HEHK Octreotide 83150-76-9 C49H66N1001052 © : o %-4'-NHQH}'/
T
Ho"‘\-,NHTr’;Nni‘«.':H "

HO" “CHy  HOY “CH,

SRIEM Leuprolide T4381-53-6 Cs9HgaN16012 '-‘..-\‘.‘_
(PI4F) o
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1.2 {38

ASRLOME AR R B S RGN LC-30A 5= EMMRAFRIZY LCMS-8050 BxF R4t
BRECE 9 LC-30ADx2 H/& 3R, DGU-20As TELLAR S, SIL-30AC Ehi#F2s, CTO-30AC
%S, CBM-20A #4528, LCMS-8050 = BBMOMRFTEIIE(Y, LabSolutionsVer.5.65 &
& Tk,
1.3 Sth%FM4
AR
B & & Inertsil Sustain Swift C18 Column (2.1 mm1.D.X100 mm L., 1.9 um)
moomh B AME-0.1%RERKER; BIE-ZE

m ¥ . 0.4mL/min
/3 = . 40°C

Bap#EFERE 10°C
HOFE MK R 20uL
7 ¥ A I Rinse pump—Rinse port
SN B R E R L ZBE/BRER/AER/K/BER=25/25/25/24.5/0.5 (v/v/v/v/v)
o BoA I BBEEEL, BAERIGIREN 20%, AMRIER LR 2.
R 2 BEARER

Time(min) Module Command Value
3.50 Pumps Pump B Conc. 80
3.60 Pumps Pump B Conc. 20
5.50 Controller Stop
S
B F & :ESI () EOBIME :10kv
£ @ 8| &= 3.0L/min # O& E : 400°C
+F B = A 5.0 L/min DL & E :200°C
m ®m 5 == 15.0 L/min MHAREE  © 400°C
AKX 0 MRM, S8R 3
7= 3. MRM &#1
B FR BIfAET EYIEF Q1 Pre Bias (V) CE(V) Q3 Pre Bias (V)
sk 1030 120.00* -36.0 -31.0 -21.0
501.15 -36.0 -15.0 -36.0
=RIHM (AR 605.4 249.05 -22.0 -29.0 -26.0

xR TEBBRT
1.4 fREFERMERERRBVECH

FRAKEHIR D 1.0 mg/mL BREEE K. — I EERA S0%REZLERICREN
0.25ng/mL. 0.50ng/mL. 1.0ng/mL. 2.0ng/mL. 5.0ng/mL. 10.0 ng/mL. 20.0 ng/mL.
50.0ng/mL. 100 ng/mL W TAE#A%:; S—HmEERA S0%FEARERIFERHKRER 0.3
ng/mL. 3.0 ng/mL. 30 ng/mL BIBI=/ARK. BY 20 pL & TERRZRION 980 pl =R MK
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FR, RORBCHIRBOERSE; BY 20 ub BIARIMA 980 uL THRMEA, KECHIRELRE
(LQQO). HkE (MQC). mARE (HQC) mFiztF.

FR4ikEEH) 1.0 mg/mL =REMER, B 50%REHRAK 1.0ng/mL, EHIARIRT
1ERo
1.5 H#mEidEsE

200 plL MERAESIN 50 ul BIAIAR, F 4% BERGRE 450 uL 5 EEESEL
4789 96 FLIREE pElution WCX SPE /VEE_E, 46 400 uL 5% & /CABOM i, B 400 ul 20%
ZEEMAE, &=ER 50 ul 1% TFA 75%Z B8 &5%H, MIN 150 ul KRG, 20 ub EM5H
Mo
1.6 FEISIE

ER7ENEEY, WTEEERFLHFITERFIMNEEEFE DT,

REEEMR (LLOQ) MIER, HFILIE 6 1 LLOQ 5, NITERKE 6 XAVEXIAR
HERENEBY 20%, NM2IREFNBEIIRICED 80~120%, FEIYBIRMEEYIAT 10 EEE
tbo

SMXEANER, B OMTAMKESINRERL, E=" RN LM X
AHETER, RARESHESYERMAMERICEITERhLE, NEXA 1/%

FEBEBENERENETR, ERERIEN =10 HRER = MREKFERZHF @
LQC. MQC. HQC (15pg/mL. 150 pg/mL. 1500 pg/mL), BHREZEEIIHE— DD
e REFESRENENTERE, HEREZREBIITERRRXTRN =" S
PMREFE@RENENTERE,;, HHEREBIATTE: NEKXRE/IEILKRE<100%1t
B, EMETE 85~115%CEA, BEERBIE 15%.

BRER I EER, = MREKFEREFER LQC. MQC. HQC (BMREEE 6 1),
EraRead i Al MBI B s i A = B E RS IR G, MEN Bin b SYERTFIENL
BEAEIUE,

BRMNER, = REKFEERZEER LQC. MQC. HQC (B MNKREEE 6.4), @i
tbiR= B E RN RS RE—HIIRERR, MEN B S ERTERERRSILEIT
MEBIERNL,

2. ER5Wie
2.1 trEFR—REEEN B FREREE

Inten. (x1,000,000) 7.0nten. (x100,000)
407 27430 1 12000
] 6.0
] 510.30 ]
3.0 5.0
] [M+2H]> ]
] 407
2.0 ]
1 307 501.15
1 10200 20
104 — 1
1 4%7'10 107 ﬁT@o 2
o.o’“wﬁf“‘_H‘_H‘_HWHH oo LI ‘3"31““ | i
250 500 750 1000 1250 iz 250 500 750 mz
1. RERBI—RPEE 2. BERFER Y E FHREE(CE E-20V)
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Inten. (x1,000,000) Inten. (x100,000)

407 605,40 50 oo
1 M+2H]2* ]
3.0 [ : 07 2105
] 3.0;
2.0*7 ]
] 20+ P9920 515
104 10500 ] 41230
1 205 1.04 7010 688.30
ool i ﬂ | HT T
0.0 H-—L—L ‘\ ‘\ — e 0.0 AU J‘L‘n.‘l .‘.\l‘ N; ] O BUNEE -
250 500 750 1000 1250 miz 250 500 750 1000 mz
3. EREME—RFIEE 4. SRHEMEFYE FHRHE(CE E-25V)

2.2 FikiEEE
ERTAMKERM 5 pg/mL MRBELINAR TG, ERIE 5. 6 Fixn, RERKRER
=R IEE S B EYRN T AN RIREERER T Ho

60()(100) (x10,000)

41:0ct 510.30>120.00(+) _2:Leu 605.40>249.05(+) CE:229.0
] 20-] =
] j I
5.0 ] i
0] 15
307 ]
] 1.0+
2.0 i
E 051
1.0 1
T 00— e
15 20 25 rrin| 1.0 15 20 25 min
& 5.5 pg/mL ML ERMARE RN MRM B1EE
60X100) (x100)
' 11:0ct 510.30p120.00(+) -31.0 T2:Leu 605.40>249.05(+) CE: -29.0
] 50
5.0 b
1 4.0
4.0 ]
1 30
3.0 ]
] 20
20 ]
1 1.0
1.0+ ]
o e ]
15 20 25 min 10 15 20 25 min

6. THMEHFRA MRM BiEE
BT S HME PR B P HERS TS, B RE R FE SN aEN S
£17 99 400 pg/ml. M3F R FRSF IS A 8E, PR AR 2492 -

(x10,000) (x10,000)
2.0-{1:0ct 510.30>120.00(+) CE=B1.0 1.75J2:Leu 605.40>249.05(+) CE-29.0
] =2 | 2
1 X 3 =<
] 150 i
157 125
] 1.00
1.0 ]
] N N 0.75
] AT HEUE ]
0.50
0.25
0.00
—— ——
1.0 15 20 25 min 1.0 15 20 25 min

7.400 pg/mL MR EFINFRFEBY MRM BiEE]
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KNI =R I REACNE SRAVEN, MIBIIZIMARARRZ B (QCO #+
fm) WE 8 P, SE 55pg/mlL MREFMNATFREY MRM BIREILLER, WA= AR
RN B ERRRRYER N E IE R T o

6.0X100) (x10,000)
-0 I1:0ct 510.30>120.G0(+) OF: 31 T2:Leu 605.40>249.05(+) CE,:29.0
] 204 £
1 R =2
5.0: ] 13
4.0 1-5{
3.0 ]
] 1.0
2.0 ]
] 051
1.0j :
0.0 0.0 |
—— T —— 1 A B
15 20 25 min 1.0 1.5 20 25 min

8.QC0 B9 MRM &1 E

2.3 ZiEEENREEEMR

IR 1.4 Rp9EHHIE 5pg/mL. 10 pg/mL. 20 pg/mL. 40 pg/mL. 100 pg/mL. 200
pg/mL. 400 pg/mL. 1000 pg/mL. 2000 pg/mL AYM3ZINAREESR, 3% 1.5 RAYETRM B
IR, 1R 1.3 PINEZFEHITNE, APEEE. PRSRVERILWE 9 PR, 4t
FREMEXAMIEK 4, HF y BAKREMRKERRSERIHMIERIRNLLE, x BER&RD
EHSRIHMRE, HAEERMBEN 5pg/mL, TEIKEKTE, BREMERENEES
FrER, 6 REE DM RSD 9 6.22%, HEMEN 96.9~111.1%, S/N F3IE) 10.6,

Area Ratio

B S R T RS SR E SRS At
9. BRHRBKKOE AL
=4, ROBESSH (BHENR, B 1/0)

ke ROt b SIEEE (pg/ml)  OEWEL)  ABRRHC

BEEAK Y =(2.89X10-3)X + (-6.34X10-3) 5~2000 89.6~112.3% 0.9993
24 FEREENLEREESE

K= MREXKEFIEFERNABBEEMNBHRBEREE, SRINFK 5 Fim. H/AHM
FBEE 3.30~6.01%, HEIEEE 2.43~6.44%, ZREKF RIS RBERE 86.2~109.7%:
®5. HEONBRENDGREELRG X, SKEE6XR)
BISRE (pg/ml)  BRREEE CV% BIEHEEE Vb EHRE%

15 6.01 6.44 87.8~109.7
150 4.67 4.25 86.2~99.6
1500 3.30 2.43 87.7~95.4
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2.5 FEEWEER
ER=FRIEESR LQC. MQC. HQC (BMVREEE 6 k) MBI, £RIK 6 I
T, BRE K RERIEIER D BIH 70.6+£7.8%, 71.5+1.8%7H] 70.1+£1.9%, S2ivss
FEAEAMBA S B RERIWE -, (VoA EERTEENER,
% 6. HIEBIRELER (n=6)

REIKTE RE (pg/mL) FHEIEY
LQC 15 70.6
MQC 150 715
HQC 1500 70.1

2.6 BERMMEE
BN AYE R = MREKFRERF @ LQC. MQC. HQC (B MNREEEZ 6X), 15!
HESREKFRERMN AR A — BN, SFRIER T, BREKFERINEF
BRTF 80%, WIRIT—HEFNEFIIKRT 90%o
R TERBNERER (n=6)
REKTF BIORE (pg/mL)  EBRMNAF AFE—HERSEEF

LQC 15 82.1% 90.5%
MQC 150 87.6% 96.6%
HQC 1500 89.7% 98.9%
PR B R L T 90.7%
2.7 Carryover %

ERAGHRENETMN, TRRERSRONE, HE0i=BFmRbiievgEmn,
= BFmPRBR R ERNFEE TS EREN BN EYEELE, BEERE 10,

6,0400) (x100)
O J1:0ctST030F 120.00(7) O 310 P:Leu605.405249.05(7) CE: -29.0
50 6'02
1 5.0-]
4.0+ ]
] 4.0
30 1
] 30
Z0g 20]
1.0 104
e 00
15 20 25 in 1.0 15 20 25 in
10. BREFREDTTBHELRN MRM &% E
Y
3. &it

AR T —HER BRBERUREEE(N LC-30A M=EMRATHIEN LCMS-8050
BEXANRE 3R Fh S AW BB ARRY 73 %o 1% 737ATE 5.5 min MTTAKINK B ERARATHLI ,
RASAIWMENRNITER, AEEER 5pg/mL, LMEBEN 5~2000 pg/mL, HXREHK
£ 0.9993, HERFRMEERERRATHMRTLBEXNDIMSHBEETHAIYIR, HER
MR ATY SRR ZELTHEE T, BANBRBEE 3.30~6.01%, BEHREEE
2.43~6.44%, BREKTBIEHF mAVEE 86.2~109.7%, BEULHE MK PLYIREERTE
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A

BHENR; BRENKFERMALEIWERT 70%, BEFBNEAFHIKRT 80%, WIRFA—HE
RN AFART 90%; SREFROTEERTAFMmPNEE, ERRBE 5~2000
pg/mL LEBERNTLTERERRAE. HEEAENTRER. REES. ENEFNER,

B MR SIS LAY SR AR & RV IREERRII,
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LC-MS/MS &l RE A B M 3% AR B2 Ao SR SEAPA )

i B AL T —MER SRS BURE B (Y LC-30A M = E PR BTIEY LCMS-8050
BXFINE K SR M #R A ZRAEZ5Y) BNP XM 575, MEFRETETTUENIE, BE B2
GL B0 EEZEEVVE Mono Spin C18 #1TE/D\EMEZEEL, AL 6.0 min RIRIR. &N
EHFH BNP K. ZFERARBMRIEANITESE, HERBEESR 5 ng/mL, &M
SEEA 5~2000 ng/mL, HEXEHAT 0.997, K. F. SXKERSESR, 8N RENESR
FATRIE 6 17, HBETRESEBEDIE 1.98%~6.95%5 87.1~112.7%2 8 3 5B
KIE 93.3%~111.1%2 /8], EFRMMN A FTE 89.1%~98.9% i8], WiRr)I—LE RN R F7E
93.4%~103.7%2 8, TEARMEAFAFTMERRESRN/ERNE, EARY BNP LA
FREBIRL Z BB E T mREEM (2000 ng/mL) AHTEEH T EERDHT, BNP
LA RAR R EE R B RHEN B EY TH. %A ERH. I8E, AILUATF
WA ZRRZAY) BNP KUY EE N E,

XA ZRAY MR BsXRERIE —EZRATHRIE

FE¥RRR (Brain Natriuretic Peptide, f&#K BNP)ZH/C\BE 2 BIF PRIV IER —51, H
32 MRERBEHANNZI. HEEREEMTAIN, #E3. AJLUEERM. HK, A
BERMVETSKIMEER, AIRT a7 0DAORB. BRIE LHAIEREEH A BNP, ENHFIEm
BRFER, EINEIEZ R ARAILA(Nesiritide) AX DI BEFZ—FHHEL BNP 2
A%, 5 BNP EEREHNaERFIRE, B¥RAEK, BERANALBNHERESHFT
RiME. ASRY T —MUEARRMTPIELLIELY) (BNP 2£044) B LC-MS/MS 75
&, BRI, REL ER, AIRTARRMRPHE BNP SR E £,

1. S8R5
1.1 %3

AR B 2B AURAEEIE(Y LC-30A 5 =EURTRIZN LCMS-8050 BEXF A%,
BAECE N LC-30ADX2 H&oR, DGU-20As TELAR S, SIL-30ACMP Bnp#tiEss, CTO-
20A 1158, CBM-20A R4515HI88, LCMS-8050 = EMMRATFIE(Y, LabSolutions (i T
YEUE,
1.2 SRFEH
RAEEE G
B B & : InertSustain Bio C18 (2.0 mm1.D.X100 mm L., 1.9 um)

w0 AME-0.2%FERKAR; BIE-0.2%FEREER
i . 0.5mL/min
=+ @ . 60°C

AR EHE  FMEIRD 10 ul, R (0.2%FRERK) AR 50 uL
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7t ¥ 7 =L Rinse pump—Rinse port

SNERTR O RER/ZE/RRER/K=11:1:1 (R 0.5%)
OB A RN BERRE, BAERIGIREN 25%, FERIERILEK 1
® 1. BERRNERER
Time(min) Module Command Value
0.01 Column Oven CTO.RVR* 1
0.8 Column Oven CTO.RVR 0***
1.00 Pumps Pump B Conc. 90
2.30 Column Oven CTO.RVR 1%
3.00 Pumps Pump B Conc. 90
3.01 Pumps Pump B Conc. 25
6.00 Controller Stop
© RAEERBYIRE; 0 RBERBENER, 7 RVRIERBEENRUE
B4
B F R ESI () B OB E @ 15kv
£ @ = &= 3.0L/min # O &R E : 400°C
F B S &S 50L/min DL A E : 150°C
mo Hm | =X 15.00L/min MAEE  : 400°C
it # < &= 320kPa A E X MRM, B8R 2
= 2. MRM &#1
e BIAETF FYIEBT  QlPreBias (V) fiifE#E= CE(V) Q3 PreBias (V)
BNPEMH 73885 MeSHE % 320 0
457.15 -26.0 -31.0 -23.0
SREhRE (W4R) 51040 [M+2H]>  103.10 -24.0 -53.0 -22.0

* CRREEBEFXY
1.3 WRREERAIRERVECT

F 50% BBk BAR/E fE S R RAFR AR E Y 0.05 ug/mL. 0.1 pg/mL. 0.2 ug/mL.
0.5ug/mL. 1ug/mlL. 2ug/mL. 5pug/mLs 10 pg/mL. 20 ug/mlL. 50 ug/mlL B9FRETE
AR, A S0%FRENKARIVEFESRERFERERREN 0.12 pg/mL. 1.2 yg/mL. 12
ug/mL MBI TIEE K. A 50%FRE2ARARES RIEREN 25 ng/mL BYRAT TIF &,
1.4 HabiEsiE
1.4.1 fiFinE

HY 45 uL RERMmM¥E, MO 5L fmETIES®&, 0N 20 uL AR, #45], IO 100 pL B
B2, 84, 800 rpm @ijEHx% 5min, 6000rpm & 10 min, BX_EE®& 110ul, A0 790
ulL EB4lizk, 1400 rpm JRHEIRZ 1 min, &H.
1.4.2 5332 GL Mono Spin C18 E /0 EHHZEEY

BY Mono Spin C18 BL\EMEZEEVIE, 70300 uL ZAF, 2000 g &0 1 min, A0 300
UL50%ZAB7KA & 2000 g B0 1min, 70300 pL 0.5%FERKAM, 2000 g B/ Imin,
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A

H0 850 uL 1.4.1 FEIEMEAR, 1000g B/ 2min, 2000g B0 2 min, 0300 L 0.5%5F

FRINBMR, 2000g B0 1 min, 3000g &0 1 min, A0 250 ul 60%EREE7K, 10000g Bl

1 min, EEIRB EP BUWREE AT, 14000 rpm B0 5 min, 3 LC-MS/MS 2o
IJK@L%IF’@)%TEEU&W EP B SRR HIHE ko

4, SR 5 494
95 : 3,00~10,000 rpm for 1 minuge

N, ~
ZRitie
2.1 IREHR—RRIEE
Inten. (x10,000)
Inten. (x1,000,000) 7.5
] 1 1120.1
25] 615.9
] ISt
2'(}: 8.9 5.0
151 84.0
] 9235 17 2262 655.3
1.0 2.5
1 11171 738.9
] ] 457.4
0-54 '485 4 ] 355.5
| Tioe ) T AR P O e
0.0 11 | | E— 0.0- 8 R O T | O
500 750 1000 1250 mz 250 500 750 1000 mz
B 1. BNP R\ —R B El B 2. BNP ¥ — R B E
Inten. (x10,000,000) Inten. (x10,000,000)
] 1.00]
1.50] 51).2[M+2H]2+ 11| 120.1
1.25 336.2 0.75]
1051 h ]
1.00] ]
0.75] 398.3 0.50
] ] 501.4
0.50] ]
1 529.5 0.25]
0.25145.0 045 3 1159.1
’ \T | W | H\ H\H ‘fgwﬁeesﬁil :H 1 °Tgo
0.0 T T T T T T T T T T T T 0.00 T T T T T T T T T T T T T T T T T
250 500 750 mz 250 500 750 mz
& 3. BEpht—RFRiEE & 4. Bghfk—RFEE

2.2 EFH

== BEARRME 45 L, NMETERMAMSG, 2R 1.4 # TR, fIl=gE
At fR. BXE B ARMIEL 45 ul, AINFRETIER, }ﬁﬂ’u’ 1.4 #THEMAE, 855 QCo .
ENTSEARIME 45 ul, #2814 #TERAE, FRMEINFER. SRW0E 5~E 10 Pr
To BRET, TEARRMEFERUEY) BNP 3‘5%@7@W*m;;ﬁﬂi:EULLiST\JF%EE
PRAE AV, PARY)EREREA =X BNP YR AR EIE B THo
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(x100) (x100)
6.0-J1:738.85>655.30(+) 75-25510.40>103.10(+)
5.0—?
4-05 5.0;
ao—f
2.o—f 25|
104 ] 4 ﬂ/‘
004 [T 1 0.0} 1
o T e e e L
5. ZE M3 MRM HEE-BNP 2544 6. SE M MRM JEE-BghAL
(x1,000) (x10,000)
1,00 {1738 85655 30 ) P51040>10370(+) 5
1 % 20 ©
] 2 ]
] = ]
0.754 o ]
] 15
050 ]
El 1.0*7

025 o] K
mém A e I |

T
0.0

[ T B B B By B Sy By B B B B T T T T
1.0 20 3.0 4.0 5.0 1.0

DU
2.0 3.0 40 5.0
7. M IOARESE MRM & E-BNP K44 (5 ng/mL) 8. M¥ZINAREES: MRM 35 E]- B Bk
(:)(11:9g23.85>655.30(+) (:)g:%?804)r1>103.10(+) 5
5.0 ] e}
] 2.0
4.0 ]
1 15
3.04 1
1 1.04
2.0 ]
1.(rf 05 k
0(% A o,of —
0.0‘ o ‘1‘.0‘ o ‘2‘.0‘ o ‘3‘.0‘ Y ‘4‘.0‘ B ‘5‘.0‘ o Y ‘1,‘0‘ ;. ‘2.‘0‘ o ‘3“0‘ o ‘4.‘0‘ o ‘5“0‘ Y
9. QCO # & MRM IZE-BNP 244 10. QCO ¥ 54 MRM 3£ [E- B g X
2.3 ZiSEENRIEEER

EVARRRINK 45 pL, MANRERFITIERNAR, ZR 1.4 FRVRTIEZ AL IER M,

REIMERES 5. 100 20. 50. 100, 250. 500. 1000. 2000 ng/mL HURAERILLIFm,
AR 1.2 PRIDIRFMEHTNE, NIEES. PRISKRUERZIIE 11 Pk, &M HERE
KEHIK 3, HA y BEK BNP X BWIEERS RAKIEERAVLLE, x ERKRDEKF
BNP EMRE, FHERERAEN 5 ng/mL, FUOREKT, BEENEREDTE

SAnER, 6 /REEDHT RSD 7 6.51%, /EHE 80.5~96.2%, S/N F3EN 12.0,

Area Ratio(x10)

250 500 750 1000 1250 1500

Conc. Ratio

11. BNP E MR frE% (5~2000 ng/mL)
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7= 3. BNP £ UMREtiE S (KitE)3, NER 1/C)

R ROERZE SMEE(ng/mL) ERE%) BXRIr
BNP Z1B47 Y=(1.00X10?)X + (2.98 X 103) 5~2000 86.4~111.6 % 0.9969
2.4 BEESEHRE
EUARIYE 45 ul, MBS TYERFIMAT, I8 14 FRORTRBALEREBRS, §5)

MEFKRERN 12 ng/mL. 120 ng/mL. 1200 ng/mL MFEEHESR, S8 NREFTAIE 6 M

m, TR 12 FNOMEHHITUE, ERAEEGNERNEEESERE, SRR 4P

To FEBIHWEEEN 1.98~6.95%, FRENKFRITHERIERER 87.1~112.7%,
x4 FERRESERE(N=6)

BigRE (ng/mL)  BHREEE CV% HEHE %
10 6.95 87.1~99.2

120 551 96.8~111.7

1200 1.98 105.4~112.7

2.5 [E|uE
K= PhfEFm LQC. MQC. HQC (B8 MREEE 6 k) BILIREK, £&RWK 5 Fh
o BMREKF BNP ZEMRIEINERTE 93.3%~111.1% 8,

# 5. B (n=6)

REAFE  EIRRE (ng/mL) KIRREIE (ng/mL)  FHYEIKE
LQC 12 112 93.3%
MQC 120 130.2 108.5%
HQC 1200 13334 111.1%

2.6 BFRMEL
K= REm LQC. MQC. HQC (BMKREEE 6 /1) R, L45RWNK 6 Fi
To ERFKA, FRENKTE BNP EBAIB9E PN TE 89.1%~98.9 %2 (8], ARFRERRIIZE
F7995.4%, WAR)F—HERMNEFE 93.4%~103.7%2Z2 8]0
% 6. EFALL(n=6)
REEKE BIRE (pg/ml)  ERMNEF ARA—ERREET

LQC 12 94.5% 99.0%

MQC 120 89.1% 93.4%

HQC 1200 98.9% 103.7%
MR E RN F 95.4%

2.7 %32
EEAERESR (2000ng/mL) EHESTTAER, S BNP XA AR aEALEY
REBIET, ARWE 12. B 13 Firo
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(x100) (x100)
[1:738.85>655.30(+) 1.50 -{2:510.40>103.10(+)
25 125
20 100
15 075
1.0{ O.SOé
0.5 ﬂ o.zs—f H ) n *
00 l 0.00]
A R
12. BNP KA EBE R 13, BB ER

HERRP, AeREFMERDTEIITTEAFm, BNP AT R AR EE
TR ERAE B ST o

3. &it

AL T — R SEBEBUREEEN LC-30A M= MR LCMS-8050
BXFRMIRE A SR M3 AR 2 AR 25%) BNP KW 5%, MEFREMATTELIE, BE5E
GL BO\EMEZEUVNME Mono Spin C18 #ATE/L\EHMEZEEY, BI7E 6.0 min PR, RN
EHAFH BNP K. ZFHERAREMRIEANNGESE, HERBEEER5 ng/mL, BNP
LMLEMESBEN 5~2000 ng/mL, HEXFBREAT 0997, &MRIF., K. F. SRERE
o, 8 MRENFERTETRIE 6 7, EERESHEREDHITE 1.98~6.95%5 87.1~112.7%
28, HEBRENERE R FEIREREEAEIUERTE 93.3%~111.1%2 6, Bl
RRF1E 89.1%~98.9% (8], AARYI—HEFM R FFTE 93.4%~103.7% 8], =HAK M
ERATFHBRETEERNERINE, Bm BNP MM NARR L~ BITARE T, Hi
EREMRI. BRERES (2000ng/mL) HEREHEFITT=BERDT, BNP EUHFIA
MR BEEFR S ERREN B EM T, ZAERE. I2E, ATUAFTmERAHE
ZEKZ5%Y) BNP ZSIB9EEME
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3.2 kY

TUAZSY), TENEYHIZ IR —E R OIHT, RIEBM BRI SRR AT R IHEE
TRERARGOGIT BB AT EEDHIF . ERAEAT T, MEAYAIEEX B RERF
Ao efl @ EiEEE R E5 R B OVE S B, BUSUEIE B S ka2 a6,
SR T XS BB AIRERAS T o, NMEE TIENBYAT BT,

HH1, TUARYIRIN BRI TIEIE, eflEE S REERm. OMERRE.
B RREL AT AR R T T ENNAR R BERHH IS HIERT, 2024
FeNEAYHHSECMIAE 2328 ZEThHEHE. HF, W Keytruda FEH
TUAZYIRIHETUC R R, L 250.11 12T AN SR BT & , M Humira, Dupixent.
Stelara #1 Opdivo FIABYTFNDBERBZETAR, BRIUHBINTIRS . KK
NS, £ 2025 F, MAEANELKGHAYESPRELSEEEUE, T Keytruda
TR A 309.9 2T HERMEECE SR, #—F OB T HAAYEEIKEA TR
ilo AHEDT, MAEAYREFZ2NHED LRSS BEEYRABNFTEERTNMEERIT
IBHYRET LI, PERESYHZIRIITRFARESRER, NVEVMEAFIRED L
A NSBENEN I To

SR, PUAZYIRIIGPRR B 2 B8 3FIE R, TRIEXE FDA BRI EENR, T AK
ERNTELAY), YIFREEMANNARTINFNR, HEAYMIRER TS N
FERDTHFEUNBRERS KRS Y. Hh, EVERTRAGYIHEE DT AR TR
BRI AR, Z4ERY ELISA WA @M EARNAI 2, BHEBNALKERK.
AT E. RIEN S URAMEERE R REFMRE, mEER T HERASYEE DT
B2 N R KRR IR T o

A7 AR ELISA 757BBIRIE, RIBEIE-FIEEKABRA (LC-MS/MS) EEHSHMAIR 8
E.SRWRUNET AT EEFNE, M NTEAYE 80 ausBvH 2 o i F Ko
LC-MS/MS AR BERAS N E LW P AL YIBIRE , ERERR MBI R01F
MER, NARERIGRRIIRHB PR, AT, LC-MS/MS FFARRIMES B E
&, BF5INRE, SEAFUNBNMEIRMG, AME—ERE LRGTHEERNA,

PR ERIPJE, SRRAOFHLNAKREE D FSARGEEAE (nSMOL) 5K,
W R SR AUAZOYIRY Fab X1, FHREECATHUARSRIERRER, #HMAA LC-
MS/MS F A BRI TSN, SSIL T XHUAZ YIRS EE 94 nSMOL AR
MR T EEATTUA T R IE RV E IR, EEER R T HFmESE, BREA T RR
AGTE EOMTRIER MM EN L.

RERIRI nSMOL AL G B2 5 REUE R DT R SR AR DT
NMAKA, SEEARHIARRHERNSEZEENEAIERM, FH#ER) nSMOL SARTEFUAL
YIEE DT ZNABIRNERE, NEVMELF L BVRREIFH TR N B,
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KGEHRGE, MRGYIEHEEZ
MiFEL 5 th: nSMOL fi#R7GE

RN EY DITEERA ELISALBA ERFENF %, ZREHFEBRTH
ERS, BEELMETEE. SRS BEB, STFRAAYBEYIADC), SURERETUA(BI-
Specific)Z0I# &%), MERBIREESR, &5 BAEREMRRFLOEE, i@
PRREE REEINIAELY) Fab XIERYEFEMEEAE R K .---nSMOL:nano-Suface and
Molecular-Orientation Limited proteolysiso Z&EARMINEIL 7 HUAZKZGY) Fab KISHYIEE
MEESRE, REREBRGRENTIA CDR XIFMFHERLEL, FATME MRM FHES FXI 58, MmE
MR T Tl RE RN, iR T R RS AP EENESR S Zx . B,
ESMREIIME, WRETINTEENH, %4 LC-MS/MS BIRER=FIIRFRIE RS MRM
AEEN, RREEDTTERLEL,

NSMOL S ARAER I E—. F—BHNEEEE WRTABIAKTNL, £ KA
BFLARINAE, WASFLARRLEESR Protein Ao

\ & REHRLE AR

isEENE
1. nSMOL £ ARZHRY

nSMOL SRR RIZIE ", HRWIRRERI T LS54 5HE Protein G IMEERS,
FaPRRAERFENEE. EREENNIES SEE LREERNAKTHIES. TR
BRTWEEFLIR, PRUGKIRIAREE NNBEFLIR. MHE REE LRI AR B] LIS I AP
BEMED Fab KI#H{TR D EA, Elib, fab X%, %52 Fab XY CDR AEXFHIE
RRERHROR R MEREAR T 2K, A/E#E N LC-MS/MS BIRIER = PR BIE(#HTT MRM 234,
PRREE B,
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A

| nmssmwmnmKEn || sEeER COR KEEERS LC-MS/MS

| HIZ54 Protein G B9RE> {
AMRTER PR R ARKER 4R I:
¢

AER IR A SRR
T

{ iz p
2.nSMOL L3 Mz

NSMOL SARERALYIR LBV IGRBIM . SEIFNIMER. IGRRM U H
V)N ER R BN AN BRTR, TEXNTEYRMARIE, REBSARTE ELSA i
FRTEFERORMNEMRMNE, EELEXAFIZRN R, KRR, SEENEED .
S5EGIMALYESE T A EUSALBA 18Eh, nSMOL BEARGEEBIIR LC-MS/MS 75 A8 %
EYMERPREAYE BN A EEEBRAMLY. BEFRBEE. ERES R TCERES
R, BIEEAYE DA RSN TR,
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EF nSMOL AR Skyline BR{FBIdh 2Bk LC-
MS/MS BEERhAEH%R

B AXERDEBESMORAEIEN LC-30A A1 = SBMRATFIZ(Y LCMS-8060 5 Skyline

BB R I R INE B DM /575, 8T Skyline 252 MRM @& A& ITAI T 7489

W, LabSolutions #F Skyline SHM MRM 47 755%, #ATRRERTRE. RifEREEMRIL,

BRI Bk B AVSHERR R R ST B MRM BBF3t, BEF UL EFREIIMNAE, AX5T

MEFHZLRENAYNEES A ETEL, TERFMER/RERN IYPTNGYTR
(542.80>404.70) , £MSEE 0.122 ug/mL~125 pg/mls

Xi#ie: —EMURFTIE  Skyline BARERBEI TEHM

B ZBRBHZE — 1 Her2 RYEZE DNATTAERI NREIUAE, R B & E Her2
ERFEIEAMRREE KA FE Her2 LRIME, NMPEETEAMERIERK, BZERBHILALL
RES B B RR MR A ESIEA, BEMZEBTEIRKRN ZNA, XEAYEA
MR EENBEE EMEREZ R A miES.

REERAEBIEMIERARUNREYF O BEANAE, LC-MS/MS EERARETAR
EEMARFHNABE 2. ENTERNREDITHZE (BIF0 ELISA) , LC-MS/MS EE
BRARRS T A DBV E EMERE. BT FUE ARTAE EETALY)IRRET K Im PR
APREAFEZHRE, BT EREREERASAMANIGRRLEMNERES, B
R EBRERIEEIE-FUERKA T e B A EETUARAF N Skyline SEM—1&, 1R
ENERFEFIMAR BE X, Skyline 4RI LA RIS T B0E UM AIERR )R N 85(SRM)/
Z RN EM(MRM), 23BN REFUEEE /%, Skyline MFANOFLERM A AN AL
Ak, BATERE MR TIFRHE TAREMBI TIERIZ. R S2HA TN E
WEREMERPRAEAYNEE DT LIE, NHAZYRIIEIIEHT 7RISR, &
BAT nSMOL BAMEFIE, % AREBENEEMEK/METRITAZY), KT Fab XI5
AUERRIEESRE, RSB, MARRTERETYNERYE, N TEXEMERTIES
VIR EREERM TIFE BN I A,

ACET 52 LCMS-8060 RREXA RS, 1@ Skyline %152 MRM @8R, Sk
WAL E 8 R E MR ERRIF) D ik, #—F @I MR BB DHT, PRESRMERE 2
TENVERRER, FTAk LCMS J57A45E& nSMOL BTAMERCARTE 80T MK AR Z IR BT 55 %
IfF

1. SCIeERs
1.1 %28

AL BEBEMRAEEIEN LC-30A 5 =B MURAFFIE(Y LCMS-8060 BXFA £ 4t.
E{AERE H LC-30AD X 2 HIiRER, DGU-20As TELEAY SN, SIL-30AC EEhiii¥28, CTO-20AC
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HEFE, CBM-20A 2415528, LCMS-8060 =E MM BIE{Y, LabSolutions Ver.5.82SP1
BT {EuL, Skyline Ver.3.5.0.9319 .

1.2 3FH
BABEIEEMG
FEFRBIER
EEN BB
f]

i

>t
fuin)

N

=

It

\\_/l
e

SUEE:
gjﬂ:%o—
N +K
T oot
=

R
B 7 R
z % =
F B =
momo=

3 R

. Waters BEH Peptide C18 (2.0 mm I.D.X 150 mm L., 1.7 um)

. Inertsil Sustain Swift C18 Column (2.1 mm [.D.X50 mm L., 1.9 pum)
© AB-0.1%FRER/KOARE; B E-0.1%FERZAE

: 0.4 mL/min

. 40°C

010 uL

D BBETHL, BABRIIEIKRE R 5%,

FEBtAER . 0.0-3.0 min, 5%; 3.0-35.0min, 5%~40%; 35.0-37.5min,
40%~95%; 37.5~45.0 min, 95%j; 45.5-50.0 min, 5%;

C BREERRR, B ARFIISIRE 1%);

R\
R\

1.3 #Hmaltigdis
BRELTRIEAN MRM 1@ B2
10 ug/mL i ER BT ER, 2B nSMOL R 2 Mal MRS IEH THHZ IR R

B2 0.00-1.50 min, 1%; 1.50-5.00 min, 1%~30%; 5.02-5.83 min,
95%;5.85~7.00 min, 1%;0-5.01 min, 0.4 mL/min;5.03-6.20, 1 mL/min;
6.20-7.00 min, 0.4 mL/min,

D ESI (B EOBE 10k
= 3.0L/min # O&R E : 300°C
= 5.0 L/min DL & E : 250°C

. 5 15.0L/min MMBREE ¢ 400°C

: MRM, 20K 2

RSB R SV EZ LN D,

MR PHZHRBENEE D

Fohl S PR I MR B PR R, . RE DI 0.122. 0.244. 0.488. 0.975. 1.95.
3.90. 7.80. 15.6. 31.3. 62.5. 125pg/mL, #ZE& nSMOL 15| @R FH B#H T+ mAi b 12,
RGBSR R SV EZ LN,

& 1.MRM 2% (HiZZRBIREB DN 5E)

AR B MRM 3&@i&8[m/z] Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) ARERERE
415.70—660.30* -16.0 -15.0 -34.0

GLEWVAR 415.70—531.30 -16.0 -16.0 -40.0 TEMEBKER
415.70—345.20 -16.0 -20.0 -24.0
485.15—721.30* -19.0 -18.0 -38.0

FTISADTSK TEMERLER
485.15—608.30 -19.0 -20.0 -32.0
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485.15—521.20 -19.0 21.0 26.0
542.80—404.70* -20.0 -18.0 -30.0
IYPTNGYTR  542.80—808.40 -20.0 -18.0 -28.0 E 2R
542.80—610.30 -20.0 -25.0 220
512.10—292.30* -38.0 -20.0 200
512.10—389.30 -38.0 -16.0 -28.0
P14R (IS) 512.10—757.50 -38.0 -19.0 -38.0 AR
512.10—660.40 -38.0 -17.0 240
512.10—563.30 -38.0 -17.0 -40.0
FRTEERT
2. £R5itie

2.1 HIZERPHRIFIERKERAYTHIE

A3 Skyline ZRAHFIUN Hh 22 IR BTUHFIERRERAVIRIERIZAIE 1 FRo K Skyline 2R3
MBI Z BB TN E P TIREZES A E LabSolutions I TEER) LC-MS/MS 757% (B
2), MBZBEDIINZIRBTEERETY (WE 3), AERBOTERSN Skyline I
fr, HEeiElE, BEsARQLE, ERAOE 4 Fim.

{Edrugbank {8 % %
BRAHURIE R Y BT + i 2R UG AR A RSN F
P fastatt 3t A5 MR 5% ————) Gy linetk i
Skylinef# {7 LR BB
A
{ESkylineft) “ Itk Brik : P HEAr o, B A
R Ee L P abSoltions GI0R o kR
HriE AR S5 =~
I
.IJ /7

A Skyline FRIII 151 | S R 5 SRSk line X
5% | F A FLabSolutions
1. Skyline ZX TN i & Bk BAUASIERRER YR B AR
Izl -
_"'"" .—I'\J_ |0fﬂine
| Lol =l [= e [ Womal | Chhmcad]  Ered Tima - 7.00 min
Flenanse ¥ [Interface | Bata hoguizition | L€ Tine Frog | Fusp | Colun Oves | Cantraljend Lintefos
1 trastuzumab-screen 5 Peave Megatve ndTene: 50,000 - £ Open Fil — ]
[ ) [ rodtion s [recrss onscael naemiomsantsn | | FEBEE U teasturma sereemns - eFemE-
oo [ cmom. | [Asmmin. | i s s
Triw ||:m|~ ] +I._ | Compound Name miz | Tive (0.000 mi 20160775 2257
WRM g + | YADSVK gt 22010513 | " & 201675 2252
= JE] |+ |FhsaoTes InNH&bA*I E 0BT 22N
WA i - [FISADTSR, light 323 05~ | | A= .
WEM 11 |+ [ ravcungLR_igm 22 | | — AT 282
(] i) |+ [ NTATLGMNSLR_Jight 437.| . = 00475 2252
WEM {E] [ REDTAVIYCI-ET 05R_0g | i =
A
MM - Acq. Time: 0 5 mn Campound MY e
- T T T |
s.:: ],::::;m mj. 581.78 l;:'“ ';“ el Q i L] E
- L -
i I I RAREIAY (Teb Separated Valuas File i tat) = | bm& |
Event Time: €103 sec QI Resolstion: i
2 Reesckiton: [t -
Survey uent
Barch Editer _2 o S T |

2. ¥ Skyline N B F317REE SN LabSolutions #E25EEEM LC-MS/MS J55%
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(x100,000)

Zen RED WEV REE IAM @M

3.04
254

204

104
05-] '
00 l
a7 93 34 95 26 o7 98
—————
0 10 20 20 ) min kg

3. RRERTHIEFRIZRY MRM BiEE] 4, THIEERS N Skyline X ERVG HAKELHAIA

2.2 TitEREEM L

¥ Skyline RN FRESELE N “TEE". “MIFEEEMA”, FH MRM BFxY
HZR, BEFHIARBINRESBEMG, BEXEMIEN 10 MNKER MRM EE#H Tl E
REE11L, LCMS-8060 AEASSEEL Dwell time &/ 0.8 ms, Pausetime &/ 1.0 ms BIIEHE,
MAHIIZES T MRM BB XD ITEE, FRZEREN 10 DK MRM @ERiEEE R4
HAT Ak B LabSolutions BIDITER S Skyline B4, Sl iERES M LS RHTHIA,
RiEREEMMTIEEER 1k, FREEE FPMAFKREN MRM BEEREHEEMRTF (I
5), RARERIDTHFHESHEEREMEESEN MRM BFXI5IE (IWF 2),
R 2 PETS R EIFhZ ER B HUAE X BRER P 5 Fab DXISiAE X BYRHIEBRER B235E LLIYSASFLYSGVPSR.
DTYIHWVR(IYPTNGYTR. GLEWVAR.YADSVK. FTISADTSK.NTAYLQMNSLR. GPSVFPLAPSSK;
5 Fc XIGHEXAUSSIERRER B2FE DTLMISR. ALPAPIEK, TRIBIAZYIMNEISS, HBA%
BIMAEAYNERTXEIERFINERR], IZEXKENRERFIEERAER. &
LCMS EEN M ERAGEF &ZNEEHR, FETERNZRINEE BiriEnI R M ALEL,
ZRF A nSMOL FARMERE &, ZIARFIRSK TN R E E W IR A LI IR LY
B9 Fab XIsiEVIEIFEESAR, FRIFIEHAY 10 DRREERE 8 M T Fab Xig, MR AR
TEREMNERME, KRN T BIRRENHEEE, 720 @I T nSMOL E AR EERZE
Mo FELEFIA nSMOL FTAMEA] LUEH LCMS FAF &AM ERM iz, IREA AT KRR
Eo

(11
S
3
1
bttty

Wl (100s)

e A 1] : .
89z 83 94 95 98 97 Teastizumat CEO Trastizumat CEC-R

AR ERWGE

5. Skyline M THIIEREE M EREER

69



& 2. MRM Z#& (Skyline fhita EREREEERYIF)

AREG IR HIAET BT CE (V) BRER)AE
886.98 1270.64 [y12+] -33.0
[M+2H]2 359.20 [y3+] 270
LLIYSASFLYSGVPSR 50166 765.39 [y7+] -19.1 VL/CDR2
™ 3’H]3 602.32 [y6+] 211
+ +
359.20 [y3+] -15.1
597.32 [y4 +] -18.6
363.85 460.27 [y3+] -14.6
DTYIHWVR VH/CDR1
[M+3H]3* 487.76 [yT++] -14.6
437.24 [y6++] -10.6
415.73 660.35 [y5+] -16.1
GLEWVAR VH/CDR2
[M+2H]2 531.30 [y4+] -16.1
808.39 [y7+] -19.2
542.77 711.34 [y6+] 272
IYPTNGYTR VH/CDR2
[M+2H]2* 610.29 [y5+] 252
404.70 [yT++] -17.2
VADSVK 341.67 519.28 [y5+] -15.2 VH/Fab
a
[M+3H]2* 448.24 [y4+] -13.2
485,25 721.37 [y7+] -14.9
FTISADTSK [M+2'H]2+ 608.29 [y6+] -18.9 VH/Fab
521.26 [y5+] -189
. 8 1024.52 [y8+] 237
NTAYLQMNSLR [M+2.H]2* 861.46 [y7+] 257 VH/Fab
748.38 [y6+] 237
59383 846.47 [y8+] -19.2
GPSVFPLAPSSK [M+2'H]2* 699.40 [y7+] 212 CH1/Fab
418.23 [y4+] 292
ey 41822 619.36 [y5+] -16.2 CH2/Fc
[M+2H]2 506.27 [y4+] -16.2
654.38 [y6+] -14.3
419.75
ALPAPIEK Moy 486.29 [y4+] 203 CH2/Fc
+ +
327.69 [y6++] -14.3

2.3 M3RPMZHRBIMEEDNER

FMA Skyline S HEREMIZRER MRM FIFR, #E LC-MS/MS 7%, RIBHUK
EERFMRNERE COR XI5HY GLEWVAR. FTISADTSK. IYPTNGYTR 1EAFIERLBOHTT
TEENH, EENMAVHAGIEENE 6 Fin, £ 0.122~125ug/mLSEEA IYPTNGYTR &
BREFNAMRR, RUEHEIE 7, SR04 RIEBET Skyline Thik B AVHERKERAE £Y)
BERPHERRMER, Hf IYPINGYTR REERS, FAEEBME; GLEWVAR
FTISADTSK BBREFRVERME, AIFNEMMREBEIT M.
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(x100,000) (x10,000) (x100,000)
1:.GLEWVAR 415 70>660.30(+) CE: -15.0 2 FTISADTSK 485.15>721.30(+) CE: -16.0 [BIYPTNGYTR 542.80>404.70(+) CE: -18.0
0

1,50 J1GLEVWAR 415.70>531.30(+) CE: -16.0 2,0-J2FTISADTSK 485.15>608.30(+) CE: -200 6.0-J31YPTNGYTR 542.80>808.40(+) CE: {18
1:GLEWVAR 415.70>345.20(+) CE: -20.0 [D:F TISADTSK 485.15>521.20(+) CE: -21 I3:IYPTNGYTR 542.80>610.30(+) CE: -5.0
359
125 50
304
1,00 4.0
o 25
<
5
075 = 20 30
-
©}

20

FTISADTSK
IYPTNGYTR

0.0

Area Ratio

7.5

5.0

2.5

"5  Conc. Ratio
7. PR ERREIE BHNRERLZ (IYPTNGYTR (542.80>404.70))
& 3. REREMEIE HIEMEX R

wEIT RELE R R SMESEE (ug/mL) BXREHr EBE (%)
FRZEREHT  IYPTNGYTR (EE)  Y=(0.0644864)X+(-0.00317900) 0.122~125 0.9995 91.5~114.0
3. &it

AR T — B SR BEMUREEEN LC-30A M=EFMRFRIEN LCMS-8060
5 Skyline R BX AR MR PRI Z R B MEEN TN TIEMIZ. 456 nSMOL BTMER AR,
KIIVAZY) Fab KIEFMESHE, MNMEBREE T HEFANEREE, EALRRHILE
BRES, HE 10 MRREEBPREN®EIEIE, HR 8 ZAESHZERENN Fab XKIEAEX, M
HZHPMEERRENFRMERESED T Fab XiF, £92EIT nSMOL FARSIER
M, MIARAMBEE T ESRETNE R, REHEFANRE, K@ Skyline R
A% MRM i@ERIRITAI /5 7A0%aE, LabSolutions &F Skyline SHB9 MRM S A3k, #
1TRRER TR, RIEREEML, RAWIAMZIRBEMBIEHERENESINE MRM BF3t, &
FLLEFRBIIN %, ANGER MK PHEZREMAYNEED A AL, EERHEEL
79 IYPTNGYTR (542.80>404.70) , £&MSEE 0.122 pug/mlL~125 ug/mbo
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UHPLC-MS/MS BxH Skyline B A RN kB MEES
EFE

B AXERDEBESMORAEIEN LC-30A A1 = SBMRATFIZ(Y LCMS-8060 5 Skyline

BB R DR ER B IE B DM /5%, T Skyline 2 5EA MRM @& A& ITAI T A9

W, LabSolutions #F Skyline SHM MRM 47 755%, #ATRRERTRE. RifEREEMRIL,

RAHIA KB B HAMSERRER R XTI MRM BF3, BT U LI %, AX5

MIOMEFPNREBRAYNEED A EFELE, EE2RFMERE SN FTFSLDTSK
(523.30>797.40) , £&MSBEA 0.146~300 ug/mLo

Xigie: —SEMURFTIE  Skyline DUKERBEI TEHM

BT RIEENTUAE BETUAZY IR KA K IR PREA 5T R 2 EBSREZ K E T 5T
FREERATAYHAMIGRRLEMEZLES, BRFEBREREEIE-FUEEKAF
BMIBABI Skyline EBHUATAF A £ — I RIFEFALFFIFABF BEX, Skyline
AR LUARIRIT . BEURMN S KM EN(MRM), RIS SEFIEE 8%,
Skyline BMARFERM A EMNEEER, BATUAREERMHR TIFRE TIRENS
TEmiZ. R &R TEIMTABHE R EMERPIESYNEE D TIE, WHk
ZY R IB I IEHT 7RSI, RE T nSMOL RIAMEIRFIE, 2 AR AN E &M
W/MBERBITAZY), LI Fab KRR MEESHE, IRSBMAENEK, AT A
MERYE, WFEREVERPREGYRERESERT TIFEEFNN IR,

ASCET 52 LCMS-8060 & Bk &4, @i Skyline iit, FeAl MRM @ERIMAL,
FERAUAZYDTE B EERRERRIRN B ik, #t—F@d MmN, ks Rt ES
FEMRRER, TEAY LCMS J57A45 & nSMOL BTAMER AR TE 8 04T MK R IR REHRY 7575
RIfE,

1. £IEERS
1.1 %88

ARFLOE A B2 BERURAEIEY LC-30A 5 =FMRFRIZN LCMS-8060 BxFH &R 4t.
BARRCE 7 LC-30ADx2 43R, DGU-20As 1E£8A7SA, SIL-30AC EahidiFas, CTO-20AC
RS, CBM-20A Z417H28, LCMS-8060 = EPOARATFFIE(Y, LabSolutions Ver.5.82 SP1
BIETELL, SkylineVer.3.5.0.9319 .
1.2 3hEFH
RAEEIE &
FiEFAEERE  © Waters BEH Peptide C18 (2.0 mm 1.D.X 150 mm L., 1.7 um)
EEHMEIERE  © Inertsil Sustain Swift C18 Column (2.1 mm 1.D.X50 mm L., 1.9 um)
moom M AE-0.1%FREIKAR, BIE-0.1%FERAE
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m ¥ . 0.4mL/min
=+ B 40°C
#HoOF 2 10 uL
B oA N BEVE, BAEBREN 5%;
( BK E% 75 &) FERRAER . 0.0-3.0min, 5%; 3.0-35.0 min, 5%~40%; 35.0-37.5min,

40%~95%; 37.5~45.0 min, 95%; 45.5-50.0 min, 5%;
ol oA N BEVE, BAEBREN 1%;
) FERRAER © 0.00-1.50 min, 1%; 1.50-5.00 min, 1%~30%}; 5.02-5.83 min,
95%),5.85~7.00 min, 1%;0-5.01 min, 0.4 mL/min;5.03-6.20, 1 mL/min;
6.20-7.00 min, 0.4 mL/min.

P&

B F R :ESI () B OBE : 10kv
£ & K| &% 30L/min EORE :300°C
F B = &S 50L/min DL &2 E : 250°C
m #H 5 =5 15.0L/min MMMBEE ¢ 400°C

AKX MRM, B#I&1
1.3 #HmatiRdiz

BRER IR0 MRM @812

10 ug/mL MEERETILER, R nSMOL I 2F mal MR IZH# TR IR 2 EE
R, RGBS ER LD,

MR NEHRBBIEE DT

Ao DL S ISR B SRR L - RE 9579 0.146. 0.293. 0.586. 1.17. 2.34. 4.69.
9.38. 18.8. 37.5. 75, 150. 300ug/mL, #ZHR nSMOL I & AT mAlIE, RIGHIES
REAYER LN,

% 1. MRM 28 (NEKRBEREEDTTTE)

WEIRAVBRER X1 MRM J&i&[m/z] Q1 Pre Bias (V) CE(V) Q3 Pre Bias (V)
523.30([M+2H]*)—>797.40(y7"" -38.0 -18.0 -34.0
FTFSLDTSK BEECDR2  523.30([M+2H]2)—898.50(y8") -38.0 -20.0 -30.0
523.30([M+2H]>9—650.30(y6*) -38.0 -19.0 -34.0
588.30([M+3H]*)—>775.90(y14+)’ -22.0 -17.0 -28.0
VLIYFTSSLHSGVPSR - %25 CDR2 588 30([M+3H]**)—939.50(y9") -22.0 27.0 -28.0
588.30([M+3H]*)—602.30(y6") -22.0 -28.0 22,0
642.30([M+2H]2)—861.50(y7*) 24.0 -25.0 -20.0
STAYYLQMNSLR BEECHL  642.30([M+2H]2)—748.40(y6")’ 24.0 220 8.0
642.30([M+2H]2)—620.30(y5*) 24.0 24.0 -32.0
512.10([M+3H]*)—292.30(b3") -38.0 -20.0 -20.0
P14R (IS) - 512.10([M+3H]*)—389.30(b4*) -38.0 -16.0 -28.0
512.10([M+3H]*)—660.40(b6") -38.0 -17.0 -24.0

E CRTEEBF
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2. ER5i1ie
2.1 J"'&Ek%f‘ﬁﬁEﬂtEﬁE’J?ﬁﬁ

Wl Realtire Anabpic (SSHSVLL-PC st - ks Sermening 0 len] = @ 2

[._‘f Fle Edit Yiew Method |rstrument Acquisiion Data Tools Window Help —Telix
ID3H «& nﬂ.!dlu 7 (=3 u 1
IsHERababn? |0 , o 7
PR LL 9 - @F
~lnl | o, wER
: e s [ | Hiponsy e 006
o litvacaumsh Saesneg & - - — : 10167628 10:26
| | Zaterface | Bata dequisition [ 1€ Tine Trog [Pep | Calomn Oven | Cont) 2016/8/28 1026
@ osme Negame EndTme: 51000 mn 2016/6/28 10:26
Bevncizuenal b Sereening g0

I016/6/38 10:36

| M) || Prochuct lon Scands) | |Precursce lon Scan{e] | | Meutrl Loss Scan(+) 20165028 1026

Voocs | cocan. || Atenasen.. |

Type Events ol | Compound Name miz

MR ] + [VLVFTSSLHSGVPSR _light 558 30186
WM 3 |+ | TVAAPEVFIFFPEOECLE_light 873 50~ 18]
MRM | 4 [ = | TVAAPSVFIFFPS0ECLE hght 40, M’I_ i 4 '
WA 5 + | SETASWWE[-57.DILLNNFYPR_light 1334 o
W B |+ | SETASWEST BLLNNEYPR light S22 4 S -
. = i SHEEO 1o Spwsed Wdms File nun) o] [ A |
I w| hog. Time: 0 - % LU= [ — | BN
- - h —|— T T
ch |meurmm|nrmctm|mu )| et [« | = _
<h 8!)00 150590 50 328
chz (88200 [ 155080 30 50 |43 1 T
Cha (80200 AL 50 |38
©hd | ARZ DO 1774 RS an 50 -MA
et Ties 033 sec Q1 Resshsens [unt =] [ Advanced setmnge... | I
3 Ressoksion: [Unit - - | || |
Oplimieataon R T . + — 4
ot Mathiod LS EEE ¥§ Dt deg . L

1. FA Skyline REHBEFXIFIFRE MR LC-MS/MS BRER )5 7%
REIRERRRFH LR B fasta KRN Skyline 2t , MR SERIRERIKEN
BFgERNFMG, RIERESENEHKRENARR MRM 7574, £ LabSolutions {4+
2 DL B SBHUARER ey LC-MS/MS 757%, Ji2ILE 1, H BN IRBTES#E-Y#iT £
Mo, DERIVE 2, PRIGERSTA Skyline 84, WE 3 Fim. Z—EHNLRIE
THIE, IR HBYBRER(E BOEITMIFR. PRIAIEL IR S MRM FIRAERFIHFHY Skyline
Xt

(x100,000)
70 i Shyline - Bevacizumat Resulk bnput OLsky

65

60

an
109
2
05 ‘ ‘
s | o
[

58 159
T T T T T T T T T ()
50 100 150 200 20 %00 30 400 450 bl

) KEFUEIEN MRM BISE 3. EERS Skyline XAEHIR B

2.2 fifiEgEEMK
Skyline ZRHXRA “TIERE . “Eﬁﬂi EEMMNL” FH MRM 515k, BEFImERNEBIRK
MBS, BIFXT 10 MR MRM IEE#ThiEREE M1 LCMS-8060 EEAZSLIN Dwell
time &/)) 0.8 ms, Pausetime &/)x 1.0ms E’\Jlx% 7f&7tf@? =7 MRM @BiEpy e R nimiE
2, R USEMNERHEERHN 10 MK MRM & EIE%'@EEEZFLE?‘_I%%O pEs
LabSolutions B9 HTEERF N Skyline B4, SYRbIEREE(L{LLE THIANGIE 4, s
BEEMMAEZEEE 1 &, BRI RAEGEE FPTIEEKEN MRM BEEREVEEMR
o, RELRIERADITNEYESHEESBEREMESEZER MRM 5IRILER 2, ] 2 T
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KB ERBHIEXIKEL S Fab IR RBVSFIERREE B14E STAYLOMNSLR. GPSVFPLAPSSK.
FTFSLDTSK < VLIYFTSSLHSGVPSR; 5 Fc XigiAE R BUAHIERKEL B23E ALPAPIEK. DTLMISR.
DSTYSLSSTLTLSK. FNWYVDGVEVHNAK. VWSVLTVLHQDWLNGK, Z&J57EAFEZEE nSMOL
TERBIRIET %, %3 AF KA R E EE L REE AL IAUAZY) Fab BKIiRYIERE
MEESAR, MTAKRS/)NT BRI TR ESEE. RIEBMAAYINGME R, BRSEHEL
YN RTEKEEERFIIERR), IEKENSERFIIEERAER. £ LCMS EE7D
FERATEFRNERES, TETFRIZHED BARREIERMERE. PR nSMOL
BT ETT AR AR R T B AR IR E 01t , AR APIMEMNER, H8 9 MRERAERE
NEIEE, HP 4 FRESIEEKENN Fab XEtEx, MIEKENEERARMENER
MR EFRT Fab X1, EUILFIA nSMOL FIALIER] LAEIMY LCMS FiEF &M R TR
12, BREHEFRNRE,
& 2. MRM & (Skyline fEALEEFIR)

BRERIERE BIAEF BT CE (V) BRERYTE
1095.55 [y9] 252
642.30 620.30 [y5] 242
STAYLQMNSLR CH,/Fab
[M+2H]* 861.45 [y7] 232
748.40 [y6] 232
- 846.45 [y8] -19.2
GPSVFPLAPSSK " 2'H]2 699.40 [y7] 212 CH,/Fab
+ +
418.25 [y4] -29.2
898.45 [y8] 204
oL DTeK 523.25 797.40 [y7] -184 VhFab
a
[M+2H]* 650.35 [y6] -184
563.30 [y5] 204
939.50 [y9] -26.9
588.30 602.35 [y8] 279
VLIYFTSSLHSGVPSR VL/CDR;
[M+3H]* 775.90 [y7] -16.9
719.35 [y6] -16.9
603.35 805.45 [y14] -175
VWSVLTVLHQDWLNGK CH,/Fc
[M+3H] 712.40 [y12] -195
41075 654.38 [y6] -143
ALPAPIEK [M+2'H]2+ 486.29 [y4] 203 CHy/Fc
327.69 [y6] 123
DTLMISR 41820 619.35 [y5] -16.2 e
C
[M+2H]2" 506.30 [y4] 162 ’
694.35 [y13] 137
501.60
DSTYSLSSTLTLSK M 600.35[y11] 25.7 CHa/Fc
518.80 [y10] -19.7
1416.70 [y12] -37.1
839.40
FNWYVDGVEVHNAK M 1230.60 [y11] -35.1 CH,/Fc
853.45 [y8] -37.1
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JHHF) “fl WEV RS LA W)
PR

AR B Bevachumab cEOPT-1 01 EEE 11 - x| (IR ox
BEMEBIR) : Bevacirumab £F OPT--1 01

18 —
—
—-—
— 1
16 = VLNFTSSLHSOVPSR - 5883211
—
E-E
—-— R
14 ; —
09
12 + 08
g 07
51 = os
) £
= & 05
ﬁ 08 QIEM
Dosg
08 02
01
n ln n
04 5
i
0z t
i
0 oy . i
195 196 157 198 188 200 201 202 203 &
F b1 8] I
R 12 oret 179 cen 1% oeee 1728 tran

4. Skyline B fTH EREB MW EREE

2.3 Mm3RPNEKEHPINEESRER

FA Skyline S RIS AN EAEER MRM 53R, & LC-MS/MS 7%, 1RIEH
FEEFFEMRMNHA D HUIELAIRREE, REWEE STAYYLQMNSLR. FTFSLDTSK.
VLIYFTSSLHSGVPSR fEAAHERKEOHITEEE DT, MK F I IREHIET nSMOL 15289
CERRMEESAE, RIFUERHIERRER, HEGIEEIE 5 Fir. £ 0.146~300 pug/mL SEEN
STAYLQMNSLR BB RIFHLM X AR, RUEBZIE 6a; 0.146~300 ug/mL SEEMN
FTFSLDTSK BB RFHILIEX R, REMLIE 6b, FHEZRENIFEEZST
STAYLQMNSLR; EBFRKEE VLIYFTSSLHSGVPSR FEZT BHIMEERF T, FIUTE
0.586~300 pg/mL SBEIA VLIYFTSSLHSGVPSR BB RIFMVLLIME R R, RUEHLILE 6¢, &
HERREIFAER IR 30 U EKLREERIEPAEY Skyline TRt AVFIEARER T £ E R0
ERRMER, R FTFSLDTSK R E RS Bk 44T, eI 1R E BAKEL ; STAYLQMNSLR
A0 VLIYFTSSLHSGVPSR BI1EN E 4Rk B o

60000 {FTFSIDTSKSBIHB L) CE-200 = FEVLIVE TSSIHSOVPSR S0 TT551) CE-170

G7.40(+) CE: -180 z J#-VLIYFTSSLHSGVPSR 58830939 50(+) CE -270
FTFSLDTSK 52330-65030(+) GE: 190 = 90000 J4.VLIVFTSSLHSGVPSR 588.30-602.30(+) CE: -28.0
] z
70000
400004
10000 60000 3
20000 50000
7500
400003
5000 2000 30000
200003
2500 10000
10000

5. £t|1 EF‘U‘ﬁZEk%? nSMOL AT I2/F LCMS ﬁ*ﬁﬁﬁﬂ’]ﬁ’*”@%l

Area Ratio

Area Ratio Area Ratio
a. STAYLQMNSL ® | 2] b. FTFSLDTSK
(642.30>784.40) (523.30>797.40)

(588.30>775.90)

150 200 'Conc.Ratio 'Conc. Ratio

6. M3 IR BHTHDNBE LS B

5 100
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& 3. RUERRZRVE M B IENER R

Rz \ R LLIESERE MERAEEK EE
RERE R RERRLE
BFR (ug/mL) r (%)
Y = (0.0279439)X + (-
STAYLQMNSLR (FE'M) 0.146~300 0.9962 87.0~117.0
0.000943832)
R Y =(0.0918856)X +
. FTFSLDTSK (E£) 0.146~300 0.9961 86.3~112.6
==k} (0.00746157)
Y =(0.205532)X +
VLIYFTSSLHSGVPSR (FE) 0.586~300 0.9970 89.0~110.5
(0.00952713)
3. &it

ARSI T —FER SR BEXRAEEIENY LC-30A M=FMERMTBIEMN LCMS-8060
EXAHLES Skyline R ILMEFF N AR BIMEEDITHN TIERIZ. 455 nSMOL FILIE
B, SSIFUALY) Fab KIsEF 4E8HE, NMEZRK T B A ANEFZEE, ET4AXKK
FRIFIEMER, B8 9 MRAEREBIHENGEILIE, HA 4 ZERS IHIKEHNE Fab XIgiE
x, MIKHKBENMAEERERENSEMRREESRT Fab X, SKI0ET Skyline A5
MRM JEERYILITA A /AR IH, LabSolutions &F Skyline SHBY MRM 24 7%, #1T
BREZTRIE. WiZEREE M, RAHIANERBETBIRHERER R EXTR A MRM BFXY, &F
PIEFTEIIN G A, AXGEM MK AN RRBMAYNEED T H AT A, EERHEREN
FTFSLDTSK (523.30>797.40), £&IE5BEH 0.146 ug/mL~300 ug/mlo
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NSMOL R4S UHPLC-MSMS EE SR iE b iaiEss
YIRFE

8 B ASCEY 7R nSMOL :KARLE & &% LCMS-8060 NEE R EME LA 24
AYRFMENEB T E. URFMERRFIEER SINSATHYAESVK BN E 8 E ;
STAYLOQMNSLR #1 VLIYFTSSLHSGVPSR fENEMRLER . FHIEFRMERERKRIAFMEREN
= MR REE RIFANERE M. £ 0.02~50 pg/mL SBEMN SINSATHYAESVK BB RiF
MZIMER R, HBHXFHER 0.9960, FH7EEERA 0.02 pg/mL, 6 REE DM RSD 79 6.40%
FHIh, ZDREKF T MR R EAERELS RIHE S ERIERNENR. FA nSMOL
AR AR B MY Fab XIRIEFERMR, WA T BTN ERT,
R ELHBLIERZERAWIE, BIRIRA LC-MS/MS 757A7E 7 DN TAFmR I,
BEDIMRER. @AMFRNE.

Xi#iE: nSMOL BEXEE®RE =FWRMARE MR SHEDY =FE

RAMEBRE—MA-RIRSETUASE, 7JLUDGIMEIASEEF TNF-a M RDASERE R
FREVSARRVES S, 8 TNF-a RZEEM, IRERRIATATT TNF-a 25/ ZM%Em, BRI
ZNABTRE. XREMXTRIBEMEBRIXFESREIEER. RN ERERER T
MMEENERELY), BamEN “Remicade”, BFE LHREMAYPIHETMAZH 5 (U
it T SRR & BHUR R E VPRI RN A NS, MUFEX TNAEAYHFER,
BRAN/ARXMREERERE N, EFEREYERTFNGEAYNEEOTAIEE
Z1ER.

EERTAEEYEEMATR, EEAREEEN (LBA) BRRANEHRNTZEMANSGZE. B
E LBA HEREH NG AR BRENR, BEFRARIEEEK, HErBEILEE,
AETUFRER LA TR IS B EEITHIT AT Ao

BETFREENTGRE BRE D EFRIRBERRER G ZER L, TRAEAYIER
AN IR R AR Bk LK F, T LC-MS/MS EDEYE R ENMAIRENT
EFRIER, BFENREHTAAYBVIEIERREL, B IERERBIRE DT RREE
FREAYHE R, REYERERMNTN, HFoRTEROIRIEIE. FHEIEFHT
ENMDHro NENWEZREYERPIUEBYNEE D TIF, B2V REF BHIALY)
AURFIREE MR BTN IR AR T 7 IR AYIS T, 1R T nSMOL RTAMEINFIE, &5 AREBA
MEEME/MEFRIAZY), KNI Fab KIFANEZFUHIER, REMENE, RNRAR
T BB YNERE, NTEREYERTNAAYBEHTEERME TIFEENNITE,

AETF 52 LCMS-8060 RREKAZSE, XA nSMOL fENRIA IR AT AR E 8
MERMEEEREE, DERERIFENESEMNEERIREE, FeRMR PRI ERREEDNT
YabrEallds
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1. Z8EH
1.1 k&MER

Bk NIn e siEE8INE 1
x=1 WEaMiER

AR BXHE CAS No. FIL EgnFE
RS B Infliximab 170277-31-3 Cé428H9912N169401987S46 144190.3 Da
1.2 (428

ANSREOEE B 2B MR A EIEY LC-30A 5 = EPUMRATFRIZ(Y LCMS-8060 BXF RS,
BARECE 9 LC-30AD X 2 %k 3R, DGU-20As fE£RBE S, SIL-30AC BnpiftiFss, CTO-30AC
EFE, CBM-20A R4cizHlgs, LCMS-8060 = EPURATERIE(Y, LabSolutions Ver.5.82 SP1
B3 T 1EuS,

1.3 ShEFM4
GE RS LE
B 3 M Inertsil Sustain Swift C18 Column
(21 mmI1.D.X50mmL., 1.9 um)
moomh B AME-0.1% BEACRRK; BIE-0.1% RS

m ® . 0.4mL/min
=+ B 1 40°C

O K R 20pL
BohEtFesaE - 5°C
OB A R BERR, BIRNSKRERN 1%, BEIEK?2
. Rinse Pump=>Rinse Port
% ¥t 73 I RinsePump HEsH&RN IR/ FREZ/FREZ/7K=25:25:25:25 (v/v/v/V) ;
Rinse Port £&t/& /9 50% EREE
xR 2 BERRER

Time(min) Module Command Value

1.50 Pumps Pump B Conc. 1
5.00 Pumps Pump B Conc. 30
5.10 Pumps Pump B Conc. 95
5.80 Pumps Pump B Conc. 95
5.90 Pumps Pump B Conc. 1
7.00 Controller Stop

B4

B F R ESI () # O& E : 300°C

£ % S &= 3.0L/min DL @ E :200°C

F & = &S 50L/min MAEREE  : 400°C

m o, < =S 15.0L/min H#E KX MRM, 280K 3
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X 3. MRM &%k

BREGEHE IR T BT QlPreBias(V) CE(V) Q3PreBias(V) BKE&IER
603.80**[y11] -19.0 -15.0 -22.0
469.55 546.75"[y10] -19.0 -17.0 -20.0 .
SINSATHYAESVK TEEZKER
[M+3H]3  503.25"[y9] -19.0 -18.0 -26.0
467.75"[y8] -19.0 -28.0 -26.0
359.20%[y3] -20.0 -21.0 -25.0
642.80 616.35'([y6] -20.0 -25.0 -24.0 .
YASESMSGIPSR TEMERLER
[M+2H]> 834.40'[y8] -20.0 -25.0 -32.0
529.30*[y5] -20.0 -25.0 -23.0
631.30*[y10] -20.0 -18.0 -24.0
598.65 459.20"[y6] -20.0 -23.0 -20.0 N
ASQFVGSSIHWYQQR TEMERRER
[M+3H]>  680.85"[y11] -20.0 -19.0 -26.0
780.40*[y5] -20.0 -27.0 -30.0

x RTEEBETF
1.4 HFmatiE

FCHhlZRA & R MR ERRVERL: RED 579 0.020 0.05. 0.10. 0.20. 0.50. 1.00.
2.00. 5.00. 20.0. 50.0 pg/mL, BafztFm: MRE 2579 0.06. 4.00. 40.0 pg/mL, 2B nSMOL
BT BHITHGEILGIE, RENEEESYERE EV O,

2. £R5i1ie

2.1 $HERKERHIER AR S 1 R1L

BEF 22BN RS, AR Skyline B LC-MS/MS 3%, RIBMAEEIFSMR
N —FZ RABRE RIS R S BUBREL, fRE2I%EHE SINSATHYAESVK. YASESMSGIPSR.
ASQFVGSSIHWYQQR 1ERFHIERL L HTEEMEME 2T, FIA LCMS-8060 B9 MRM Bnhfi
ETHBEXTRHIERKER XY RZ Y MRM @8 T — ik, IR1S®RER Q1 Bias. CE # Q3 Bias
18, ERNE 3, MFHEFE BHET nSMOL X7 &8s S MBS, KB HISIERRER,
A @R EINE 1 i B MU BEEMBERMY, ReEMMKENIHE, &%
FBATE 0.02~50 pg/mL SEEW SINSATHYAESVK BB RIFLMEXFR, RERLILE 2a;
0.10~50 ug/mL SEEM YASESMSGIPSR. ASQFVGSSIHWYQQR BB RIFHLEXR, K&
BRZL IVE 2b FIE] 2co LA ESRISLERIFBRIET Skyline it E R SR FAFIERLERE £ E
Farh#t— S I B B M ESR, Erh SINSATHYAESVK REER S BIEREL, (ENES
BREZ; STAYLQMNSLR A0 VLIYFTSSLHSGVPSR BIYEA EMERKES

B B HUSIERRER

1. 20 pg/mL MR BRI B RFE PR GIEE
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if
3500000

30000004
25000004
2000000
15000004
10000004

5000004

B

T#L

[

#

SINSATHYAE.

469.55>603.80
0.02~50 pug/mL

SVK

1500000

642.80>359.20
0.1~50 pg/mL

1250000

10000004

7500004

5000004

2500004

YASESMSGIPSR

1500000

12500004

1000000

7500 7500004

5000 5000004

2500004

ASQFVGSSIHWYQQR
598.65>631.30
0.1~50 pg/mL

20%m

[ 2 E) 4

ki kIE

2. S BHER BB R RO iR
2.2 FHiEikFE
ERTHMFARM 0.02 pg/mL RFEMRESINITFam, SRWE 3. 4 Fin, =
HmMFKPEE/EE SINSATHYAESVK B9 MRM 1818 469.55>603.80 BIFHLIEEFR /Y 0.02
pg/mlL A E MR EBINATAE mIEEFRAY 13.5%, HMEEEEK,

CE-150 S T BT

50

AESVK_light
N
2

2507 =
2000 2000
750 1750

M

T
40

A

T
38

A

T
39

AT GmAY MRM &I E

- N
3,002 pg/ml B MR RIHRHSRA MRV G35
2.3 ZiSEENRIEEER

12B8 1.3 FTASIESREE /S5 0.02. 0.05. 0.10. 0.20. 0.50. 1.00. 2.00. 5.00. 20.0.
50.0 ug/mL B ERES, FIREDFI7 0.06. 4.00. 40.0 ug/mL BIFITHF SR 2R nSMOL
WA 2RI IRE A IEESR, KA 1.4 FRNSREREHTIE, IMNEESZ. LMEHEN
MXRREHE 4, HF y BEAKRFEAEREE MRM BE B IEER, x BERFRMEPRF]
BRE. FEAEERN 0.02ug/mL, FUREKF, HEEEMEREITESIVEN, 6K
EE iR RSD 7 6.40%, HHEF 80.9~114.6%, S/N FHIEH 156.7
F4 REESSY (DI, BN 1/C)

T T T T T
36 39 36 38 40

3‘7
4. =

FHIERRER AR 2L SR (ug/mL)  EFRE(%) BXAEHr
SINSATHYAESVK Y =(75575.8)X + (1976.67) 0.02~50 86.2~114.1 0.9960
YASESMSGIPSR Y =(33624.7)X + (3243.93) 0.10~50 90.1~109.0 0.9981

ASQFVGSSIHWYQQR Y =(34461.2)X + (2364.31) 0.10~50 91.7~110.0 0.9982

2.4 FERBENERESSR
R MREKFEIZFmAEEE, ERINK 5 Fim. ERENKFRIEFRINEEE
SBE 3.62~6.96%, JEHESEE 86.1~114.0%:
R 5. FIEERENEMRELR (n=6)

BIORE (ug/mL) FIGMERE (ug/mL) FBEE CV% ERESEE%
0.06 0.062 6.96 86.7~114.0
4 3.75 4.52 86.1~97.5
40 42.6 3.62 100.8~107.9
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2.5 Carryover %

ERAGIRENEMN, ERRE RS SONE, HES T BAT P RERENIERER,
BIEEIE 5, ©AFmAPEERRER SINSATHYAESVK. YASESMSGIPSR BYiEiE 1575 5 HR
SR BEIRAEREIEIE, ASQFVGSSIHWYQQR FHE—ERE, KB EIEIEEmMRARIRE 0.1
ug/mlb M3 AP 5eF) & SIER 16.9%, RItDHraARTE 3 N BEIRMERMNIEREE9HE
FEROTER,

[TSINSATAYAESVK Tight 469.55>603.80(+) CE: -150
S 12 80 350.20(+)

\SESMSGIPSR Tight 350.20(+) CE: -21.0
700 13ASQFVGSSIHWYQOR _ight 598.65>631.30(+) CE: -18.0

3. &g

ACET EE LCMS-8060 RREKAZHSE, XA nSMOL fEARIAIE T AT R
R EEENEE LR, DUSIERREE SINSATHYAESVK fEAEERREL; STAYLOMNSLR #
VLIYFTSSLHSGVPSR fEANEEMER. HZERFRUEERERKRPAT A MK P EBRE
SINSATHYAESVK B9 MRM 1818 469.55>603.80 FF X THLIEER A E 2R B % IEEFRAY 13.5%,
HEEEENK, £ 0.02~50 pg/mL SEEMR SINSATHYAESVK BB RIFHNEMXFR, BXR
#0.9960, B REEFETE 86.2~114.1%. HEAEEMRA 0.02 ug/mL, 6 XEE 7347 RSD
7 6.40%, fEHEESEEN 80.9~114.6% = NRE KT T+ mpIEE ESEE N 3.62~6.96%,
SR 86.1~114.0%. & REF MO TEE RT BiFmBvA R , 45 R&KRATE 0.02~50
ug /mL ZIEEEN BB EREENR, 7758 A nSMOL sl iEi 2,
KA LCMS/MS AN E R EYERTBMAYBEREED T, BERIIERNLE, 7]
DA T 5=H & SR B EYE AR/ A5 53,
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nSMOL # AR A F 3R P FAR BRZGYIRY E S

B AXFERSZBESMREEIEN LC-30A Fl1 == MR FRIEN LCMS-8060 BX/AE, 45
& Skyline 2R, B3 7 MK FPHAR BIAMN D 7375 L5R KRB, ARE 9 0.1~20 ug/mL

(0.675nmol/L~135nmol/L) SEERMIRERZLEXRZERELF (R=0.9982), TRks m &
HESEEITE 94.2~110.0%2 8], ZKERESE (LOQ. MOQ A HOQ) BIMtMAIEZE EAHLEIE
BEDHN/ 1.2~5.9%7F 5.7~8.3%, EHESCE 88.5~114.2%, L ERR. FHMEFM
RHES, AIERMNAKRBIIGARET AN %,

S nSMOL  FAASH SAFZMET (TDM)  Skyline

EREXTE (RA) BHBEREIIEZNXT K, LS. WM. ZBERXTAMX
TINRERNFEIRARR, BTESRBRMEER. & RA RFENEIHNESIER, FXAE
FEIE IR HTATESBIF, WEIRSEETF (TNF) HPHIFIE S0 NIaRN A,
N RA BERBITHERT B,

FLAAREST (Adalimumab) , BB ESRE (Humira) , HZ&E Cambridge Antibody
Technology 5EEMIENBIEXSAGIN—Ft TNF FRMEELMMASL, 2003 F 1 BEXRE
EEL™, FEEAREEE. REMERZHRELT, BFATFEEE RA, 201052 A
26 HREHERRARKREEIER (CFDA) #UE L, 5k, MAKRBENERE2IKEAY)
HERE, NARA 18z —

PFEESEETRESRIRE, BTAaYEl (TDM) ERE2EIET TIFENXE, TDM
RENIRREERHEEERNER, NMKRITEELAHFENMENL, BRELVITIH, BRI
BLAERIRN, RERERTER. RKRARERA, RRAYMHNODLRESEERTH
R FEXRZEEREEEXK, XEREHAYH TOM AR —NMINEE. FEit, FiM
KAPRERBHINTG %, BTABREMARETUSTHNEE, BEEEIMAKRE X,

ASE A BEBEMURAEEIEN LC-30A M1 =FIURITFEIEN LCMS-8060 XA, FH45
& Skyline ], B 7MKAFIARBHAMNDITTE, HiEE EMA (Guideline on
bioanalytical method validation) SER /A /A2, L5RREA, ZAERR. FHREF. R
$ES, ERTRARERAYINE R EE.

1. EIRERS
1.1 {28

ARLLOER B EBEBURAEIBN LC-30A 5 =FMRAIZN LCMS-8060 BXFH &R 4t.
BREEE R LC-30AD X2 (5% 3R) , DGU-20A5R (FE4 AR SAHN) , SIL-30ACMP (B mhitiEes)
CTO-20AC (1H:2%5) , CBM-20A & 4ciTHgs, LCMS-8060 =EPURFFRIEIX, LabSolutions
Ver. 5.89 BI& T Euh, Skyline Ver.3.7.0.10940 Ff4,
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1.2 DEH

RAEEEEG
B & . ACQUITY UPLC Peptide BEH C18 Column (2.1 mm X 150 mm, 1.7 um)
moonh M AB01%RERAORR; BE-0.1%FRIEAR
m ® 040 mL/min
=+ |’ o 40°C
HO#F 2 @ 15pL

Bo#tFdaEE | 4°C
KB oA N L BERR, BARYIEIREN 5%, HEERIEK Lo
x 1. BESBRNERER

Time(min) Module Command Value

0.50 Pumps Pump B Conc. 5
6.50 Pumps Pump B Conc. 65
6.60 Pumps Pump B Conc. 95
8.00 Pumps Pump B Conc. 95
8.10 Pumps Pump B Conc. 5
10.00 Controller Stop

GRS

B F R :ESI(H ¥ O&R E : 300C

B OBE : 10kv DL A& E : 150°C

EHME : 3.0L/min MAREE  : 400°C

MBS ME  © 5.0L/min AKX 0 ZREEUMRM)

FIESMZE : 15.0L/min MRM &% : J&?2

I & By B : 34ms
7= 2. MRM 2%
BRER ISR BREXER  BIRBEF  ~¥WETF  QlPreBias(V) CE(V)  Q3PreBias (V)

500.35* -26.0 -22.0 -22.0

APYTFGQGTK  E=RKEE 535.60 305.35 -26.0 -31.0 -19.0
490.55 -26.0 -25.0 -20.0

292.30* -38.0 -20.0 -20.0

P14R AR 512.10 389.30 -38.0 -16.0 -28.0
660.40 -38.0 -17.0 -24.0

RNEEHTX
1.3 &

FRAESRECH: BPAKRBHESHR (5mg/mL) B TrissHCl &H&k (pH7.0) B
HEA 2.0ug/mLs 4.0 ug/mL. 10 ug/mL. 20 ug/mL. 40 ug/mL. 100 pg/mL. 200 pug/mL
#0400 pug/mL BIFRAETER, P14R i@ Tris-HCl &R (pH 7.0) BEHIBRE S 10 fmol/ul
BIARIT TE&RE . 190 uL FrEFm¥RA 5000 10 L FAKRBIARETIER, BHISEE
RS R, KEMRXRA 0.1ug/mL. 0.2ug/mL. 0.5ug/mL. 1.0 ug/mL. 2.0 ug/mL.
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5.0 ug/mlL. 10 pg/mL # 20 pg/mLo
FEmETANE L B 20 ul 32, #%ER nSMOL 1| &L BT RaibIE, R1E
NEsER S BERE LV D1,

2. R
2.1 FLRAKRBIRIFERKER R TR R R B R S (1L
FA Skyline ZAFUNMFELHAKR R HUFIERKE, BMUNEFNIIXREZESANE
LabSolutions A7 5E2R) LC-MS/MS 7%, FIBIZAED MR NFLAKBESE =Y,
RIERDHERS N Skyline B, ﬂﬂllﬁfﬂiﬁtljﬂi(ﬁ&, LERWE 1 o

h Skyline - T RIFR.sky
MHHF  REE WAV EElS) IEM  #EEH)
DS ke | ¥ Ga@|9-™-
Bix Bx | 11 =%
2% Adalimumeb K —
£ @@ K CLERVSAITWNSGHIDYADSVEGR. F [43, 66] 3T T3 faiAAREH_005.)cd
= @ i 88B. 6196=++
b s [113] - 1406, 4421%[3] 10 5 .
i@ U S [r13] - 1040.0916+[1] =
AT [ri6] - 904.4343--[2] 9 I
2 .
% .mahmumab_r.
-9 % ELLIVAASTLASGVPSR.F (45, &0l 8 4 |
| - _f 8389745+ 73 e
b LA [r12] - 1174, 2914#[2] < I
i@ LS [r10] - 1032, 1347+[3] & 6 ]
i - 359.4028-[1] s 1
=y = 5 3 I
H - 802.6640+[2] |
- s515.5862#[3] % 4 4
i - 353.4028+[1]
@@ R APYIFGRCTE V [33. 102] [ | 3 4
= a‘,L 533, 3946+
I e LG [r3] - 430, 5334+[2) | 2 4
L@ ¢ [x3] - 305.3518-[3]
@ AP [r3] - 500.0555++[1] 1
0 3 N PR A . e
0 10 20 30 40 50 60
H FREGIE]
Q) I |
EESTEE 2/2 prot 2/3 pep 2/4 prec 4/12tran .:}

1. THIELER BN Skyline XM SRR H BRERHBIA
B Skyline RFHFMSHSHIGE RN “MEE” - “WIEESEMNNK , SHMRME
FXIFR, BFMANKANREDBEYG, BSR4 LR MRM IBE#1ThE
EREE M1k, B LabSolutions BIDITERSN Skyline 2R, ITREIEREEM LS RFH1TH
N, REBREEMAITIZEEE 1R, FEREE FAMERAEN MRM BEERT W ES R
(B2), RERIERRDTNFHESHEEREMERESEN MRM BFX71%R (R 3).
Lshive B o M T - -

THHF)  GENE  WEN BRSNS TET )

T ] 11 - || %
— #05 — #84 — #82 e —a 3B
— - - o 3 it B
a7 — 557 g~ e — — - 5000555
— =W a5 : — 1 —
. 5 = — 3 —
5
a0
5
]
20
3 3
z
2351 E
2 &
=
-3
o 10
1
o lens " bt n
100 105 no 1s 120 125 130 cem BRI 002 wEm
T B () WM
R 272 prot 3f3 pep 4/ prec 12/12 tran

2. Skyline A T BREB M EREER
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7 3. MRM Z#& (Skyline it EREREEMERTIF)

NS Frin s AIARSF YBT CE (V)
500.06 [y9]?* 22,0
535.60
APYTFGQGTK 305.35 [y3]* 31.0
[M+2H]2
490.55 [y5]* 25.0
359.40 [y3]* -18.0
559.65
602.65 [y6]* 21.0
[M+3H]3*
515.60 [y5]* 20.0
LLIYAASTLQSGVPSR
359.40 [y3]* 22,0
838.95
1174.30 [y12)* 35.0
[M+2H]2*
1032.15 [y10]* 34.0
1040.10 [y19] 27.0
888.60
GLEWVSAITWNSGHIDYADSVEGR 3 904.45 [y16]2* 26.0
+ +
1460.45 [y13]* 37.0

2.2 FAMmMKRMKXERMIFPFEREHRE MRM BiEGiEE

DAL QMK S MFALNAFHE D MRM EESIEE, ZIETH MK PERK
E& LLIYAASTLQSGVPSR #1 GLEWVSAITWNSGHIDYADSVEGR iBiE¥AE & Tt (W& 3 Ft
), FILRLEE APYTFGQGTK fEAPTAR SR IBIE B ER .

(x10,000) (x1,000,000)
1.00°14:APYTFGQGTK Tight 535.60>500.05(+) CE: -220 3.0-:APYTFGQGTK [ight 535.60>500.05(+) CE: -22.0
JAPYTFGQGTK light 535.60>305.35(+) CE: -31.0 JAPYTFGQGTK Jight 535.60>305.35(+) CE: -31.0
’ 257
1 § ] § _
ors]  EHIMI 1 mm¥EMFR
] 2.0
050 15
1.0
025-] ]
] 059
] 007
o_ootﬂ"“’(‘h""‘”‘“_”‘*w‘%ﬂmfﬁw'ﬁ”‘““ -
00 25 50 75 min 00 25 50 75 min
(x10,000) (x1,000,000)
1-50" 2 GLEWVSAITWNSGHID YADSVEGR _light 888,605 1040.10(+) CE: -27.0 “ZGLEWVSAITWNSGHIDYADSVEGR _light 888.60>1040.10(+) CE: -27.0
D GLEWVSAITWNSGHIDYADSVEGR light 838.60>904.45(+) CE: -26.0 1 25 PCLEWVSATWNSGHIDYADSVEGR Jight 888.60>904.45(+) CE: -26.0
1.25- ]
] =a ) | ) —
Y ol MR
1.004 A
0754 075
0.505 0,50{
025 0.254 L\
0_00{@_@.__,..&1 Warnh " 000 ]

————— ] e
00 25 50 75 min 00 25 50 75 min
x10,000 (x1,000,000)

“BLLIYAASTLQSGVPSR_Iight 550.65>359.40(+) CE: -18.0 BLLIVAASTLQSGVPSR light 55065>350.40(+) CE: -180
BLLIYAASTLQSGVPSR light 550.65>602.65(+) CE- -21.0 TBLLIYAASTLQSGVPSR light 55.65>602.65(+) CE: -21.0
40 ]
. 20 \ -
el =Rik 4 1 MmEMAR
307 15
207 1.0
10 05]
00 BN 00} |

———— ] O

00 25 50 75 min 00 25 50 75 min
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(x10,000) (x1,000,000)

"ALLIVAASTLQSGVPSR Iight 838.95>350.40(+) CE: -220 T LLIVAASTLQSGVPSR light 838.95>350.40(+) CE.-20
JALLIYAASTLQSGVPSR Jight 836.95>1174.30(+) CE: -35.0 6,041 LIYAASTLQSGVPSR light 838.95>1174.30(+) CE: -35.0
754 o \ ] § _

| TEMIE 504 I INAR

] 407
5.0 |

1 307
25 204
] L 1.0
00 JJ N 007 .
— —————————————

00 25 50 75 min 00 25 50 75 min

3 SAMESMERFEDS (10 ug/mL) hE MRM B 6 %E
2.3 &i4EE
HER 0.1ug/mLy 0.2ug/mL. 0.5ug/mL. 1.0ug/mL. 2.0 ug/mlL. 5.0 ug/mL. 10
ug/mL 0 20 pg/mlL BRERLAR, 2R 1.3 PRSI ESARTAIEER 1.2 1Y
DERHEFHITNE, LURENESAR, IRERLE NS, RIRESIERERL (B 4). 7
0.1~20 ug/mL (0.675nmol/L~135nmol/L) RESCEINLE R, LMATE. LIESEEM
MEXRFREIER 3,

Area Ratio

1.00

0.75

0.50

0.254

leiszss

B R e e o o
B 4. Bofis
& 4. BOEEEBH

=L RFIERRER RUERRL SMERE (ug/mL)  ERE (%)  EXRIr
PIAAREH  APYTFGQGTK  Y=(0.0543291)X + (2.64118e-005) 0.1-20 94.2-110.0  0.9982

2.4 RS

DHEREAMFER. MFRELNAARA 0.1 ug/mL MAREFIMNATFam, EREHA,
MIRE XS FRER BT E ARV T, FIEPAR P14R 7R AT RLEAREHAIG
W (LE 5).

500,000 50(4.000)
0 1:APYTFGQGTK light 535,60>500.05(+) CE: 220 0 BP14R 512.10>292.30(+) CE: 200
JEAPYTFGQGTK light 535.60>305.35(+) CE: -31.0 {3:P14R 512.10~38930(+) CE: -160
40 o N 40 . N
1 FTHMmY 1 THME
] . N ]
e ARSI 307 P14R
20 204
1.0
00— S
00 25
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x1,000)

(1,
507 H:APYTFGQGTK light 535,60500.05(+) CE: -22.0
1 APYTFGQGTK light 535.60>305.35(+) CE: -31.0

40

3.0

MR EFINAAR

x100,000)
“BP14R 512.10>292.30(+) CE. -20.0
13:P14R 512.10>389.30(+)|CE: -16.0

w
o

FEAREH | 2o

155 = P14R

MREFR AR
P14R

e e e
0.0 25

(x1,000)
J1:APYTFGQGTK light 535.60>500.05(+) CE: -22.0
5.0-1:APYTFGQGTK light 534.60>305.35(+) CE: -31.0

50

75

T
min

(x100,000)
"BP14R 512.105292.30(+) CE: -200
13:P14R 512.10>389.30(+)|CE: -16.0

o] maARs | -
] - FAARSEH o L:PMR
1.0 ]
0.0f L{ME‘ Al Lt 00.]
o0 25 " sl T s T W 00 25 " Ts0 T 45 min

2.5 {REEERE
FR MR EFECHEE T IR,

(0.2 ug/mL). MOQ (2.0 ug/mL) F1 HOQ (16 pg/mL) 3

5. FRMEINIIELER

. . S MRENFER, BLLOQ (0.1ug/mL). LOQ

ER=RWEFmDHINE 6 %,

EEAA. HENBEBRENERE, SRR S Fim. MARRRHANREREE D!
INTF 8.3%7F0 9.5%, LLOQ HLAFNRLIEDVEMEEL20% A, HERERFHTIF mitt ANt
BI/ERRE 7779 88.5-110.0%. 88.5-114.2%, LERIIHE A FWIEIT A,

& 5. HAHLEIEEEMERELER

e BICRE #A (n=6) #tigl (n=18)

(ug/mL)  FHYSTNEug/mL)  CV (%) EHE%) FIHYME@ug/mL)  CV (%) HEFEE(%)
LLOQ 0.1 0.106 83  91.6-1169 0.101 95  82.8-1169
LOQ 0.2 0.202 59  91.6-110.0 0.204 57  91.6-112.5
MOQ 2.0 1.88 18 925971 2.03 72 9251142
HOQ 16 14.4 12 885912 15.7 83  885-110.3
2.6 ZEER

EekEER Q0ug/mL) EHEDITTAA
quﬁ/ﬁ; A:I%;ZD.6FF|—T0 éi%%%laﬂ: WIZQ}_\_T$D

M, EREEANBINERR P14R #95%
HEEDTE, BRI TR ERE

MR,
50(L000) 5.0(x1,000)
0711 APY TFGQGTK light 535.60>500.05(+) CE: -22.0 0" 3P14R 512.10>292.30(+) CE: -20.0
J:APYTFGQGTK Jight 535.60>306.35(+) CE: -31.0 J3P14R 512/10>389.30(+) CE: -16.0
40 R N 40
] [Sp%w N=2E7) ] P14R
30 3.0
20 20
1.0 1.0
0.0 —Lpnanis AWEY Yl Wi (4o i
0.0 25 50 75 min

El 6. AHEER

88




2.7 BRI
231EZ LOQ. MOQ 1 HOQ tamAVEmRAN, FHdid D T¥svE B F B LARAREY
ERATF (MF), ITEEFIZENRTI—UHERRET (IS-normalised MF), AR5k 6 Fi
To ARFR, MARENSREFRAERGERREFTHCV (%) /NF 15%, BRRE—
WEBREFH CV (%) NF 15%.
% 6. ERBNER

5 LOQ MOQ HOQ
MF  IS-normalised MF  MF  IS-normalised MF ~ MF  IS-normalised MF

1 0.934 1.25 0.877 1.20 0.874 1.16

2 0.916 121 0.905 1.17 0.830 1.12

3 0.838 1.15 0.932 1.25 0.819 1.13

4 0.939 131 0.872 1.22 0.874 1.17

5 0.881 1.20 0.875 121 0.829 1.13

6 0.863 124 0.877 121 0.808 1.06
¥E  0.895 123 0.890 121 0.839 1.13
CV(%) 42 39 2.5 1.8 3.1 3.2

2.8 HETEY
FCHIRE 100 pg/mL MG, 2R BMEERFER 10 &, 20 &5, PIfEFERE
LIRS, HEDT. HFmllEERFUFRER T, TERIIRENESRIGELILR. &
WK 7 PR, FNREMGEEH TR, EERENEREYEL1% AN, RAFERES 10
&8 20 EmEE, MESERINAR 5.
x 7. BREAISMIIE

= 10 f##%% (ug/mL) 20 f&#%% (ug/mL)
1 92.3 934
2 97.3 99.5
3 98.6 99.5
4 100.7 97.3
5 102.1 98.4
6 99.6 97.5
BE 98.5 97.6
HEHE (%) 92.3-102.1 93.4-99.5
CV (%) 32 2.1

29 BEMER
DHERER. 4°CH-20°CHRMAT, FRREFRIET 72 h REN, ERMERSFI
To MNERLEE, EWETBETTE 86.5~110.7 28], FEWIEENK,
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* 8. HFmiREMER

R =R 4°C -20°C
LOQ MOQ HOQ LOQ MOQ HOQ LOQ MOQ HOQ
1 0.207 1.90 145 0.183 1.78 152 0.221 1.86 15.6
2 0.201 1.94 143 0.214 1.84 14.4 0.212 1.92 15.2
3 0.183 1.90 142 0.208 1.84 145 0.214 1.92 14.9
4 0.208 1.85 14.6 0.185 1.79 147 0.174 1.73 153
ERE 91.6- 92.5- 88.5- 91.7- 86.9- 90.0- 86.9- 86.5- 93.4-
(%) 101.4 97.1 90.9 106.8 92.0 94.8 110.7 96.0 97.4

3. &g

A S RBEMURAAEIZN LC-30A MI=EMERFABRIEN LCMS-8060 BXA, &5
Skyline 24, B3 7 IR PRAKRBEHAYMN DA E, HiEE EMA (Guideline on
bioanalytical method validation (2012)) 5EAEEIE, KRAERER, RE 0.1~20
ug/mL (0.675nmol/L~135nmol/L) SEEIRBIRELAEX AR (R=0.9982), frks
SEVERESBEIT 94.2~110.0% 28, FREMFM (LOQ. MOQ #1 HOQ) BI#tAIEZERM
HLBIRBEE D59 1.2~5.9%7F] 5.7~8.3%, HHESEEN 88.5~114.2%; T2 ME (LLOQ)
B RREE EAHEEERE DA 8.3%F 9.5%, HEFESEE 82.8~116.9%. LtbFH AR
R ABRUBTITIBES, PIEERISHEFERIEILE, I1EARLAKREST TOM BN
7%
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nSMOL & AAFMERZHE RN EES

B A EARRBESIRBEEIZN LC-30A M= EMMARTFIL(Y LCMS-8060 BXFA, 2
M T MEPHZBRBRAYNEED . EHERE nSMOL 2R E, @i
Skyline JF4EEBNTER MRM BFBENTUNF A ALK, BAEBEIRIEEIE=ENRITER
EEXAY LCMS-8060 7E 12 min RSEMEEN T, RWERKA: sHIMEER TSR
K EERENBRY, BRIMYATILAYSN; A Ek2mESETE 0.05~50
ug/mL JRESCEIANRERLEX RERI (R=0.9988), WEML%S RBVERRECEE
86.3~110.2% 2z 8); KEAE="MVKENRZEHFRE (LQC. MQC # HQC) EMESTCE A
86.8~96.8%, RITIFANEEEMENIMERETE 2.95~5.75%2 18], BkEEROEEZEE
2L TR B IR,

XiBiF: LCMS-8060 nSMOL TAZEREHT Skyline EE9HT

FLBRE R B MO L RRAVEEMEL —, REIBRENSGS BT K TENRES, 2R
SER(NAMUELZ MBS 2 e ARREKEFRE-2 (HER2) FRIEFLBEL 25,
BREERY 25%, ZEIBEREME. FEMEE. 1 HER2 AL EELE T ZLAR
BHME, MNeiEHKEi. AMEEH T-DMLE, BXF HER-2 FHI4MHESE, #H—P1R
SRR BBV EFREAZ RARE IGRY )L,

HZIREH (Pertuzumab) BE—MKIRIE “HER ZERALHIFIF" B—FANRMS
f& 1gG1 #iif. 2012 & 6 FK FDA HUEEX S HIZ KRB ZAMEFER T ARES I HER2
AT RRBIEALRE. MZRBETENABRENERSTTAY, MUTRES, Bt
BRGEKEBENEF, 2018 F 1 A, MIZHRBHFVEFEN LHAFIFRE CDE RIANT
12, HEHBSRIRS CFDA LIRS,

NSMOL $ARZE &2 LK —F 2BV IER K, BEXITUAZELY) Fab KIS TIERE
MEESHE, SEMENRVRHERREL, MELEEARRVIIAESRETT R, nSMOL IARARKEER T BsfE/S
FmREZE, 4858 7 el ER 8], NSRIMBRAYNSREROTRME T — 2B TI8IE
RIBFEG, ASCET 52 LCMS-8060 —EMFMTRMEKAB RS, o nSMOL a4k
Hf5, 455 Skyline BIFUNAILIT, B3 712898 LC-MS/MS WEED A, N
BEDFRDITIRHE T —IRE, REBINTE.

1. LIEERS
1.1 %38

AL FER DEBSIRBEIEN LC-30A 5 =B MR FIZN LCMS-8060 BxA &%,
BAEE Y LC-30AD X2 (51i&3R) » DGU-20Asg (TEZLRATSAL) , SIL-30ACMP (B oh#ti¥es),
CTO-20AC (1£:8%8) , CBM-20A R&ZixH22, LCMS-8060 =EPUMRAITHRIE(Y, LabSolutions
Ver.5.91 BIE T Euh, SkylineVer.3.7.0.11317 Zf4,
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1.2 3rEH

RAEGIERMG
3 & InertSustain BIOC18 (2.1 mm X 100 mm, 1.9 um)
\;ﬁ &) *E A *E—O.OI%EE@%}(@AQ B *E 0. Ol%Eﬁ@xZHﬁé/ﬁi
m ¥ 0.30 mL/min
= B 50C
HOOF 2 @ lul
Bah#tFEsRE  © 4C
B oA X BESEE, BAERIERIKRE S 10%, BYEERILEK Lo
® 1. BERRNERER
Time(min) Module Command Value
0.50 Pumps Pump B Conc. 10
7.50 Pumps Pump B Conc. 40
7.60 Pumps Pump B Conc. 90
9.50 Pumps Pump B Conc. 90
9.51 Pumps Pump B Conc. 10
12.00 Controller Stop
g
B F R :ESI(+) B2 ORE :300C
B OBKE :25kv DL & E :25°%
EHRMZE  3.0L/min MALREE 1 400°C
FESm=E : 50L/min 3R ZRMENMRM)
MPASMZE : 15.0L/min MRM Z# @ Q&R2
o ¥ B e o 30ms
& 2. MRM %%
NS Ep i MRM 3&i&[m/z] QlPreBias(V) CE(V) Q3PreBias(V) RKE&fEFA
390.30([M+2H]*)—616.35[y6] -30.0 -18.0 -20.0
YTGVPSR 390.30([M+2H]*)—515.10[y5] -30.0 -16.0 -34.0 TEMERKES
390.30([M+2H]>)—359.40[y3] -30.0 -17.0 -14.0
419.25(IM+2H]*)—690.30[y6'] -15.0 -17.0 -26.0
FTLSVDR 419.25(M+2H)*)—589.25[y5'T* -15.0 -16.0 -24.0 EEKE
419.25(IM+2H]*)—476.25[y4"] -15.0 -17.0 -14.0
543.30([M+2H]>)—>859.25[y7] -20.0 -19.0 -38.0
LLIYSASYR 543.30([M+2H]>)—>746.25[y6'] -20.0 -19.0 -30.0 TEMERKES
543.30([M+2H]*)—583.30[y5] -20.0 -20.0 -22.0
726.10([M+3H]*)—>894.25[y8"] -24.0 -26.0 -22.0
726.10(IM+3H]*)—>796.40[y15*] -24.0 -18.0 -24.0
GLEWVADVNPNSGGSIYNQ TEMERRES
726.10([M+3H]*)—596.90[y11%>] -24.0 -20.0 -24.0
726.10([M+3H]*)—870.25[b8"] -28.0 -16.0 -28.0
512.10([M+3H]*)—292.30[b3"] -38.0 -20.0 -20.0
P14R 512.10([M+3H]*)—389.30[b4] -38.0 -16.0 -28.0 AFR
512.10([M+3H]*)—660.40[b6] -38.0 -17.0 -24.0
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1.3 HFmbl&E

BEREAR: BMEEHEeitnER (5 mg/mL) BAMBERBERES 500 ug/mL 89
FEMBAR. N ERAREE, BT BINEERZEFEREBRES 0.05ug/mL. 0.1 ug/mL.
0.2 ug/mL 1 pg/mL.2 ug/mL 10 ug/mL F1 50 ug/mL B4R E&ET/ER, P14R 1&1d Enhanced
Solution C BEEHIAURE A 10 fmol/ulL YRR TIER S B

BRI B 500 pg/mL AnEmAREE, ATBMBEERMEERN 0.150 1.
400 ug/mL BYAR, 3Z8R nSMOL I @3 THF mal 0 I8, SRS ES AR S B LMD 1.

BERETAIER A BY 10 UL 032, #2IR nSMOL RFAISIRIES BT REILIE, K18
HEsE RS BERE L2,

2. LRitie
2.1 MHEZERBHRIFIERKER AT

RtEZEREBHRY FASTA XS Skyline 2, BEXRREMNBFUFGNIZESEH
MHEZ IR BMFUNALE B F X455, FE/E7E LabSolutions 2R FRHG AR E& 71769 LC-MS/MS
%, BBREF T LN D MERERS MItER, IRIEVHERE—F N 5517
MUERAFIONMTRIERFRIAER, REDTERIE 1

(x1,000,000)

150
2
1.25—?
100 -
1 2/ 4
0.755
050
1 [ 1 3
0.25E . 3 4 , R A
000 A N Al ey
o0 25  s0 45 w0 mn
1. WERER PUEE
2.2 FrEEME MRM &3
(4,000)
50 24102 SB0%)
407
30
2.0%
104
007
‘ ‘do sk 4o as T s sk e0 | es

B 2. FERRRIERRIRD MRM BIZE(0.05 ug/ml)
23 EEMER

78R 1.3 PRI IE S AH ST R IMEF SIS Elml,ammffﬂiuu, B 1.2 %
BT O, ARRA, MEERTEAMBEETHEBKIE, MEER R RARIIXS
MRZ RPN T, SIEEW FFR:
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(x1,000)

12:419.25>589.25(+)
5.0 =
] /RS 29=2E7)
25
0.0}
—
25 50 75 10.0
(x10,000)
5.oi5:512-1°>292'3°(+)
] P14R R
25
ol A
—_— Y
25 5.0 75 10.0
3. TRIEREREIEE
(x1,000)
5.0-12:419.25>589.25(+)
1 TAZERETT
2.5*7
00; T T T T I T T T T I T T T T J‘ T T T T I T
25 5.0 75 10.0
(x10,000)
5.oi5:512-1°>292'3°(+)
] P14R ATR
25
0.0 N —
——— T " T W e %
25 5.0 75 10.0
4. TRIMEERMAGEIEE
(x1,000)
12:419.25>589.25(+)
5.0 _ N
1 TAZERET
25
00; T T T T I T T T \V I T T T T I T T T T I T T A T
25 50 75 10.0
(x10,000)
5.0-15:512.10>292.30(+)
25 P14R AR
00 : T A\ T T I T \777\ T I T T T T I T T T T I T
25 5.0 75 10.0

B 5. e (0.1ug/mL) MMEERMAREIEE
2.4 ZEER
AREZ 0.05ug/mL. 0.1 ug/mL. 0.2 ug/mL. 1ug/mL. 2 ug/mL. 10 ug/mL. 50 pg/mL
RERRZA R, R 1.3 PRVFEmAT IR A TAMNEEIZ 1.2 PO EGHITIE, XU
MATEBIERERZE (B 6) . EERKERTE 0.05~50 ug/mL RESCEIRNLME BT, &M H1E.
LMEEERMEXREILER 3.
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[

00 50 100 150 200 250 360 3%0 ‘”‘4650: ‘4;0‘ — :i;ﬁ&ft
6. RUEHZ
= 3. RUEHZSIN

2R FHERRER R HIZ SMEE (ug/mbL)  EBRE (%) R dy
TAZEREIT  FTLSVDR Y =(0.379263)X +(5.93914e-004) 0.05-50 86.3-110.2 0.9988

2.5 REENERE
BIEERFIER. . & =REMBIEHEMS, LQC(0.15ug/mL) . MQC (3.0 pg/mL)
M HQC (40 pg/mL), FATUE 6 X, ELIFBENEWME, SRIK 4 Fir, FE=
MARMRENRIZE@TT 6 WNE, EERENELRE RSD 2514 5.75%. 2.95%7(
3.06%, SERHIERVERE D 86.8%~96.8%, 1nbBRZA EZBEERENERE RIT.
R4 RBEEMEBELER (n=6)

PERE R BISRE (ug/ml) RSD (%) SOMRE (ug/mL) R (%)
LQC 0.15 5.75 0.130 86.8
MQC 3.0 2.95 2.66 88.5
HQC 40 3.06 38.7 96.8

2.6 BREER

EERERER (50 ug/mL) E#HEFESHTZEEERFM, TRMZEKPNZAEER,
ZRNE TP, SREH, saREFREFEDTE, B THERE,

(x1,000)
12:419.25>589.25(+)

5.0

254

0.0

— T
3.0 35 40 45 50 55 6.0 6.5

7. REER
3. &g
RER BRBEHIRABIEN LC-30A M=FEMIRITFIEN LCMS-8060 EXF, &5
nSMOL ARz Skyline 3xft, BT METMHZIRBMBDTTE, KRRERER: EX

DRSS, THMBERTILESMEZHRFIEEERE DB RY, BN T NYIRY
M s A Z IR E ERREETERE Y 0.05~50 pg/mL G A RO E FI LB X R 8 R EF (R=0.9988),

95



A

LB REVERESEER 86.3~1102%28); P S=TRENRIZFRERBETEN
86.8~96.8%, FFEE RSD 7E 2.95~5.75% 2 [8); E/RERF MmO EHZIKEERRTHEX
Ho WA ZEEERMR. REES. REMFNAIECEENS R, PIAZAYIRYIGRII
AFREEDTRERFINEENESE,
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3.3 ZESRHY

£ 21 R EYERZ T, BEERRGT AR EETIRRARE, ZEREAYIFN—
KWEBETTFE, ERTRANNYMANERTS M. ZERELY), XIMZEREAY), £
DEEBERIZEZER RNA) SERREZEZER (DNA) BWEHAERFEENAR, ©
e ER/FR TR A R EEERER, MMERERATT AR BE1T W XL LES,
WETHURSE. B, TIRIBSFIE. RBIERENINETEE, NEMERRE
TTIRMT 2MPVRRTS =,

SR, ERRAYIVEN AT A E IR EE S BB, S50 )\DFAYMRDFNn
RRAYRR, BRI DT FEREZBRAYIB R T R MBI XERE BED D
FrieRo ERZLMKAR, BHEREKARA (LCMS/MS) RESRHBE. BOWERLEKX
WEEDTEES], BN T REREANEADTHIEZRFE. A, LC-MS/MS TERIIZELRSE
AYEY, BEINE —ESERERAMER. fIM, RERIRAYERIERNTIETE R A LW
X, RBESTRE; B, EYMERTBIE SR PIREZER KAV ETIN, &
MEDATBY R thoh, BT ZERRAYEEMFRPRIREE BRI, RN ERN R
ERETRESEX; R, FAEMN. BN UNFUENEN T BIEREBERE LC-MS/MS
HERBREAMIERN DT R E e ARBIME <o

BREARERANMAE, RABARSGUE SRR EN, EZREAYIE
RO FRRILE TIRSEIAE . T NN RRE EDT 77 A EZBREAYEARNEY AT RISTE
BUPRAY, SRAFUTRERMEIH, BT —RVINRES, F1W0, @I BEDEFRME, W0
ERAEREIER. FEARARMN pH BF, RSREREAYERIETRTENE; KA
TVENNZAS, WERBRNGETRIEATN; [N, SEHSOARIEMNEEEE, NREE T
BBV, LASUEONZHE, REETRENE, BRRMAMEERNBIEMER, thih, @d
SINEMBIERAERA, TTRABRZBRRAYZBRMNFIHRITERE. IEERE. R
EXft. BEIWRE, REBRSLMESRER, #—TRS T RSN EENOERY,
NIZERR LAY EN DT IR At T B I0R] SRR A ST

AERERNABSRFEE S EVBIE AN ZEREAYERN D LI 73 7ERIE
NERDTHINAZEN, EENDTARRHRE@mNSENESE, HIIEREAYIENDNT
RANTHL B
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b )
EVEttESRRESIRN

TEEM D FH UHPLC 2R, WNRIFARD TN EIDERE EBERNWRER, 2
— NIRRT B/ MR BB A USRI R ENBE NS, BERNBEESNMEM,
FERFRMEEE B RENRE pH EEH S, NSRBREEABRIFBEENNE
TREYERE,

Nexera XS inert #¥EHERF R UHPLC REMNSEHE S 2B RRETSE
“#a, WREEDIEERENKMIER, BEEBaMEMYE, MNMAEMD FHDER
HTIEENRAR TS 2,

1 ZHFLEENEMIRYE UHPLC 245

ZARKAIFMNEEILRORMBEN (PEEK) &, WRT RAMESE 105 MPa,
XEREDTEEEPNER/ N KD BIE, KNB0BE, NexeraXSinert £¥)15
MRS UHPLC RS EME M S T2 B mRRTES S, BRREHIZEX
ERRER, BEESMEIRE, IFHFSMMEYBALYIRIEIM Do

EFRLTREANERSREERNTTEENSERT
BE. GREATAFMARAANS. ENARCA.

[SCL-4VCBM-40 F &% 12 8] ]
TEWAN T RRES, SAANNTEAS, X
REARVEFRERSRNES, URY. HE0
P= il L2

[SPD-40/40V/MA0E: T H]
- () A henera XS inert it AAS, ATANE
. SR ARTERMSARRERRN.

[LC-40D XSif Bh 4040 IE 07T )
FREESETERRGT, SRENRA, SN
e, ZERADSUIRIATE (T8

=~ [SIL-40C XSifZhif 48 8]
- ANEANAES FEMREENEESSN
TERME. TROMTENN LS THEN.

[FCV-0206i/FCV-0607i UHPLCEI##]
HaSHE wEmR M
@it (#Re9)

2 FETRINBYEIY SRR S

NTENDFREED, FrlRW T RRMEEZRESHON, BTHSERENLE
YEIE, MEEFERBENRKT, NexeraXSinert £MIEM ARG oDhE D HRTUAR. %
HEHMABD T EBEMIER, BALEBATA D NIEHEEMRIERURE, BME Tk DR
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Etrmm, BAILIREA SR, ERNEELS
TEXARE UHPLC RFH Nexera XS inert 1B RA D NBEZERNRG. BT
Nexera XS inert 1514 E R, PIEMILNEIRZ KM E B ERVBZER

“10

100 ~
Negative I
m/z 803.5>95.00 — il UHPL
80
x1.7
. 60
g
£
&
£
20
L 1
75 6.00 6.25 S0

3 FTHINNNBEE
Nexera XS inert £Y)EM RS FER DEMA LA, EiRFEmMS NI EEREBE.
Mﬁ'ﬁ?ﬁ%ﬂ?ﬁuummjh_l_lﬂEﬁﬁ%ﬁ’]ﬂ&fﬁ, MR T RFNIERE, HiEfTHENDS,

FHUHPLE | TR MNexera X5 inert
"

1 ADP "
Anp ] - AMP l

4 RATINMEBR MR FE%
4.1 REM—NDRER T

AR TR RIEES RS MR, T aiEREZ R, BN RIREHIFEH
BREEYIBIFmRERDRA . XFNURE T B RBVE MR TSP B RIEY
8], MEEKMESSTHRPRSHELZSRRLHELIRE I FERERIE, Nexera XS
inert RATLFHITHIZ 7L, RIRIEESLD T IE PR IR N—r 8] S 38R,

8 -
T BRI it B0
ATP _ ATP
=l i 300 < i
" . | -
Nexera XS inert <00 [ 200 =
+
TEIEHE 100 100 <
0 0=
T T | I T
0.0 1.0 2.0 min 0.0 1.0 20 min
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Nexera XS inert
RSD% = 0.68

Area
#EUHPLC
( R4 )
RSD% = 1.2
e o 0o ® o o
g 8 0

BURHE 10K

maALl maL

R UHPLC 200
( THERHR ) ATP : ATP

RERE M 100 - . ok A

4.2 REEEnDTEE
BRI RREXKIENANRM T REE, 2 SBERERZLLME. N TFEMEET
FRZEZE, Nexera XS inert BIfERE XIS 7 EAMN S CEMNEEEE,

mal =10
‘:‘ ) 707 @ NexeraXSinert + $ERBAL
mj III \ Hesera X8 inert “3 @ HUHPLC | THIRMR ) «FHEREE
i / FRRe s i
3 1 r=0.99997
= | I' \ w3
1 EAEUHPLC ,,_:,
5 ( FERHE) 3
+ i £ =0.9960
1 FHIRRHE 3
- ; |
i | =
= T T T T T T 9 "“r'." ¥ T T 1 T
3 14 15 1. n man o "w o E 40 [
£ 4
QCHSERSTER(THRME FMUHPLC)
intra-Assay (n = 8)
arsingke Sploed Cone. {pg/m) Measiriesd Conc. (isg/mL) Precnson %ESD Accuracy %
Low E3 2.2 283 ez
Mednm 0 01 0797 105.4
High ) 455 057 w1
QCHRER AT R (Nexera XS inert)
Intra-Assay n = 8
CStmse Sphed on va/vs) Meawured Conc. {pg/mL} Precason %ESD Accuracy %
— Lo 2 LB g S ..
Medusm 20 202 0546 oL
High 45 a5.2 Q.35 004
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tesh, EMR D FRMBBA A LR EENEA, BRREETNIEIEPERANE
2. BIRE. DITENEMIZEDR. NRAEYDBENEX, FRENSREWNSEEHRTE
AR RIS, R EIRE BB (W Metal-Free R51)) . (IR IR (W0 TORAST-H Bio)
FHERERATNEEY D FEERKRIAEM, MNMEH IS EMRARGYIRIN Do
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LC-MS/MS MEMZPRYSEHEBAMBRAFTESE

i B A XCRAREBSREYMBIEREEENES ZEMRATIERKARL 7 MR PR X
BRERERASENEEDN T R, BIMKRIESER, 1 ng/mL ERIRESRIEREEN
17, £ 1~200 ng/mL RESEEINERIRZERY, LMERXREN 0.9998, /EWHEN
92.7%~104.8%, FEEE T, 2 ng/mL AEAREE 7947 6 /X, (RERSIE] RSD 79 0.15%,
SAMRRIEEFRLL RSD 9 3.18%, EEME, KFFFmIIFRSEEH, 200 100, 400 ng/mL
IIAREIER 735179 83.2%. 90.6%. 92.4%, BINES, SKIWERKEE, ZHERPES.
EEME. BkXS, IRTRXEZERARDNF (DMPK) Dif.

XKW RXEZER LC-MS/MS f@KFE4E DMPK

BEZERAMRKERSE. WEDT 30nt W—EZRAY), B ERTERERER
FEH MRNA, MBR DIEESRERNRZE, REEHRATHEN, EZERAYEES
[ X EZE L (ASO) «/NFHE RNA (SIRNA) 37y RNA (miRNA) « RNAISEC (& (RNA aptamer)
%,

TEEZERZYMM &SRR, EERF P ERERINE EDTNARNED
MEEXEEW, DTERPINXEGYREWEE B EZRFN M MERIESIER, KE
PEZYIBITRE AR =B IR Y B B

B, AIRTEYERFEZERAYDITNG EZEBEBRINE. gPCR AL ELISAL &
EEE, HPREZEBREINEFRENERTILEEN, BeIKIZA DR DM, NA
B o XK LC-MS/MS 17 7 MEFmPBZERINEED T 5.

1. SIS
1.1 {38

RELIKA SRBEMEY B REBEBIEN LC-40D XSi 5 =88R FIEMN LCMS-
8060NX BXA RSt

REEAEERN:

AT d 28 ¢ CBM-40A Bt iE2s SIL40C XSi
Bt S Ml . DGU-405 F & F . CTO-40C
W & R LC-40DXSix2 BI1% T{Euh : LabSolutionsVer.5.118
1.2 ShFH
E RS LE
& & # . Shim-pack Scepter Claris C18-300 (100 mm x 2.1 mm1.D., 1.9 um,
P/N: 227-31209-02, &2 (L&) KWLHBHERLQE)

F 48 : A4B-10mM DIPEA+25mM HFIP ACAK, BIB-AME: ZfE=1: 1 (V)
m ¥ . 0.3mL/min
= B 1 55°C
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prid =2 NE Tl

: 10 L

B A I ¢ BEEAT, BAERIGIREN 10%, BYEIRZFEILER L
& 1. RohiEBEARER
Time(min) Module Command Value
5.00 Pumps Pump B Conc. 50
5.10 Pumps Pump B Conc. 100
6.10 Pumps Pump B Conc. 100
6.10 Pumps Pump B Conc. 10
10.00 Controller Stop
S
B 7 R ES O C I D = : 300kPa
EHAEME @ +4 B O R E : 350°C
0 B E :-3kv DL & B :250°C
B E B KE @ -05kv mMIRSE E o 400°C
£ 1t K| &®S3L/min Q1/Q3 H¥EE  © Low
m #H» K =K15L/min A # & L  MRM
F & | &S 3L/min MRM =% : &2
# 2. MRM 2§
No. HIXH ES g CAS. No. B QlPreBias(V) CE  Q3PreBias (V)
_ o 144245-52-  834.00>319.05* 22.0 38.0 24.0
1 fBAKF4E  Fomivirsen
3 953.30>319.10 24.0 40.0 16.0
_ 855.70>176.60* 30.0 49.0 20.0
2 AR /
978.20>176.50 22.0 49.0 13.0

A LRTEEETF; 2. AR DNA, FE 6854.8 Da

1.3 triEamEcH!

FOEEE R ERITEALESR 1 mg, BBAKEBHERE 1 mL, EHIEEN 1000
ug/mL AnEEE Ko

EAR: BIEEMERSER, ATBERSREERRE, HAMARNSRE, BHIRE
79: 1. 20 50 100 20. 50¢ 100. 200 ng/mL BYEFRIMERRK, AIRKRERN 50 ng/ml.

1.4 At
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HEmPtE
«FBERS00 uLIMKELS mLEOER, MIAS00 uLRER, RIEEEHS.
r Sy A

SR MRORERRERE. pH=5.50ZBZACA R E IO FLEEZEEIR,
T EFpH=5.5M Z B AR A RS EIHEZEENR
+tAL: BEA500 pL pH=9.5kER B R A EIEZEER 2R, WERSTAL R,

B}

E/\
R XERRHITR, EEPENUATIER.
CER . EFmERTIMANRLR, HERBAKESEL ML,

2. ER5Wie
2.1 fInEEREIEE

BE2HNUNRESHMA, IRPEKFEEERENEE TR (LLOQ) 1ng/mL,
E0REEN 17.7, BRRAFEMNIRIEIEELE 1 .

Q 834.0000>319.0500 (-) 1.04e3 ISTD 855.7000>176.6000 (-)  3.73e4
SN=17.75

1.0e3 2

7562 30e4

502 - 20e4

252 ] 1.0e4

0.0e0 -So = 0.0e0 ‘o

30 35 40 45 25 30 35

B 1. @KFBLE (Ing/mL, ) KRR (50ng/mL, &) MRME
2.2 ZRRBEER
BARAFER—MRXNBZER, HEMPEL MRER, SAFWNEEMEHEMPIEE
REAFFFHERMMSBIRE PR, ZXOHIT T RAEREBER, niefgEfitis R 200
ng/mL foEBRRE, AMTEEBAR, WXABMRERSK, TRARTPREMERKFTE
fBARFE, WXABEERERS, WLESE, BAEWE 2 P,

Q 834.0000>319.0500 (-) 437e2 Q 834.0000>319.0500 (-) 2.05e2

6.0e2 6.0e2

40e2- 40e2-

2.0e2 ] 20e2 ]

0.0e0 0.0e0 iﬁ@j&ﬁ@” ‘A&N\Zﬁ‘%
U UL TT T T T T
30 35 40 45 30 35 40 45

B2 BHEE (£) MIBWEERE (H) SEEAR MRM E
2.3 &g
% 1.2 PR EEI T RFIERIVERR, REHN 1. 20 5. 100 20. 50, 100. 200
ng/mlLo L BRHY) 5 RARESREZ LL IS AT, IS EAR L N AAT , R AR A B IR A fR L ,
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9NE 3 Fime 7E 1~200 ng/mL SMERESEREIN, LMHERXERLDY 09998, KIERYF, fnkE
BREREREN 92.7%~104.8%, HERES.

ERL

1EksE

y = 0.8193078x + 0.02104767
R? = 0.9997265 R =0.9998632

| BERRZRAL: BUA (B4 )
A BRA (1/0)
4 TEEE A CRERES)

304

N
wn

T T T T T T T T
0.0 0.5 10 15 20 25 30 35 4.0
RELL

3. Rofeshsh
2.4 BFEEXR
R 1.2 DS, BRERN 2 ng/mL WEFRIVEARESE N 6 X, BEMIEEY
4 FiiRo @K BEIRERIE RSD 4 0.15%, IEEAREL RSD 4 3.88%, BEMLER BRI

(x1,000)

7.59

A e e e e e e e L B s s s o e LA s s s s e e S L
2.0 25 3.0 3.5 4.0 4.5 5.0 55 min

4.2 ng/mL EFTESKREEZ DT MRM B (n=6)
2.5 HmilERNIRRIESER
R 1.4 iR AN MR FmE TR, VAW, FePRREERFTE. X
A A TI0ARSE S0, J0ARE29 20 100. 400 ng/mL, INAREEIEEE 5 Pim. EEX
¥ 3K, IIAREARINR 3 P, LA ARIENEE M &,

Q 834.0000>319.0500 (-) 744e3  Q834.0000>319.0500 (-) 361e4  Q834.0000>319.0500 (-) 131e5
30e4 - !
6.0e3 e+ 1.0e5 -|
4.0e3 2.0e4 -] _
: 5.0e4 -]
2.0e3 1.0e4 E
00e0 s om0 e 0060 et —————
30 35 40 45 30 35 40 45 30 35 40 45

E 5. @It/ MRM B (MEZEEMAMKRES319: 200 100, 400 ng/mL)
® 3. MR RPRAFTLEEE NG
FESLRE n#xE (20 ng/mL) n#xE (100 ng/mL) #5r2 (400 ng/mL)
(ng/mL)  EIE(©%) RSD(%) [EIKE®%) RSD() EUEE(%) RSD(%)
mAFE N.D. 83.2 1.72 90.6 533 92.4 6.46
&E: NDRTAKRE

A=x?/E=
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3. &ig

AR BREBSMEYEERBRRS Z SR RIS NEKARYL 7T MRPEZE
BRAMWIDIT G E. W ERBESELHE, LECET, KEFmilirelEWEs,
AT EYERE AT EZERAYIREE D,
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LC-MS/MS ME M PR X SEHBRGMERBENSTE

B AXKADEBSMEMBEIDRAEEIENSE ZEURAFUBE AR T MK PR X
B ERIERIENTEEN A E. BEFIIEERKA: REERYF, 2ng/mL BERinE
ARIEMRLEA 12.825 1£ 2~500 ng/mL RESCEINELIRHAIERYF, AMEEXREN
0.9989, MEHIE 92.45%~106.72%; FBEESLILF, 10 ng/mLIiWEAREE DT 6 X,

fREBEYIB] RSD 9 0.165%, IEMEFRLL RSD /9 2.81%, EEMRYF, LPrtFmmiltRCIfstis
M, 10. 50. 400 ng/mL MOAREMEZESDF19 91%. 110.7%. 106.36%, INAREIWERIF.
“HERBES. &% EEMHNMMTERERRY, AR TEMHEADIERREEE DT,

KA EEAE  LC-MS/MS  RMYEIZERL

R X BEZHEER (Antisense oligonucleotides, ASOs) B—M AT Mz D ¥, BHEH 15

5 20 MZERR 2 tAMR. HREF EET A T &R AR HEZER F%ﬁ'hlxﬁﬁi’—ﬂ%m%@ RNA

(MRNA) FHIER, BIFEHITE BAF mRNA _ERIFESI, REDSIS RIEHIRRIFH4E & BlxX
MRNA £, MM mRNA BIHEEM EENTARERIEE, AEHI EFERNRE,
MTIHITREX ERIAST .

EFABLE (Nusinersen) B—MRXEIZER (ASO) &9¥), T hsitA T A&t
ANZEZEE (Spinal Muscular Atrophy, SMA) » 1EFEARAE FE@IT NEET4A2Y, BIEREN
BRABENRERT, UHRAYEBEZRIEATEMMGSZ . ERB NERHAIAT SMA
NEZEZYZ—

FUEZHETHEZEMR. RBES. WIEER, TEZXEREMERONFREEIERE
RBINZ R STo DK LC-MS/MS 11 T MM R B ERNEEN %, AEXD
MAREHRSE,

1. S8R5
1.1 %38

RLEKA S EBEMEN B REEIEN LC-40D XSi 5 =B MERITFLIZN LCMS-
8045RX BXA A S

BEEARECE N

ZaizHlZE ¢ CBM-40A BopdtE2s . SIL-40C XSi

Bt S Ml . DGU-405 = R & CT0-40C

B & =R LC-40DXSiX2 BiE T{Euh : LabSolutions Ver.5.118
1.2 HRFG
RIEBIEZ G
B & # : Shim-pack Scepter Claris C4-300 (50 mm x 2.1 mm I.D., 1.9 pm,

P/N: 227-31208-01, &3 (Li8) SEWMBMERAT)
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B A8

N

: AFE-10mM DIPEA+25mM HFIP K37, BHE-A#E: Z8=1: 1 (V)

m ¥ . 0.3mL/min
= m o 55°C
BAEAIR D10l
KRR L BRERR, BAERISIRER 10%, BHEEREIEK Lo
& 1. RohiEBEARER
Time(min) Module Command Value
1.00 Pumps Pump B Conc. 10
5.00 Pumps Pump B Conc. 50
6.00 Pumps Pump B Conc. 100
8.00 Pumps Pump B Conc. 100
8.10 Pumps Pump B Conc. 10
10.00 Controller Stop
B4
B F R :ES () C I D S :230kPa
B U & +4mm B ORE :300°C
0B E : -3kv DL 8 B :250°C
REBE :-1kv MHASRE  : 500°C
£ % =" @ &S4L/min AR A MRM
m #H K =K20L/min MRM &% © &2
+ & =< &S 3L/min
7 2. MRM &#1
No. HIXH& By CAS. No. B QlPreBias(V) CE QlPreBias (V)
1 EFEER4E Nusinersen  1258984-36-9 RQH 240 140 0
1017.00>393.00 50.0 54.0 25.0
2 AR / / 855.60>176.80 24.0 55.0 28.0

AL LRTIEEBF; 2. WK DNA, 3 FE8 6854.53 Da

1.3 triEamEcH!

TOEMEER . EWRIRERER 1 mg, BBANKEHMHAESE 1 mL, EHIKRE 1000

ug/mL AT/EEE R

AR BUEEMMEEER, ABAKEEMEEN 0.2. 0.5 2 10. 20 50 ug/mL

TER,

Sfa, HiE 14 FemER NHTERRERL R BIFIE,

1.4 it
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( )

ki
« 12 ER485 UL JINSULRAR ZAER, AOIA10 pLKZELS mLBOES,
(| A\500 ULERER, RIEEEII.

J

( )
bz 44

SEN MRORERREE. pH=5.5MZBRZACE R E N I6FLEEZEER.

L ERpH=5.5 2B A R A RS EIHE IR

«FeBi: ERAA500 pL pH=9.5MER S5 AR SR ERZEEMR 2R, IWERIEAR.
g J

B
R XERRHITR, EEPENUATIER.
CER EABAKESELmL

2. £R5itie
2.1 RX BFRBERK

NERRMY RX BT RS, AT R IERREBENMNNEN, BidTE 1
BI, BEAIBEE4 mm F+5mm IR, BB B FHEE, THEIHE
FIE T, A BUEERNMSRKTE, BFREKFIATREBE. BHAERKEY
MR, BEBEE-1KY WREBET, BRMNEL,

(x10,000) (x1,000)
» +4mm 8.0

» +5mm

r -1KV

1.00

7.0

*  +3mm
0.75 6.0
5.0
» +6mm
0.50 4.0
[l +Tmm
| 3.0
0.25 LA #2mm 2.0
I +1 mm 1.0
“+0 mm
0.00 - 0.0
3.75 4.00 4.25 min 4.0 4.1 4.2 43 min

B BERE
& 1. RX BRI B R B ERER L
2.2 BiftEERERMK
BERERAYBTHEEZ M BRRER, STFENEBMEHEMATE% £ IFS R IE TR M
MEPRENEFLRE, ANER T BIERAEEIEHERNIAEN LS, MEH C1818
BB HTON, NTEAR, BAEETSREFFRERMNSRERRE. 1B,
MIEMHERIEIER, IENIRES, R,
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Q 890.00>393.00 () 547¢ Q890.00>393.00 (-) 8.22e3
100.00 - 100.00 -
%- %]

- 7 A 4
000-F——F 777 7 7 7T T 00-r——— 7T T T
7.0 72 74 76 78 8.0 36 38 40 42 44
{REBRTIE] (mir {REBATE) (min)
BRI C18 &iktE 1B B

2. IEMAAEE AR E R
2.3 B RGIER

MFEERPIEFELETE TR (LLOQ) F 2ng/mL, EMEEN 12.82, EFEASEFMAAR
M EIEEENE 3 Fim.

Q 890.00>393.00 (-) 2.12e2 ISTD 855.60>176.80 (-) RT=2.595 4.95e3
» SN=4942.98
100.00 - RT=4.051 100.00 -
b SN=12.82 E
% -] % |
’ v
000 000 e —
350 375 400 425 450 475 20 25 3.0 35
{REBRTIE] (min) {REBAIE (min)

B 3. wAEBLE 2ng/mL, ) KRR (50ng/mL, &) MRM
2.4 ZEREER
IR AEMREESBEEEREIEITHT TIEAREDHT, HITRAZBEZERE, O
TREMZRS S 500 ng/mL AERRE, DMEEER, TELALTEIEERE, RHEL
%, BRWE 4 Fim.

Q 890.00>393.00 (-) 0.00e0
120240p830_OPT-after wash_010

2.0e2 120240830 OPT-after 2ng 002

1.5¢2 1

1.0e2

5.0e1 -

0.0e0}

— —————

0 2 4 8

4. DT EBER MRM
2.5 Bkdhs
% 1.2 PR ERHEDTEFAIRERR, REA 2. 5. 20. 100, 200, 500ng/mL. X
B 5 RARERE L IR AR, IREIRLL AL, REARINEZIIRERL, WE 5 P
To £ 2~500 ng/mL LMRESEEIA, LMEXFRE 0.9989, LMRYF, iMEARKREIR
JEFBE N 92.45%~106.72%, HEHER.
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11
1y =0.02193165x - 0.007362464
JR2=09979545 R =09989767

{ retnensem: moA (228
8- A 1/C
1 i A GRRA)

0 100 200 300 400 izs;'gtt
5. RAERLE
2.6 FEERR
TR 1.2 25, KRERN 10ng/mL WERRERREE DT 6 X, EEMHIEEN
&l 6 Fi7~o EFAAREREBETIE] RSD 79 0.165%, IRMEFRLL RSD 7 2.81%, EEMER R,

(x1,000)
2.00]

1,753

1.50

1.257
1.00

0.757

0.50

0.25;

0.007 |

‘2ﬁ5‘ N ‘SﬁO‘ § ‘3ﬁ5‘ . ‘4.‘0‘ B ‘4ﬁ5‘ § ‘5‘.0‘ B ‘5i5‘mi‘n
& 6. 10 ng/mL EFRESKREE DT MRM B (n=6)
2.7 BEamiE B hNRsEaLE R
2R 1.4 PiE IR AN MR Mt TR, EVLAW, PR EiETEHRE. XI
A SR TI0ARSRER, INFRESY 100 50 400 ng/mlL, EBESLLN 30K, NIAREERIE 3 P
™ HERIWELEE M RIF,.
7= 3. MRFERPIETEREEE RIS R

N e FScE  MiARE (10 ng/mlL) mirg (50 ng/mL) MIARE (400 ng/mL)
0. =)
(ng/mL) EIZE(%)  RSD(%) B (%) RSD(%)  [EIHLZR(%) RSD(%)
1 EFEELE ND. 91.0 8.16 110.7 492 10636 337
&4 NDRRFIGH
3. &it

AR BEBSREYEERBRARS Z SR RIS NEKARY 7 MRFPEZE
BRAWIERBERN DN 775, R ARBED. AL, THRE, MREWRRER] S,
PR T KR EY AR R P B ERAYIERBERNEED .

111



Mi®R ICH M10 2020_M10 Bioanalytical
Method Validation and Study Sample

Analysis (T3i%)

112



M10 BIOANALYTICAL
METHOD VALIDATION
AND STUDY SAMPLE
ANALYSIS
Guidance for Industry

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

November 2022
ICH




M10 BIOANALYTICAL
METHOD VALIDATION
AND STUDY SAMPLE
ANALYSIS
Guidance for Industry

Additional copies are availablefrom:
Office of Communications, Division of Drug Information
Center for Drug Evaluation and Research

Food and Drug Administration

10001 New Hampshire Ave., Hillandale Bldg., 4" Floor
Silver Spring, MD 20993-0002

Phone: 855-543-3784 or 301-796-3400; Fax: 301-431-6353
Email: druginfo@fda.hhs.gov
https://www.fda.gov/drugs/guidance-compliance-regulatory-information/guidances-drugs
and/or
Office of Communication, Outreach and Development
Center for Biologics Evaluation and Research
Food and Drug Administration
10903 New Hampshire Ave., Bldg. 71, Room 3128
Silver Spring, MD 20993-0002
Phone: 800-835-47090r 240-402-8010
Email: ocod@fda.hhs.gov

https://www.fda.gov/vaccines-blood-biologics/guidance-compliance-regulatory-information-biologics/biologics-guidances

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

November 2022
ICH


https://www.fda.gov/vaccines-blood-biologics/guidance-compliance-regulatory-information-biologics/biologics-guidances

Contains Nonbinding Recommendations

FOREWORD

The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for
Human Use (ICH) has the mission of achieving greater regulatory harmonization worldwide to
ensure that safe, effective, and high-quality medicines are developed, registered, and maintained
in the most resource-efficient manner. By harmonizing the regulatory expectations in regions
around the world, ICH guidelines have substantially reduced duplicative clinical studies,
prevented unnecessary animal studies, standardized safety reporting and marketing application
submissions, and contributed to many other improvements in the quality of global drug
development and manufacturing and the products available to patients.

ICH is a consensus-driven process that involves technical experts from regulatory authorities and
industry parties in detailed technical and science-based harmonization work that results in the
development of ICH guidelines. The commitment to consistent adoption of these consensus-
based guidelines by regulators around the globe is critical to realizing the benefits of safe,
effective, and high-quality medicines for patients as well as for industry. As a Founding
Regulatory Member of ICH, the Food and Drug Administration (FDA) plays a major role in the
development of each of the ICH guidelines, which FDA then adopts and issues as guidance to
industry.



I11.

IV.

O Co N D\ AN o N~

N ™~

Contains Nonbinding Recommendations

TABLE OF CONTENTS

INTRODUCTION (1)eeeeeeeecsseseeccccecceennreeeesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 1
ODjJECtiVe (1.1) cevuuerniiirrrrmuniiieniirennsiiisnireemssssssieeesssssossssssssssssssssssssssssssssssssssssssssssssssenes 1
Background (1.2) ceu.cieeiimuiiimiiiuiiiniiitiiiuiiiuiiiuiieutieeietseitssssisssrssssrsesssssssrssssssessssesses 1
N TV1) T () RNt 2
GENERAL PRINCIPLES (2) ceuuecceectetanecsccnerrsssessscsssssssssssssssssssssssssssssssssssssssssssssssses 3
Method Development (2.1)...ccccieiieerieeciuecrenieesiasrosseesssesssssrssssssssssrassssssssssassssssssssssssasssnss 3
Method Validation (2.2)......ccuciieuiiimuiiimiiiuiiiuiiiniiiuiiiieiiimuiiieuiiieeieiseiersessssssrsssessessssssses 3
Full Validation (2.2.1)........c....couiuieiie e et e e e e e e 3
Partial Validation (2.2.2).........c.cooueeiiiii e 4
Cross Validation (2.2.3) .......ooiioiiie e e 4
CHROMATOGRAPHY (3) ceueeeeeecssssssiececcsnnnnnnneeenseesssssssssssssssssssssssssssssssssssssssssssssssss 4
Reference Standards (3.1)...ccecciuiieeiieciuiirenieesiaesronseesssesrsssresssnsssesrasssssssessssssssssssssessasssnss 4
Validation (3.2)ce.ceecieiieeiieneiaiceniiesianersstsesrassssscssstssssascssssssssassssscssssssssassssssssssassssssssssansss 5
SCLECHIVITY (3.2.1) et 5
SPCCTIICIEY (3.2.2)..cee et e 6
MaAtrix EffEct (3.2.3). ..o 7
Calibration Curve and RANZGE (3.2.4).......cceeuei i 7
Accuracy and PreCiSION (3.2.5)......cou et 8
CATTYOVEE (3.2.0).....cceeieiee e e e e e ettt 9
DiUtioN TNLEGFILY (3.2.7). oo 9
SEADIIIEY (3.2.8) <o 10
Reinjection Reproducibility (3.2.9).......ccouuiiiiiiiiii e 12
Study Sample ANalysis (3.3).ccuecieuerieuirienieienecionisionicisessronssrosssrssssssesssassssssssssssssnssssnssssses 13
ARAIVECAIRUN (3.3. 1) oo 13
Acceptance Criteria for an Analytical Run (3.3.2).........cc...oeiiiiiiiiiiiiiniiiieeiie e 14
Calibration RANGe (3.3.3) ..o 15
Reanalysis of Study SAmPLes (3.3.4).......ccoei i 15
Reinjection of Study Samples (3.3.5) ..o 16
Integration of Chromato@rams (3.3.6) ..........couuuiiiiiiiiiie e 17
LIGAND BINDING ASSAY'S (4).cceeceeeeeennnneereeeeeessssssessseesssssssssssssssssssssssssssssssssssssss 17
Key Reagents (4.1) cocvuceeiieerineciancensinesiaccrancsesisesiosssassssssasssassssssssssassssssssssssssassssssssssssssas 17
Reference Standard (4.1.1)...........ccoooeeiiiiiiii e 17
Critical ReAZENIS (4. 1.2)......ccooieeiiei e 17
Validation (4.2)....cceiiiemuniiiiiiiemmuiiiiniiiemnesiissiieessssisssissssssssssssssssssssssssssssssssssssssssssssssss 18
SPECIICILY (4.2, 1) et 18
SCLECHIVIEY (4.2.2). e e ettt 19
Calibration Curve and RANGe (4.2.3).......coumueeiiieii e e 19
Accuracy and PrecCiSiONn (4.2.4).........ccooueiiuiiiiee e 20
CATTYOVEF (4.2.5) et 21
Dilution Linearity and HOok Effect (4.2.0)...............couiuiiiiiiiiiiieii e 21
SEADIIIEY (4.2.7) <o 22



VI.

VII.

Contains Nonbinding Recommendations

Study Sample Analysis (4.3).cccucieuiiiuiiiiuiiiiiiiiiiiiiiiiiitiiiieiireiirriteasteasersssssssensessnes 23
L AnalyticQl RUI (4.3.1) ..o 23
2 Acceptance Criteria for an Analytical RUR (4.3.2).......ccoveeiiiiiiiiiieiieeiee e 23
3 Calibration RANGE (4.3.3) ...t 24
4 Reanalysis of Study Samples (4.3.4).....c.coooii i 25
INCURRED SAMPLE REANALYSIS (5).cetettetteeeeeeeeannsenseessssssssssssssssssssssssssssssssnes 26
PARTIAL AND CROSS VALIDATION (60).cccceeeeeeeeeeeeeeeeeeeccesssssssssssssssssssnessssessssses 27
Partial Validation (6.1)......ccccuiiuiiniiniiniiiiiiieieieniaiioiiaiioisassassessassesssssssssssssssssssssssessesse 27
Cross Validation (0.2).....ccccecieiieniincinicreiiosiscrssconsssccsssssssssssssssssssssssssssssssssssssssssssssanssne 28
ADDITIONAL CONSIDERATIONS (7)eeeetetteeeeeeeaesssssseessessssssssssssssssssssssssssssssssses 29
Methods for Analytes That Are Also Endogenous Molecules (7.1)......cccceeuuirnniirniienninnnnns 29

L Quality Control Samples for Methods for Analytes That Are Also Endogenous Molecules (7.1.1)..31
2 Selectivity, Recovery, and Matrix Effects for Methods for Analytes That Are Also Endogenous

MOLECULES (7.1.2) ..o e e 31

3 Parallelism for Methods for Analytes That Are Also Endogenous Molecules (7.1.3)................. 32

4 Accuracy and Precision for Methods for Analytes That Are Also Endogenous Molecules (7.1.4)32

5 Stability for Methods for Analytes That Are Also Endogenous Molecules (7.1.5) ..................... 33

B.  ParalleliSm (7.2)..ccciuiceuiieeiiacrniieesiesiancsesisestascssscsessossssscssssssssassssssssssasssascssssssssasssnsssnsse 33
C.  RECOVEIY (7.3)iieutiuucrueireirensiacrussensroesrassresssssssssrssssssssssssssssssssssssssassssssssssssssasssnssssssasssnss 33
D. Minimum Required Dilution (7.4)....cccceeerurierueicraesiransirnisrnesienssrssssssssssssssssssssssssssssssasses 34
E. Commercial and Diagnostic Kits (7.5)...ccccetueirniienriucciniieniiecincsreiieesiasisssresssesssssosssnsssess 34
F. New or Alternative Technologies (7.0) ....c.cceereeierueiirunicruiirusirasienissensssonssrsssorssssssssssanses 35

L Dried Matrix Methods (7.6.1).........c.cceuuiiiiiiii e 35
VIII. DOCUMENTATION (8).ccceeetteuuucccnerrennrecsscsssssssscssossssssssesssssssssssssssssssssssssssssssssssssss 36
A.  Summary Information (8.1)...c.cccivuiiruiiirniienieienieieeicieessiaierssssssesssassssssssssssssssssssssssssses 36
B. Documentation for Validation and Bioanalytical Reports (8.2) ....ccccceevuriieuirnniirniinnncinnnns 37
GLOSSARY .cuiiiiiiiiiiiiiininiiiiniimmimmemieeeeiiiiiiiiiisisitiittssssssssssssssssssssssssssssssssssssssssssssssssssssss 45

i



Contains Nonbinding Recommendations

M10 BIOANALYTICAL METHOD VALIDATION AND STUDY
SAMPLE ANALYSIS
Guidance for Industry!

This guidance represents the current thinking of the Food and Drug Administration (FDA or Agency) on
this topic. It does not establish any rights for any person and is not binding on FDA or the public. You can

use an alternative approach if it satisfies the requirements of the applicable statutes and regulations. To
discuss an alternative approach, contact the FDA office responsible for this guidance as listed on the title

page.

I.  INTRODUCTION (1)?
A.  Objective (1.1)

This guidance is intended to provide recommendations for the validation of bioanalytical
methods for chemical and biological drug quantification and their application in the analysis of
study samples. Adherence to the principles presented in this guidance will ensure the quality and
consistency of the bioanalytical data in support of the development and market approval of both
chemical and biological drugs.

The objective of the validation of a bioanalytical method is to demonstrate that it is suitable for
its intended purpose. You may use an alternative approach from the recommendations in this
guidance if it satisfies the requirements of applicable statutes and regulations. Alternative
approaches should be supported by appropriate scientific justification. Applicants are encouraged
to consult the regulatory authority(ies) regarding significant changes in method validation
approaches when an alternate approach is proposed or taken. This guidance replaces the ICH
draft guidance for industry M 10 Bioanalytical Method Validation, issued on June 27,2019.3

B. Background (1.2)
Concentration measurements of chemical and biological drug(s) and their metabolite(s) in

biological matrices are an important aspect of drug development. The results of studies
employing such methods contribute to regulatory decisions regarding the safety and efficacy of

! This guidance was developed within an Expert Working Group ofthe International Council for Harmonisation of
Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) and has been subject to
consultationby theregulatory parties, in accordance with the ICH process. This documentwas endorsed by the
Regulatory Members of the [CH Assembly at Step 4 ofthe ICH process on May 24,2022.

> The numbers in parentheses reflectthe organizational breakdown of the document endorsed by the Regulatory
Members of theICH Assembly atStep 4 of the ICH process, May 24,2022.

> We update guidances periodically. Forthe most recentversion of a guidance, check the FDA guidance web page

at https://www.fda.gov/regulatory-information/search-fda-guidance-documents.
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drugproducts. It is therefore critical that the bioanalytical methods used are well characterized,
appropriately validated, and documented in order to ensure reliable data to support regulatory
decisions.

This guidance intends to facilitate development of drugs in accordance with the principles of the
3Rs (Reduce, Refine, Replace) for animal studies, where valid.

C. Scope (1.3)

This guidance describes the validation of bioanalytical methods and study sample analysis that
are expected to support regulatory decisions. The guidance is applicable to the bioanalytical
methods used to measure concentrations of chemical and biological drug(s) and their
metabolite(s) in biological samples (e.g., blood, plasma, serum, other body fluids or tissues)
obtained in nonclinical toxicokinetic (TK) studies conducted according to the principles of Good
Laboratory Practice (GLP), nonclinical pharmacokinetic (PK) studies conducted as surrogates
for clinical studies, and all phases of clinical trials, including comparative
bioavailability/bioequivalence (BA/BE) studies, in regulatory submissions. Full method
validation is recommended for the primary matrix intended to support regulatory submissions.
Additional matrices should be validated as necessary.

For studies that are not submitted for regulatory approval or not considered for regulatory
decisions regarding safety, efficacy, or labeling (e.g., exploratory investigations), applicants may
decide on the level of qualification that supports their own internal decision-making.

The information in this guidance applies to the quantitative analysis by ligand binding assays
(LBAs) and chromatographic methods such as liquid chromatography (LC) or gas
chromatography (GC), which are typically used in combination with mass spectrometry (MS)
detection.

For studies that are subject to GLP or Good Clinical Practice (GCP) requirements, the
bioanalysis of study samples must conform to those requirements. The bioanalysis of biomarkers
and bioanalytical methodsused for the assessment of immunogenicity are not within the scope of
this guidance.

In general, FDA’s guidance documents do not establish legally enforceable responsibilities.
Instead, guidances describe the Agency’s current thinking on a topic and should be viewed only
as recommendations, unless specific regulatory or statutory requirements are cited. The use of
the word should in Agency guidances means that something is suggested or recommended,
butnot required.
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IL. GENERAL PRINCIPLES (2)
A. Method Development (2.1)

The purpose of bioanalytical method development is to define the design, operating conditions,
limitations, and suitability of the method for its intended purpose and to ensure that the method is
ready for validation.

Before or during the development of a bioanalytical method, the applicant is encouraged to, if

feasible, understand the analyte of interest (e.g., the physicochemical properties of the drug, in

vitro and in vivo metabolism, preferential distribution between red blood cells and plasma, and
protein binding) and consider aspects of any prior analytical methods that may be applicable.

Method development involves identifying the procedures and conditions involved with
quantifying the analyte. Method development can include the characterization of the following
bioanalytical elements: reference standards, critical reagents, calibration curve, quality control
samples (QCs), selectivity and specificity, sensitivity, accuracy, precision, recovery, stability of
the analyte, and minimum required dilution (MRD).

Bioanalytical method development does not require extensive record keeping or notation. Once
the method has been developed, bioanalytical method validation proves that the method is suited
to the analysis of the study samples.

If a problem is encountered with the method during the analysis of nonclinical or clinical study
samples that requires that the analysis be stopped, any changes to the method and the rationale
should be documented.

B. Method Validation (2.2)
1L Full Validation (2.2.1)

Bioanalytical method validation is important to ensure the acceptability of assay performance
and the reliability of analytical results. A bioanalytical method is defined as a set of procedures
used for measuring analyte concentrations in biological samples. A full validation of a
bioanalytical method should be performed when establishing a bioanalytical method for the
quantification of an analyte in clinical and in applicable nonclinical studies. Full validation
should also be performed when implementing an analytical method that is reported in the
literature and when a commercial kit is repurposed for bioanalytical use in drug development.
Usually, one analyte has to be determined, but on occasion it may be appropriate to measure
more than one analyte. This may involve two different drugs, a parent drug with its metabolites
or the enantiomers or isomers of a drug. In these cases, the principles of validation and analysis
apply to all analytes of interest. For chromatographic methods, a full validation should include
the following elements, unless otherwise justified: selectivity, specificity, matrix effect,
calibration curve (response function), range (lower limit of quantification (LLOQ) to upper limit
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of quantification (ULOQ)), accuracy, precision, carryover, dilution integrity, stability, and
reinjection reproducibility.

For LBAs, the following elements should be evaluated, unless otherwise justified: specificity,
selectivity, calibration curve (response function), range (LLOQ to ULOQ), accuracy, precision,
carryover, dilution linearity, and stability. If necessary, parallelism can be conducted when
appropriate study samples are available.

The assessments that are performed during validation should be relevant to the sample analysis
workflow. The matrix used for bioanalytical method validation should be the same as the matrix
of the study samples, including anticoagulants and additives. In cases in which it may be difficult
to obtain an identical matrix to that of the study samples (e.g., rare matrices such as tissue,
cerebrospinal fluid, bile or in cases where free drug is measured), surrogate matrices may be
acceptable for analytical method validation.

The choice of surrogate matrix should be scientifically justified. Matrix differences within species
(e.g., age, ethnicity, sex) are generally not considered different when validating a method.

A specific, detailed, written description of the bioanalytical method and validation procedure
should be established a priori. This description may be in the form of a protocol, study plan,
report, notebook, or Standard Operating Procedure (SOP).

2 Partial Validation (2.2.2)

Modifications to a fully validated analytical method may be evaluated by partial validation. Partial
validation can range from as little as one accuracy and precision determination to a nearly full
validation (refer to section VI.A (6.1)). The items in a partial validation should be determined
according to the extent and nature of the changes made to the method.

3. Cross Validation (2.2.3)

Cross validation is required to demonstrate how the reported data are related when multiple
bioanalytical methods and/or multiple bioanalytical laboratories are involved (refer to section VI.B

(6.2)).

III. CHROMATOGRAPHY (3)
A. Reference Standards (3.1)

During method validation and the analysis of study samples, a blank biological matrix is spiked
with the analyte(s) of interest using solutions of reference standard(s) to prepare calibration
standards and QCs. Calibration standards and QCs should be prepared from separate stock
solutions. However, calibration standards and QCs may be prepared from the same stock
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solution provided the accurate preparation and stability of the stock solution should have been
verified.

A suitable internal standard (IS) should be added to all calibration standards, QCs, and study
samples during sample processing. The absence of an IS should be justified.

It is important that the reference standard is well characterized and the quality (e.g., purity,
identity) of the reference standard and the suitability of the IS is ensured, as the quality will
affect the outcome of the analysis and, therefore, the study data. The reference standard used
during validation and study sample analysis should be obtained from an authentic and traceable
source. The reference standard should be identical to the analyte. If this is not possible, an
established form (e.g., salt or hydrate) of known quality should be used.

Suitable reference standards include compendial standards, commercially available standards or
sufficiently characterized standards prepared in-house or by an external organization. A
certificate of analysis (CoA) or an equivalent alternative is recommended to ensure quality and to
provide information on the purity, storage conditions, retest/expiration date and batch number of
the reference standard.

A CoA is notrequired for the IS as long as the suitability for use is demonstrated, e.g., a lack of
analytical interference is shown for the substance itself or any impurities thereof.

When MS detection is used, the use of the stable isotope-labeled analyte as the IS is
recommended whenever possible. However, it is important that the labeled standard is of high
isotope purity and that no isotope exchange reaction occurs. The presence of unlabeled analyte
should be checked and if unlabeled analyte is detected, the potential influence should be
evaluated during method validation.

Stock and working solutions should only be prepared from reference standards that are within the
stability period as documented in the CoA (either expiration date or the retest date).

B. Validation (3.2)
1 Selectivity (3.2.1)

Selectivity is the ability of an analytical method to differentiate and measure the analyte in the
presence of potential interfering substances in the blank biological matrix.

Selectivity should be evaluated using blank samples (matrix samples processed without addition
of an analyte or IS) obtained from at least six individual sources/lots (non-hemolyzed and non-
lipemic). Use of fewer sources may be acceptable in the case of rare matrices. Selectivity for the
IS should also be evaluated.

The evaluation of selectivity should demonstrate that no significant response attributable to
interfering components is observed at the retention time(s) of the analyte or the IS in the blank
samples. Responses attributable to interfering components should not be more than 20% of the
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analyte response at the LLOQ and not more than 5% of'the IS response in the LLOQ sample for
each matrix.

For the investigation of selectivity in lipemic matrices at least one source of matrix should be
used. To be scientifically meaningful, the matrix used for these tests should be representative as
much as possible of the expected study samples. A naturally lipemic matrix with abnormally
high levels of triglycerides should be obtained from donors. Although it is recommended to use
lipemic matrix from donors, if this is difficult to obtain, matrix can be spiked with triglycerides
even though it may not be representative of study samples. However, if the drug impacts lipid
metabolism or if the intended patient population is hyperlipidemic, the use of spiked samples is
discouraged. This evaluation is not necessary for nonclinical studies unless the drug impacts lipid
metabolism or is administered in a particular animal strain that is hyperlipidemic.

For the investigation of selectivity in hemolyzed matrices at least one source of matrix should be
used. Hemolyzed matrices should be obtained by spiking matrix with hemolyzed whole blood (at
least 2% V/V) to generate a visibly detectable hemolyzed sample.

2 Specificity (3.2.2)

Specificity is the ability of a bioanalytical method to detect and differentiate the analyte from
other substances, including its related substances (e.g., substances that are structurally similar to
the analyte, metabolites, isomers, impurities, degradation products formed during sample
preparation, or concomitant medications that are expected to be used in the treatment of patients
with the intended indication).

If the presence of related substances is anticipated in the biological matrix of interest, the impact
of such substances should be evaluated during method validation, or alternatively, in the pre-
dose study samples. In the case of LC-MS based methods, to assess the impact of such
substances, the evaluation may include comparing the molecular weight of a potential interfering
related substance with the analyte and chromatographic separation of the related substance from
the analyte.

Responses detected and attributable to interfering components should not be more than 20% of
the analyte response at the LLOQ and not more than 5% ofthe IS response in the LLOQ sample.

The possibility of back-conversion of a metabolite into the parent analyte during the successive
steps of the analysis (including extraction procedures or in the MS source) should also be
evaluated when relevant (e.g., potentially unstable metabolites such as ester analytes to
ester/acidic metabolites, unstable N-oxides or glucuronide metabolites, lactone-ring structures).
It is acknowledged that this evaluation will not be possible in the early stages of drug
development of a new chemical entity when the metabolism is not yet evaluated. However, this
issue should be investigated, and partial validation performed, if needed. The extent of back-
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conversion, if any, should be established and the impact on the study results should be discussed
in the Bioanalytical Report.

3. Matrix Effect (3.2.3)

A matrix effect is defined as an alteration of the analyte response due to interfering and often
unidentified component(s) in the sample matrix. During method validation the matrix effect
between different independent sources/lots should be evaluated.

The matrix effect should be evaluated by analyzing at least three replicates of low and high QCs,
each prepared using matrix from at least six different sources/lots. For each individual matrix
sources/lots evaluated, the accuracy should be within £15% of the nominal concentration and the
precision (percent coefficient of variation (%CV)) should not be greater than 15%. Use of fewer
sources/lots may be acceptable in the case of rare matrices.

The matrix effect should also be evaluated in relevant patient populations or special populations
(e.g., hepatically impaired or renally impaired) when available. An additional evaluation of the
matrix effect is recommended using hemolyzed or lipemic matrix samples during method
validation on a case-by-case basis, especially when these conditions are expected to occur within
the study.

4. Calibration Curve and Range (3.2.4)

The calibration curve demonstrates the relationship between the nominal analyte concentration
and the response of the analytical platform to the analyte. Calibration standards, prepared by
spiking matrix with a known quantity of analyte(s), span the calibration range and comprise the
calibration curve. Calibration standards should be prepared in the same biological matrix as the
study samples. The calibration range is defined by the LLOQ, which is the lowest calibration
standard, and the ULOQ, which is the highest calibration standard. There should be one
calibration curve for each analyte studied during method validation and for each analytical run.

A calibration curve should be generated with a blank sample, a zero sample (blank sample spiked
with IS), and at least six concentration levels of calibration standards, including the LLOQ and
the ULOQ.

A simple regression model that adequately describes the concentration-response relationship
should be used. The selection of the regression model should be directed by written procedures.
The regression model, weighting scheme, and transformation should be determined during the
method validation. Blank and zero samples should not be included in the determination of the
regression equation for the calibration curve. Each calibration standard may be analyzed in
replicate, in which case data from all acceptable replicates should be used in the regression
analysis.

The calibration curve parameters should be reported (e.g., slope and intercept in the case of a
linear model). The back-calculated concentrations of the calibration standards should be
presented together with the calculated mean accuracy and precision values. All acceptable curves
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obtained during validation, based on a minimum of three independent runs over several days,
should be reported. The accuracy of the back-calculated concentrations of each calibration
standard should be within £20% of the nominal concentration at the LLOQ and within £15% at
all the other levels. Atleast 75% of the calibration standards with a minimum of six calibration
standard levels should meet the above criteria.

In the case that replicates are used, the criteria (within £15% or £20% for LLOQ) should also be
fulfilled for at least 50% of the calibration standards tested per concentration level. In the case
that a calibration standard does not comply with these criteria, this calibration standard sample
should be rejected, and the calibration curve without this calibration standard should be
reevaluated, including regression analysis. For accuracy and precision runs, if all replicates of the
LLOQ or the ULOQ calibration standard in a run are rejected, then the run should be rejected,
the possible source of the failure should be determined and the method revised, if necessary. If
the next validation run also fails, then the method should be revised before restarting validation.

The calibration curve should be prepared using freshly spiked calibration standards in at least
one assessment. Subsequently, frozen calibration standards can be used within their defined
period of stability.

5. Accuracy and Precision (3.2.5)
a. Preparation of quality control samples (3.2.5.1)

The QCs are intended to mimic study samples and should be prepared by spiking matrix with a
known quantity of analyte, storing them under the conditions anticipated for study samples and
analyzing them to assess the validity of the analytical method.

Calibration standards and the QCs should be prepared from separate stock solutions in order to
avoid biased estimations which are not related to the analytical performance of the method. If
calibration standards and the QCs may be prepared from the same stock solution, the accuracy
and stability of the stock solution should be verified. A single source of blank matrix may be
used, which should be free of interference or matrix effects, as described in section I11.B.3
(3.2.3).

During method validation the QCs for accuracy and precision runs should be prepared at a
minimum of 4 concentration levels within the calibration curve range: the LLOQ, within 3 times
of the LLOQ (low QC), around 30% to 50% of'the calibration curve range (medium QC) and at
least 75% of the ULOQ (high QC).

For non-accuracy and precision validation runs, low, medium, and high QCs may be analyzed in
duplicate. These QCs, along with the calibration standards, will provide the basis for the

acceptance or rejection of the run.

b. Evaluation of accuracy and precision (3.2.5.2)
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Accuracy and precision should be determined by analyzing the QCs within each run (within-run)
and in different runs (between-run). Accuracy and precision should be evaluated using the same
runs and data.

Within-run accuracy and precision should be evaluated by analyzing at least five replicates at
each QC concentration level in each analytical run. Between-run accuracy and precision should
be evaluated by analyzing each QC concentration level in at least three analytical runs over at
least two days. To enable the evaluation of any trends over time within one run, it is
recommended to demonstrate accuracy and precision of the QCs over at least one of the runs in a
size equivalent to a prospective analytical run of study samples. Reported method validation data
and the determination of accuracy and precision should include all results obtained, including
individual QCs outside of the acceptance criteria, except those cases where errors are obvious
and documented. Within-run accuracy and precision data should be reported for each run. If the
within-run accuracy or precision criteria are not met in all runs, an overall estimate of within-run
accuracy and precision for each QC level should be calculated. Between-run (intermediate)
precision and accuracy should be calculated by combining the data from all runs.

The calibration curves for these assessments should be prepared using freshly spiked calibration
standards in at least one run. If freshly spiked calibration standards are not used in the other runs,
stability of the frozen calibration standards should be demonstrated.

The accuracy at each concentration level should be within +£15% of the nominal concentration,
except at the LLOQ, where it should be within £20%. The precision (%CV) of the
concentrations determined at each level should not exceed 15%, except at the LLOQ, where it
should not exceed 20%. For non-accuracy and precision validation runs, at least 2/3 of the total
QCs and at least 50% at each concentration level should be within +15% of the nominal values.

6. Carryover (3.2.6)

Carryover is an alteration of a measured concentration due to residual analyte from a preceding
sample that remains in the analytical instrument.

Carryover should be assessed and minimized during method development. During validation
carryover should be assessed by analyzing blank samples after the calibration standard at the
ULOQ. Carryover in the blank samples following the highest calibration standard should not be
greater than 20% of the analyte response at the LLOQ and 5% of the response for the IS. If it
appears that carryover is unavoidable, study samples should not be randomized. Specific
measures should be considered, validated, and applied during the analysis of the study samples,
so that carryover does not affect accuracy and precision. This could include the injection of blank
sample(s) after samples with an expected high concentration, before the next study sample.

7. Dilution Integrity (3.2.7)

Dilution integrity is the assessment of the sample dilution procedure, when required, to confirm
that it does not impact the accuracy and precision of the measured concentration of the analyte.
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The same matrix from the same species used for preparation of the QCs should be used for
dilution.

Dilution QCs should be prepared with analyte concentrations in matrix that are greater than the
ULOQ and then diluted with blank matrix. At least five replicates per dilution factor should be
tested in one run to determine if concentrations are accurately and precisely measured within the
calibration range. The dilution factor(s) and concentrations applied during study sample analysis
should be within the range of the dilution factors and concentrations evaluated during validation.
The mean accuracy of the dilution QCs should be within +15% of the nominal concentration and
the precision (%CV) should not exceed 15%.

In the cases of rare matrices, use of a surrogate matrix for dilution may be acceptable. It should
be demonstrated that this does not affect precision and accuracy.

8 Stability (3.2.8)

Stability evaluations should be carried out to ensure that every step taken during sample
preparation, processing, and analysis as well as the storage conditions used do not affect the
concentration of the analyte.

The storage and analytical conditions applied to the stability tests, such as the sample storage
times and temperatures, sample matrix, anticoagulant and container materials, should reflect
those used for the study samples. Reference to data published in the literature is not considered
sufficient. Validation of storage periods should be performed on QCs that have been stored for a
time that is equal to or longer than the study sample storage periods.

Stability of the analyte in the matrix is evaluated using low and high concentration QCs. Aliquots
of the low and high QCs are analyzed at time zero and after the applied storage conditions that
are to be evaluated. One bulk QC should be prepared at each concentration level. For each
concentration tested, the bulk sample should be divided into a minimum of three aliquots that
will be stored, stressed, and analyzed.

The QCs should be analyzed against a calibration curve, obtained from freshly spiked calibration
standards in a run with its corresponding freshly spiked QCs or QCs for which stability has been
proven. The mean concentration at each QC level should be within +15% of the nominal
concentration. If the concentrations of the study samples are consistently higher than the ULOQ
of the calibration range, the concentration of the high QC should be adjusted to reflect these
higher concentrations. It is recognized that this may not be possible in nonclinical studies due to
solubility limitations.

For fixed dose combination products and specifically labeled drug regimens, the freeze-thaw,

bench top, and long-term stability tests of an analyte in matrix should be conducted with the
matrix spiked with all of the dosed compounds.

10
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The following stability tests should be evaluated:
(1) Stability of the Analyte in Matrix
Freeze-Thaw Stability in Matrix

To assess the impact of repeatedly removing samples from frozen storage, the stability of the
analyte should be assessed after multiple cycles of freezing and thawing. Low and high QCs
should be thawed and analyzed according to the same procedures as the study samples. QCs
should be kept frozen for at least 12 hours between the thawing cycles. QCs for freeze-thaw
stability should be assessed using freshly prepared calibration standards and QCs, or QCs for
which stability has been proven. The number of freeze-thaw cycles validated should equal or
exceed that of the freeze-thaw cycles undergone by the study samples, but a minimum of
three cycles should be conducted.

Bench Top (Short-Term) Stability in Matrix

Bench top matrix stability experiments should be designed and conducted to cover the
laboratory handling conditions for the study samples.

Low and high QCs should be thawed in the same manner as the study samples and kept on
the bench top at the same temperature and for at least the same duration as the study samples.

The total time on the bench top should be concurrent; additive exposure to bench top
conditions should not be used (i.e., time from each freeze-thaw evaluation should notbe
added up).

Long-Term Stability in Matrix

The long-term stability of the analyte in matrix stored in the freezer should be established.
Low and high QCs should be stored in the freezer under the same storage conditions and at

least for the same duration as the study samples.

For chemical drugs, the stability at one temperature (e.g., -20°C) to can be extrapolated to
lower temperatures (e.g., -70°/-80°C).

For biological drugs, a bracketing approach can be applied, e.g., in the case that the stability

has been demonstrated at -70°/-80°C and at -20°C, then it is not necessary to investigate the

stability at temperatures in between those two points at which study samples will be stored.
(2) Stability of the Analyte in Processed Samples

The stability of processed samples, including the time until completion of analysis (in the
autosampler/instrument), should be determined. For example:

11
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e Stability of the processed sample under the storage conditions to be used during the
analysis of study samples (dry extract or in the injection phase)

e On-instrument/autosampler stability of the processed sample at injector or autosampler
temperature

The total time that a processed sample is stored should be concurrent (i.e., autosampler and
other storage times should not be added together).

(3) Stability of the Analyte and IS in Stock and Working Solutions

The stability of the stock and working solutions of the analyte and IS should be determined
under the storage conditions used during the analysis of study samples by using the lowest
and the highest concentrations of these solutions. They should be assessed using the response
of the detector. Stability of the stock and working solutions should be tested with an
appropriate dilution, taking into consideration the linearity and measuring range of the
detector. If the stability varies with concentration, then the stability of all concentrations of
the stock and working solutions should be assessed. If no isotopic exchange occurs for the
stable isotopically labeled IS under the same storage conditions as the analyte for which the
stability is demonstrated, then no additional stability determinations for the IS are necessary.
If the reference standard expires, or it is past the retest date, the stability of the stock
solutions made previously with this lot of reference standard are defined by the expiration or
retest date established for the stock solution. Stock and working solutions should not be made
from reference standards solely for extending the expiration date for the use of the reference
standard.

In addition, the following test should be performed, if applicable:
(4) Stability of the Analyte in Whole Blood

Sufficient attention should be paid to the stability of the analyte in the sampled matrix
(blood) directly after collection from subjects and prior to preparation for storage to ensure
that the concentrations obtained by the analytical method reflect the concentrations of the
analyte in the subject’s blood at the time of sample collection.

If the matrix used is plasma, the stability of the analyte in blood should be evaluated during
method development (e.g., using an exploratory method in blood) or during method
validation. The results should be provided in the Validation Report.

9. Reinjection Reproducibility (3.2.9)

Reproducibility of the method is assessed by replicate measurements of the QCs and is usually
included in the assessment of precision and accuracy. However, if samples could be reinjected
(e.g., in the case of instrument interruptions or other reasons such as equipment failure),
reinjection reproducibility should be evaluated to establish the viability of the processed samples
and to support their storage prior to reinjection.

12
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Reinjection reproducibility is assessed by reinjecting a run that is comprised of calibration
standards and a minimum of five replicates of the low, middle, and high QCs after storage. The
precision and accuracy of the reinjected QCs establish the viability of the processed samples.

The results should be included in the Validation Report or provided in the Bioanalytical Report
of the study where it was conducted.

C. Study Sample Analysis (3.3)

The analysis of study samples can be carried out after validation has been completed, however, it
is understood that some parameters may be completed at a later stage (e.g., long-term stability).
By the time the data are submitted to a regulatory authority, the bioanalytical method validation
should have been completed. The study samples, QCs, and calibration standards should be
processed in accordance with the validated analytical method. If system suitability is assessed, a
predefined specific study plan, protocol, or SOP should be used. System suitability, including
apparatus conditioning and instrument performance, should be determined using samples that are
independent of the calibration standards and QCs for the run. Subject samples should not be used
for system suitability. The IS responses of the study samples should be monitored to determine
whether there is systemic IS variability. Refer to Table 1 for recommendations regarding
documentation.

1 Analytical Run (3.3.1)

An analytical run should consist of a blank sample (processed matrix sample without analyte and
without IS), a zero sample (processed matrix with IS), calibration standards at a minimum of six
concentration levels, at least three levels of QCs (low, medium, and high) in duplicate (or at least
5% of the number of study samples, whichever is higher) and the study samples to be analyzed.
The QCs should be interspersed in the run in such a way that the accuracy and precision of the
whole run is ensured. Study samples should always be bracketed by QCs.

The calibration standards and QCs should be spiked independently using separately prepared
stock solutions unless the accuracy and stability of the stock solutions have been verified. All
samples (calibration standards, QCs, and study samples) should be processed and extracted as
one single batch of samples in the order in which they are intended to be analyzed. Analyzing
samples that were processed as several separate batches in a single analytical run is discouraged.
If such an approach cannot be avoided, for instance due to bench top stability limitations, each
batch of samples should include low, medium, and high QCs.

For comparative BA/BE studies, it is advisable to analyze all samples of one subject together in
one analytical run to reduce variability.

The impact of any carryover that occurs during study sample analysis should be assessed and

reported (refer to section II1.B.6 (3.2.6)). If carryover is detected, its impact on the measured
concentrations should be mitigated (e.g., non-randomization of study samples, injection of blank

13
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samples after samples with an expected high concentration) or the validity of the reported
concentrations should be justified in the Bioanalytical Report.

2 Acceptance Criteria for an Analytical Run (3.3.2)

Criteria for the acceptance or rejection of an analytical run should be defined in the protocol, in
the study plan, or in an SOP. In the case that a run contains multiple batches, acceptance criteria
should be applied to the whole run and to the individual batches. It is possible for the run to meet
acceptance criteria, even if a batch within that run is rejected for failing to meet the batch
acceptance criteria. Calibration standards in a failed batch should not be used to support the
acceptance of other batches within the analytical run.

The back-calculated concentrations of the calibration standards should be within +15% of the
nominal value, except for the LLOQ for which it should be within £20%. At least 75% of the
calibration standard concentrations, which should include a minimum of six concentration levels,
should fulfill these criteria. If more than six calibration standard levels are used and one of the
calibration standards does not meet the criteria, this calibration standard should be rejected and
the calibration curve without this calibration standard should be reevaluated, and a new
regression analysis performed.

If the rejected calibration standard is the LLOQ, the new lower limit for this analytical run
should be the next lowest acceptable calibration standard of the calibration curve. This new
lower limit calibration standard should retain its original acceptance criteria (i.e., £15%). If the
highest calibration standard is rejected, the ULOQ for this analytical run should be the next
acceptable highest calibration standard of the calibration curve. The revised calibration range
should cover at least three QC concentration levels (low, medium, and high). Study samples
outside of the revised range should be reanalyzed. If replicate calibration standards are used and
only one of the LLOQ or ULOQ standards fails, the calibration range is unchanged.

At least 2/3 of the total QCs and at least 50% at each concentration level should be within £15%
of the nominal values. If these criteria are not fulfilled the analytical run should be rejected. A
new analytical batch should be prepared for all study samples within the failed analytical run for
subsequent analysis. In the cases where the failure is due to an assignable technical cause,
samples may be reinjected.

Analytical runs containing samples that are diluted and reanalyzed should include dilution QCs
to verify the accuracy and precision of the dilution method during study sample analysis. The
concentration of the dilution QCs should exceed that of the study samples being diluted (or of the
ULOQ) and they should be diluted using the same dilution factor. If multiple dilution factors are
used in one analytical run, then dilution QCs need only be diluted by the highest and lowest
dilution factors. The within-run acceptance criteria of the dilution QC(s) will only affect the
acceptance of the diluted study samples and not the outcome of the analytical run.

When several analytes are assayed simultaneously, there should be one calibration curve for each

analyte studied. If an analytical run is acceptable for one analyte but has to be rejected for
another analyte, the data for the accepted analyte should be used. The determination of the
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rejected analyte requires reextraction and analysis only for the analyte that is reanalyzed. Only
data for this reanalyzed analyte needs to be reported.

The back-calculated concentrations of the calibration standards and QCs of passed and accepted
runs should be reported. The overall (between-run) accuracy and precision of the QCs of all
accepted runs should be calculated at each concentration level and reported in the analytical
report (refer to section VIII. (8) Documentation and Table 1). If the overall mean accuracy
and/or precision fails the 15% criterion, an investigation to determine the cause of the deviation
should be conducted. In the case of comparative BA/BE studies, it may result in the rejection of
the data.

3. Calibration Range (3.3.3)

If a narrow range of analyte concentrations of the study samples is known or anticipated before
the start of study sample analysis, it is recommended to either narrow the calibration curve range,
adapt the concentrations of the QCs, or add new QCs at different concentration levels as
appropriate, to adequately reflect the concentrations of the study samples.

At the intended therapeutic dose(s), if an unanticipated clustering of study samples at one end of
the calibration curve is encountered after the start of sample analysis, the analysis should be
stopped and either the standard calibration range narrowed (i.e., partial validation), existing QC
concentrations revised, or QCs at additional concentrations added to the original curve within the
observed range before continuing with study sample analysis. It is not necessary to reanalyze
samples analyzed before optimizing the calibration curve range or QC concentrations.

The same applies if a large number of the analyte concentrations of the study samples are above
the ULOQ. The calibration curve range should be changed, if possible, and QC(s) added, or their
concentrations modified. If it is not possible to change the calibration curve range or the number
of samples with a concentration above the ULOQ is not large, samples should be diluted
according to the validated dilution method.

At least two QC levels should fall within the range of concentrations measured in study samples.
If the calibration curve range is changed, the bioanalytical method should be revalidated (partial
validation) to verify the response function and to ensure accuracy and precision.

4. Reanalysis of Study Samples (3.3.4)

Possible reasons for reanalysis of study samples, the number of replicates, and the decision
criteria to select the value to be reported should be predefined in the protocol, study plan, or SOP
before the actual start of the analysis of the study samples. For study samples in which multiple
analytes are being analyzed, a valid result for one analyte should not be rejected if the other
analyte fails the acceptance criteria.

The number of samples (and percentage of total number of samples) that have been reanalyzed

should be reported and discussed in the Bioanalytical Report. For comparative BA/BE studies, a
separate table should report values from rejected runs.
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Some examples of reasons for study sample reanalysis are:

e Rejection of an analytical run because the run failed the acceptance criteria with regard to
accuracy of the calibration standards and/or the precision and accuracy of the QCs

o IS response significantly different from the response for the calibration standards and
QCs (as predefined in an SOP)

e The concentration obtained is above the ULOQ

e The concentration observed is below the revised LLOQ in runs where the lowest
calibration standard has been rejected from a calibration curve, resulting in a higher
LLOQ compared with other runs

e Improper sample injection or malfunction of equipment
e The diluted study sample is below the LLOQ

o Identification of quantifiable analyte levels in pre-dose samples, control, or placebo
samples

e Poor chromatography (as predefined in an SOP)

For comparative BA/BE studies, reanalysis of study samples for a PK reason (e.g., a sample
concentration does not fit with the expected profile) should not be done, as it may bias the study
result.

Any reanalyzed samples should be identified in the Bioanalytical Report and the initial value, the
reason for reanalysis, the values obtained in the reanalyzes, the final accepted valueand a
justification for the acceptance should be provided. Further, a summary table of the total number
of samples that have been reanalyzed for each reason should be provided. In cases where the first
analysis yields a nonreportable result, a single reanalysis is considered sufficient (e.g.,
concentration above the ULOQ or equipment malfunction). In cases where the value needs to be
confirmed (e.g., pre-dose sample with measurable concentrations) replicate determinations are
required if sample volume allows.

The safety of trial subjects should take precedence over any other aspect of the trial.
Consequently, there may be other circumstances when it is necessary to reanalyze specific study
samples for the purpose of a safety investigation.

5. Reinjection of Study Samples (3.3.5)
Reinjection of processed samples can be made in the case of equipment failure if reinjection

reproducibility has been demonstrated during validation or provided in the Bioanalytical Report
where it was conducted. Reinjection of a full analytical run or of individual calibration standards
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or QCs simply because the calibration standards or QCs failed, without any identified analytical
cause, should not be done.

6. Integration of Chromatograms (3.3.6)

Chromatogram integration and reintegration should be described in a study plan, protocol, or
SOP. Any deviation from the procedures described a priori should be discussed in the
Bioanalytical Report. The list of chromatograms that required reintegration, including any
manual integrations, and the reasons for reintegration should be included in the Bioanalytical
Report. Original and reintegrated chromatograms and initial and repeat integration results should
be kept for future reference and submitted in the Bioanalytical Report for comparative BA/BE
studies.

IV. LIGAND BINDING ASSAYS (4)
A. Key Reagents (4.1)
1L Reference Standard (4.1.1)

The reference standard should be well characterized and documented (e.g., CoA and origin). A
biological drug has a highly complex structure and its reactivity with binding reagents for
bioanalysis may be influenced by a change in the manufacturing process of the drug substance. It
is recommended that the manufacturing batch of the reference standard used for the preparation
of calibration standards and QCs is derived from the same batch of drug substance as that used
for dosing in the nonclinical and clinical studies whenever possible. If the reference standard
batch used for bioanalysis is changed, bioanalytical evaluation should be carried out with QCs
from the original material and the new material prior to use to ensure that the performance
characteristics of the method are within the acceptance criteria.

2 Critical Reagents (4.1.2)

Critical reagents, including binding reagents (e.g., binding proteins, aptamers, antibodies, or
conjugated antibodies) and those containing enzymatic moieties, have direct impact on the
results of the assay and, therefore, their quality should be assured. Critical reagents bind the
analyte and, upon interaction, lead to an instrument signal corresponding to the analyte
concentration. The critical reagents should be identified and defined in the assay method.

Reliable procurement of critical reagents, whether manufactured in-house or purchased
commercially, should be considered early in method development. The data sheet for the critical
reagent should include at a minimum identity, source, batch/lot number, purity (if applicable),
concentration (if applicable), and stability/retest date/storage conditions (refer to Table 1).
Additional characteristics may be warranted.

A critical reagent lifecycle management procedure is necessary to ensure consistency between
the original and new batches of critical reagents. Reagent performance should be evaluated using

17



ST E AR LL B 1E: 800-810-0439

400-650-0439

BRACWER(PE)ARAT /BREEB)BRAT

FERARIERNNS, LARAE, FEP stz
FREBBIMY N AR BIRIRIG IR, AAMFIBERRHEE,
WRETHOARBITER.

http:/www.shimadzu.com.cn

=
IR EAAX A AET 168 FEAFAEIAE
HRER4EED: 100020

#iE: (010)8525-2310/2312

7k BH
SR B E AR L6TS LA ERMEEFPOLLE
HBEL4RES: 110016

BiE: 024-23255577

AR
FERHRL—EE56 S R HARES01
HBEL4RES: 710065

B3E: 029-62737878

SEAF
BEAFHFUEIZISHRIFH14HE
HRERED: 830002

BBiE: (0991)230-6271/6272

R
HBNTH R S 220 SHSAEIIRE 5 DABE20/22011

ERER4RED: 450007
EBiE: (0371)8663-2981/2983

fH: (010)8525-2531

fEH: (024)2325-5577

R (029) 6273-7879

fEH: (0991)230-6273

£ (0371)8663-2982

Habic)
SRR BN 180 S EBE RS HB2R
HREC4RES: 200233

BiE: (021)3419-3888 fEH: (021)3419-3666

FRER

AR IR AR~ ASX = BR38SEH - IRMES T
#BERRD: 610063 BEE122
B (028)8619-8421/8422 16 (028)8619-8420
R

R EOX 2 S W AR S27TEBE
HBEL4RES: 210005
BiE: (025)8689-0258

BX
ERMAHXKER2S RETARE601
HREC4RES: 400011

BiE: (023)6380-6057

EN
BN R ARSI AE6 S ETAT L3 E 1122
HRE4RES: 430060

BiE: (027) 5908-0488

fEH: (025)8689-0237

fEH: (023)6380-6551

f£E: (027) 5908-0470

r

INHRAXERER230S BERAE

HRERED: 510656

B3iE: (020) 3718-3888 f&HE: (020) 3718-3804

B
BT A 432 S RIBATENS 908%

BBEI4RES: 650021
BiE: (0871)6315-2986/2987

sl

f£H: (0871)6315-2991

AITEUXEEHEEMEtE1sSEHMRAF LEXR3-BE—1#%

HBEI4RES: 518057
B3E: (0755)8340-2852

50
HEE KD T EBXRKAERISSSEEROTIAMKIIISE
HREC4RES: 410005

5B

EAARARIEEER01028F

SUITE 1028,0CEAN CENTRE,HARBOUR CITY,

TSIM SHA TSULLKOWLOON,HONG KONG

BiE: (00852)2375-4979 f£H: (00852)2199-7438

f€H: (0755)8389-3100

et B REVERR

604-8511 REPHPRXA ./ RERETL
BgiE: 81(75)823-1111 f£HE: 81(75)811-3188
URL : http://www.shimadzu.com

FBPFIEHNRB R, @RS &R REIRI RS &RE (EPTEY
AMEITHET. ABPERTAE M ITEM @ iRE 24,
FHRPFAERNEMABNGES. BRNFIERIFAST SREEFFE.





