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WE.HN #isiamtpiaedFeR E bk (image capillary isoelectric focusing, iCIEF) 7 i 447 £ 3% % 4k (human urinary
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ik A8 mg JkE Fu E(pl) A 6.14 Fo7.05 695 b EARIRH K 0.5 wL AR, Bed) A 100 pL A XStk R AT R B0, R A
M ATREELAELS00 V FLaHE 1 min, BAEE3000 V. HLEHE6 mn, HR HLEHFTEEREERT EAER
FEP B E A 90% ~ 110% 2 Ja) ; KIS FELE R 09 17 24 0.995 75 F H M IAIE b 44 R M4k 49 pl 4948 4R 4R £ (RSD) ¥/ F
0.2% ,% % M# 0.013 mg - mL ™' ;IDA B F b i R /Byt A RIF, RAZF ETAR LY & REJ £69 HUK &
TR, 8 A6 iCIEF ik A RAFeY 5 B M FE R AT M AL S ARIT A R R G R S e B AT R
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KR 50 A M BT R A AR IR R 8 A B Rk (iCIEF)
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Establishment and Application of ICIEF for the Analysis of Charge Heterogeneity of Human Urinary Kini-

nogenase

XU Rongrong, LIU Bo, FAN Huihong, WANG Yue " (NMPA Key Laboratory for Quality Research and Evaluation of Chemical
Drugs, National Institutes for Food and Drug Control, Beijing 102629, China)

ABSTRACT OBJECTIVE To establish an analysis method of the charge heterogeneity of human urinary kininogenase ( HUK) by
using image capillary isoelectric focusing (iCIEF) and complete the methodological verification. METHODS  The 35 L 1% methyl
cellulose, 10 L 200 mmol - L™' IDA, 4 pL pharmalyte electrolyte, 48 mg urea, 0.5 pL pl marker with pl 6. 15 and 7. 05 were
added in the sample solution. The focusing condition was pre-focusing voltage 1 500V, duration 1 min, focusing voltage 3 000 V,
duration 6 min. RESULTS  The optimized method has stable baseline, and the target protein was significantly different from the
unrelated protein, The recovery rate of accuracy verification was within 90% - 110% , and the linearity verification result had r* of
0.995 7, The RSD of each isomer pl in the repeatability verification was less than 0.2% . The limit of quantification was
0.013 mg - mL™". The concentration of urea durability, IDA durability and the electrolyte pharmalyte durability are good. Using this
method, the charge isomers of HUK from different manufactures were analyzed effectively. CONCLUSION The developed iCIEF
method has good specificity, precision, linearity and durability, and can solve the problem of charge heterogeneity evaluation of protein
products, which is of great significance to the quality control of such products from the perspective of charge heterogeneity.

KEY WORDS: human urinary kininogenase; glycoprotein; charge heterogeneity; image capillary isoelectric focusing(iCIEF)
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DASE I W 0 25 19 57 6 408 TP Y sl S R, AR Y
HRE AT T 2 H AT A DA ST 5 e
kR etk —T

Jt3 5 MK (human urinary kininogenase , HUK ) J2&
S IBCT (R RRE BSUAF 55 B e PR — OB £ 1, AR
WS R 2 AL I 52 A iR S P R 2 5 i
LA LT SRR R 2 — 2 A, R TR
A PR o AR v 2 O A — S g A, T I L AR
b SR BB A X AR 3 AR A S 1 Y
JERIZ — ol T IX AR R [ A7 2308 7 il PR3 1 7

S DR IR AT SR AT TR B R A

— BT SRR A L E

Ui JC 8% iCIEF A T HUK AY4RiE . A0F
FEELT ICIEF BORHE ST 1 HUK H 47 53 50 M 19 53 A
T3 TR R AR 7= Al i) HUK 7 i o ey S i 4
IIAR RO , IR R Aol 7™ b A AL 1) — B AT T
P o

1 UEFE5iKE
L1 L&

AL AR B A0 S R R R R IR (R
Maurince , 3% [E Protein simple 2\ ) ) ; 5.0 HL (5
1-14, fE[E SIGMA A7) 5 HL7- K F (845 XPE20S,
T+ METTLER TOLEDO /A 7] ) ; Millipore-Milli-Q #3
2K AL (32 [ Millipore 242 7)) 5 i i iR & 4% (L5
Digital Vortex-Genie 2, 3% [E Scientific Industries
NCIDR
L2 K% 5 KA

I ] D00 R SR B o T A £l 4% 3 1L, i
AB Ak 42 i IR R (5 U6504, =98% , 3 [
SIGMA 72y &]) 5 W& 3 — 2 I8 (iminodiacetic acid,
IDA) (#t*5 220000,98% , ALDRICH ) ; ¥4 Ha fi# Jit 7
W (5 17-0456-01 , 3£ [E GE Healthcare 2AF] ) ;1%
SELF 4 % (MC) (Jit % 102730) ,0.5% MC (Ht %
101876) .pl 6. 14 S5 S ARiCH) (415 100220) pl 7. 05
SEHLRRMCH) (LS 102226) (CIEF ZE0HRCH (15
046-025) H LB (5 0. 1% MC b5 102728) (BIR
(% 0.1% MC, 5 102727 ) ( Z£ [ Protein simple /%
H]) ;10K #87E% (Omega 500/ pk ,PALL) ,

2 7%k
2.1 HmaE

KR (0.7 ~ 1 mg - mL™") 3 5
(0.1 mg-mL™") Fi 10K i U8 4 & # B 4,

T E 2GRk 2024 4 8 H 57 59 4 16 1]

14 800 r » min ' B5.0> 10 min, FZifb K B0 3 WK,
W B S AT R B Ry 4 mg - mL 7 Al
ES AR 790 ( 29432 0. 013 mg) B8 32, 73 |
fifg ¥ 200 L 7K o, 2 10K 8 A K, ik &,
AT 4 mg - mL7

2.2 HHREBERNH &

I8 L2, 17 TR il 5 ) 4 mg - mL™" {25
FRU W, A 35 wL 1% W 3L 27 4 % 10 pl
200 mmol - L™ i IDA 4 pL TR R T A TR (48 mg
JRER, A S A 3 (pl) O 6. 14 F1 7. 05 155 L i
ICHIA 0.5 WL, SRIG A 42 WL 7K, SHARFE AR R4
PRF R 100 L, FE5ME A 1505 14 800 r - min ™'
05 min 80 Wl FIEW, #4452 96 LA PRI
2.3 RGEHEEFRREEREMS

% F Maurice cIEF (P/N090-101) f & ; AL
fFy: IR AR 1500 V, 4522 mF[A] 1 min; AR
J& 3 000 V, 52 0F [A] 8 ming 584G I %, <
280 nm [HHZ # : 100 mmol - L™ " & &40 (5 0. 1%
MC) 5 BH#% # :80 mmol - L™'"B§fR (5 0. 1% MC) .
2.4 FUoiit
2.4.1  JREFWEEMAL  BEIRRE AR SIER,
FEAFIREAIHSE SR 0.4 .68 mol « L™ AfRF
A 100 uL,

2.4.2 IDA WAL BCHIBR IDA ¥k BEA R oh  H:
M ZEAFARTR] FORE SR AR R L (75 IDA ¥R 4330 0
20 mmol - L™',

2.5 JrikFmIir

2.5.1 ERJEtE uEH BrRE R AR ER .
25 FHAFIRE AR R 3 RO i VR34 7 43 #T
2.5.2 AEEESHEENE RO IrERCH H
PR A RERE 3T, [R)—FE L e 220t 6 1 K™ AR
BT W EAT AR, T A W pl LI R I TR 1 73 [
AOFEE AR X bR 22 (RSD) o FCii] 6 4y AR [R] Y
H bR AR R S IROCAL R J7 i SR ATAH R Y 2%
PESEAT b, BEAEE R v A 3 BERR L 2 E gk 1 &
25 Rl o A ER SR 7 A Y A AT AR
AR pl SIEEA A 2 LAY Y{E S RSD,

2.5.3 R AT HBREONBIRER,
wapnl IR AN S R o g & I O SE2 D839 il
%7 0.031.0.063.0.125.0.25.0.5.1.0 mg + mL™",
IR R T AR 0 i, 25 A 3 IR LA 6 N
LB 32 A 10 DA U oy 5 7 ok B AP 2k [ U
32 3 WHEEMGH 3 Flh&k SRR, ARIEA
P2 F AR ZER [ bRt B 2 — 20 b s e
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UE s SCAS B 7 i (ICH_Q2_R1) "™ iy A
PR (limit of quantitation, LOQ) ,,

2.5.4  ZME RO R O 0. 64.0.56 0. 48
0.40.0.32.0.24 mg - mL~ ag@$r~4§ B %
A LT S5 R 18 06 T R A T I

2.5.5  MERBE OIS 1\#unﬁi%,ﬁ HARE
LT 4351 0.1.0.2.0.3,0.75.1.0 mg » mL™" |

M3 o KBRS R AT R TR R BT
A ER oG e I BT 94 1 B, D245 J3E i of i

FA) W T RUR 5 28 1 o ) 22 0 B A 4 Tl U, A5 381 T
5 o I R NN 9 AW T2 i e
T RE 5 BRI U T AR RN S BT R

2.5.6  PPEHLERR A O A A T Ak
FEH 3% A% 5% WIRE i T, 57 R A [R) 5 v i A
53T

2.5.7 IDA Wyiif % FECH] IDA Fe ZCUS vk B
18.20 .22 mmol « L™, R FAAAR 7 b RE 44

3 & R

3.1 Kttt

311 JRERWEMHE HARMIRERSIRER
FE IR, 25 R R A B A4S Y SRR RDLTE , AN A T
HLK IR BB 5 RN R A R R TSN 7R B it
TR E FA MR o MIKREWRE N 8 mol - L
i, 26 FLRE RS B 1 2 M FLUGE TR S5y, 1 22 [A) R EE
B, WOk 8 mol - L™ JREBAME A F AW . A
[ B ) PR Z A8 I A 88 L IR 1

pl Marker
6.14 7.05
Ui, I |
RS | GNRGY | —— 0 mol-L"! Urea
VIV\J |
e \/V\,__W_J‘WWJ\.___WF__\ 4 mol.L"! Urea
|4
), e Ao b~ 6molL'Urea
1l
I,
&
. J ———— 8 mol.L"! Urea
3 4 5 6 7 8 9 10

pl
B1 ai&E&EEE S REHK(CIEF) % 947 & 5 5T
A (HUK) o 77 53 51 89 & R 8
Fig.1 Determination of the concentration of urea in the analyse
of human urinary kininogenase ( HUK) by image capillary isoe-
lectric focusing(iCIEF)
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31,2 [HMR S50 IDA RS2 me BT IR e
R, AT I IDA Hﬁ,ﬁﬁﬁf%%ﬁﬁ%ﬂﬁ:ﬁﬁﬁ
SR A I A1, AN RERLOR B, 38 ORISR BN
SR IR 20 mmol - L' IDA YE?@FHP%?:E
FEFAH1O 4 B R G I 4 1 B A A, 3R 1 R0 T
AR B e H A 2 AT, LR BEAERE SR &

WA 20 mmol - L") IDA, TLIE 2.

pl Marker
6.14 7.05
A
I |
w\/ \/ \/\‘ A I It "
R
I H h B
Mw
\‘ \\ “ W ‘\ \\ n n
WH m‘ , -
N
—-’*’j\/\} \ \J v\‘\/"\-—-—--———j‘ K‘W“Lﬂ'—wwrﬂvh
3 4 5 6 7 8 9 10

pl
A = R¥RANIDA;B - %11 20 mmol - L~ IDA,
A - without IDA; B - with 20 mmol - L =1 IDA.
B2 T#A#=ZE(IDA) X HUK iCIEF f} § 49 %
Fig.2 The influence of iminodiacetic acid (IDA) for HUK's
reserve by iCIEF

3.2 iCIEF 77 3£ 51

HUK () iCIEF $L7Y & 3% UL & 3, 58 M2 0 2 f i
HA, He Pt e ] 22 £k DL I 4

36983874
35347

pl Marker
6.14 7.05

pl
B3 HUK #y iCIEF g A &3
Fig. 3 The representative chromatogram of iCIEF for HUK

3.2.1  LjEtt RAMGAR TN IEHE T 04, HARE
LB S X0 ARG R A P, HL2s PRtk
PR B 2 AR (6. 05,7. 04) I 2 A, AN
bR (BT S) o RIIZITER &R ITE R AT
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Fig. 4 Diagram of voltage (A) and current variation (B) over

time during HUK focusing process

pl Marker

6.14 7.05
/L’»—J\———v——w— Blank

JJWJ\J\»M\Aﬁ/L_\_.JK_____V‘ Unrelated protein

"JNU\M/\/\AA_ _ N\ i HUK
3 4 S 6 7 8

0 10

pl
5 HUK # iCIEF # )8 £ 33F
Fig.5 Specification verification of iCIEF for HUK

3.2.2 WEE OGRS W — s it
FE6 W, FE S INEE (& 6) , Eig A —F 4
AW TG ARUET 43 Ho 9 RSD 4 0.25% ~6.78% , % pl
f) RSD ¥ < 0.4% , 3 W% A 2% (Y K %5 B R4
(1),

pI Marker
6.14 7.05

3 4 5 6 7 8 9 10
pl

W L~ 14 G BIREIEE 1 34 POUEIE B | ~ 145003 ~ 12 S22 ol
P51 ~10,

Peaks 1 — 14 correspond to peak numbers 1 —14 in Tab. 1, 3 and 4, respectively;
Peaks 3 =12 correspond to peak numbers 1 —10 in Tab. 2 respectively.

B 6 HUK ty iCIEF (L5 4 5 % %iF

Fig. 6 The instrument precision of iCIEF for HUK

TR 27 s 2024 1 8 J155 59 0 16 11

%1 HUK #iCIEF % ERIEL R, n=6,k +s

Tab.1 The iCIEF results of precision verification for HUK.

n=6,xts
The peak Peak area percentage/% pl
number Average RSD Average RSD/%
1 0.34 +0.02 6.78 2.95 +0.01 0.38
2 0.97 +0. 05 5.39 3.02 0. 006 0.18
3 1.96 +0. 03 1.71 3.14 £0. 008 0.24
4 4.41 £0. 10 2.17 3.28 +0. 006 0.18
5 7.25 +0.08 1. 06 3.41 £0. 006 0.18
6 11.13 £0. 10 0. 88 3.57 £0. 006 0.17
7 14.52 £0. 04 0.25 3.73 £0. 006 0.17
8 17.33 £0. 06 0.32 3.90 0. 006 0.14
9 17.02 +0. 10 0. 60 4.07 £0. 004 0.11
10 13.35 £0. 14 1.05 4.27 0. 004 0.09
11 7.92 +0. 04 0.49 4.48 +£0. 004 0.10
12 3.17 £0.06 1.85 4.69 +0.003 0. 06
13 0.31 +0.01 3.37 4. 83 £0. 004 0.08
14 0.22 +0.01 5.70 4.89 +0.004 0.08

QO Bk 544 1R 45 e T BUE 23 BB RSD A
0.71% ~6.10% ,pl {4 RSD H 0. 14% ~0.20% , %
Wiz PR R (R 2)

%2 HUK# iCIEF EZ M RiIFEF, n=6,x s
Tab.2  Repeatability verification results of iCIEF for HUK.

n=6,xts
The peak Peak area percentage/% pl
number Average RSD Average RSD/%
1 2.17 £0. 13 6. 10 3.44 +0. 005 0.14
2 4.66 +0. 17 3.61 3.57 £0. 006 0.17
3 7.36 0. 17 2.33 3.69 +0. 007 0.18
4 11.62 £0. 06 0.49 3.83 £0.007 0.19
5 14.99 +0. 05 0.33 3.96 £0. 008 0.20
6 17.68 0. 14 0.81 4.11 +0. 007 0.17
7 17.51 0. 09 0.50 4.27 +0.008 0.18
8 13.41 +0. 10 0.75 4.44 +0.008 0.18
9 7.70 +0. 05 0.70 4.72 +0.007 6 0.17
10 2.93 +0.06 1.95 4.79 £0.006 7 0.14
3.2.3  ERER EIATTEEERAN 3 K, HL

AR5 3R v = 113.39 = 0.604 (1 =0.999 9) ,
y =110.54x - 0.603 5(r* =0.999 9),y = 111. 84x —
0.865 2(r* =0.999 9) . #izH& ICH_Q2_R1 FxR i1,
LOQ =10 x0. 150 948/111. 956 7 =0. 013 mg - mL "',
3.2.4  ZME B &AM 0.32,0.28.0.24
0.20.0.16.,0. 12 mg - mL ™" 7B & e J3 B Sl ERE A
N XoF 454 HH fif S AR A e TR AR R A TR P [l
AL RN y =48 761x —517.78 ,r° =0.995 7, FH
OTIELNE R AT

3.2.5  MEEAEE IR R:y =29 729x -913.03,
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r=0.9998, 0.1.0.2.0.3.0.75.1.0 mg - mL™" Jii &
WREE B R il B 181 Wi 2R 23 5] O 102..0%  100. 48%
97.77% .101.19% 99. 52% , ¥J7E 90% ~ 110% =[],
FUNZ DT B HERR T R A

3.2.6  TEHLAR BT R 23 5 ECH A0 B w1
LA L N 3% (4% 5% BYFE SN IR, 45 R 2
7N, TERU PP U SR B2 A 25 PR 1, e TR AR o BT
2% LA b 1) S A 068 TH AR 22 S5 D R 45 WL Ff S A4 4 pl
{EL22 BN A ARG TR AR A 20 F DA K pl (2
{ELINYRbREZE (x +5) \RSD WL 3,

%3 HUK &y iCIEF B R m A4 R, n=6,x %5

Tab.3 The results of pharmalyte’ s durability for HUK by
iCIEF. n =6 ,x 5
The peak Peak area percentage/% pl
number Average RSD Average RSD/%

1 0.38 £0.09 23.80 2.90 +£0.19 6. 69
2 1.07 0. 11 9.96 2.98 0. 19 6.48
3 2.00 0. 12 6.08 3.09 +£0.20 6.53
4 4.45 +£0.07 1.46 3.24 +0.21 6.38
5 7.27 £0.24 3.32 3.36 £0.21 6.31
6 10.98 +0. 28 2.58 3.52+0.21 6.07
7 14.71 0. 26 1.78 3.67 £0.22 5.93
8 17.29 +0.05 0.27 3.84 +£0.22 5.76
9 17.08 +0. 04 0.21 4.01 £0.22 5.57
10 13.24 +0. 20 1.53 4.21 £0.22 5.32
11 7.80 £0.17 2.23 4.41 £0.22 5.05
12 3.27 £0.21 6.47 4.62 £0.21 4. 60
13 0.27 £0. 04 16. 14 4.76 £0.20 4.15
14 0.20 £0.03 13.23 4.82+0.19 4.02

3.2.7 IDA ®y it HE g3 Bl R A 18,20,

-1 NI 3 3
22 mmol + L™ fY IDA Jy &g £ 45 Jin ik &, 45 2R 2

N WETHTFRAE 7% LA (1) 45 35 58 F fap 5 A4) 1R 1) Ut 1T
FUE pI {8 25 5738930/, I 540 A e i A 49 EL DA
B pl (¥ E AR EZE (5 +£5) \RSD W3 4,
3.3 iCIEF 77 i fl T 7= & — S E
KA W05 2 3EA T 04, JeR i A £k 5

B Al 4% 3 HEHIFR 3 HE . & A R 4ol fa] =
fin 1) iCTEF SERA AR 4340 488 ol — B0, ARl ] 7= iy
(1) iCIEF AR AR A AL —E 25 57, [l AS [R) 41t
W Z (] 500 =Z ) pl 43 A AR — 30 A Al
4 S RS 1) 14 A F g S AL 4R, i A 0 2 12
A A, SRR AE T AE 2. 92 ~4. 94 2
(6] 5 B il 3 S 98 FD S A 2 11 A S 4R, 45
SRR pl AR ALE 3. 32 ~4.96; FLEL{AK pl Il i
BUMR LA 5 ~ 8, Bk 45 B B . il 570 () iCIEF
S ME LIE 7 ~ 85 A B P Al J5 i il 37048 2 1 I
K9 ~10,
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%4  HUK & iCIEF 247 IDA it Fl 2 B, n=6,x+s
Tab.4 The result of IDA’s durability of HUK by iCIEF. n =6,

X xS

The peak Peak area percentage/% pl
number Average RSD Average RSD
1 0.34 +£0.02 5.09 2.91 £0.11 3.92
2 0.98 £0. 04 3.57 2.98 +0. 12 4.02
3 2.00 +0. 12 6.20 3.10 £0. 12 4.01
4 4.36 £0.24 5.60 3.24 £0.13 3.88
5 7.38 £0.15 2.00 3.37 0. 12 3.69
6 10.92 £0. 18 1.68 3.52+0.13 3.58
7 14.65 0. 12 0.83 3.68 £0.13 3.47
8 17.31 £0. 03 0.19 3.85+0.13 3.38
9 17.10 0. 01 0. 06 4.02+£0.13 3.22
10 13.33 +£0.08 0. 61 4.22+0.13 3.01
11 7.88 £0.08 1. 06 4.43 £0.13 2.88
12 3.25+0.26 7.90 4.63 £0.12 2.59
13 0.30 +0. 06 18.56 4.78 0. 12 2.49
14 0.21 £0.03 15.55 4.84 0. 11 2.22

RS A3 4 HUK G 450 5 7 i iCIEF U 5 #y pl 45 R
Tab.5 The pl results of three batches of HUK preparation and
active pharmaceutical ingredient ( API) form enterprise A by

iCIEF

The peak number Preparation’s pl Raw material’s pl

/Batches A B C 1 I m
1 2.95 2.97 3.09 2.92 2.95 2.93
2 3.06 3.05 3.17 3.00 3.03 3.01
3 3.17 3.17 3.29 3.11 3.14 3.13
4 3.30 3.30 3.42 3.25 3.28 3.26
5 3.42 3.41 3.54 3.37 3.40 3.38
6 3.57 3.56 3.68 3.52 3.55 3.54
7 3.72 3.72 3.81 3.67 3.70 3.70
8 3.88 3.88 3.97 3.84 3.86 3.87
9 4.05 4.04 4.12 4.01 4.03 4.04
10 4.23 4.23 4.30 4.21 4.22 4.23
11 4.44 4.43 4. 46 4.42 4.42 4.44
12 4. 60 4.59 4.65 4.61 4.62 4.62
13 - - - 4.71 4.71 4.78
14 - - - 4.83 4.83 4.84

HE TS 1~ 14 0500 REE 9 thilfe 1 ~ 14,
Note ; Peak numbers 1 — 14 correspond to peaks 1 — 14 in Fig. 9.

4 3t it
4.1 M
HUK JE LA 5 2 1 R 2 1 o, DAfie
R PR b i ig ok i FART R AR
UL IR ) AN TEAS [ 5 2 o R JS B i R
Z  DRAE TR 1 e AN —
EARERSRTENNEREZ — R4
Xof 4 H R 8 Sy 2 CAn B 8 2530 AT UE B F
PR ) B R BB, AN BR S B R far S O Y 4
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F6 Ak 34 HUK # 7 5§ F i iCIEF Il & 49 % W 17 7 ®T7 B3 # HUK &7 5 & i iCIEF 3l & 8y pl £ &
FEREER ST ER Tab.7 The pl results of three batches of HUK preparation and
Tab. 6 The aera percentage results for HUK's charge isomers API form enterprise B by iCIEF

of three batches form preparation and API of enterprise A by The peak number Preparation’s pl Raw material’s pl
iCIEF /Batches a b ¢ 1 2 3
] . 1 3.43 3.32 3.45 3.45 3.52 3.52
The peak Preparation peak Raw material peak
2 3.54 3.45 3.53 3.56 3.64 3.66
number area percentage/ % percentage/ %
3 3.69 3.59 3.71 3.70 3.78 3.80
/Batches A B c I I i 4 383 3.73  3.85 384 392 394
1 0.38 0.52 1. 10 0.39 0.52 115 5 3.98 3.88 4.00 3.99 4.07 4.09
2 1.14 1.49 1.93 1.16 1.24 2.68 6 4. 14 4. 04 4.16 4. 15 4.23 4.25
3 2.25 2.57 3.00 2.20 2.51 3.56 7 4.33 4.22 4.34 4.34 4.41 4.42
4 4. 66 5.05 6.54 4.82 5.14 6. 64 8 4.53 4.42 4.53 4.54 4.58 4. 60
5 7.54 8.87 9.62 7.80 7.78 9.64 9 4.74 4.63 4.74 4.74 4.78 4.79
6 12.68 12.38 14.43 11.22 11.60  12.76 10 4.88 479 4.8 4.8 490 4.91
7 1513 15.41 16.94 15.37 1552  15.46 11 494 4.8 493 49 495 4.9
8 18.39  16.58 17.23 17.46 17.10  16.45 FE R 1~ 11 43510 10 Huig 1 ~11,
9 16.96 17.02 14.86 16.56  16.05 14.18 Note: Peak numbers 1 - 11 correspond to peaks 1 — 11 in Fig. 10.
10 12.40  11.90 9.27 12. 88 12.25 9.76
11 6.33 6.08 3.93 7.02 680 518 £8 B k34 HUK v 4 5 B 3k iCIEF N = 09 4& v, 17
12 2. 14 2.14 1. 14 2.65 2.62 2.14 %W%méﬁ%qﬁﬁé]\th%%
13 - - - 0.27 0.27 0.29 o .
Tab.8 The aera percentage results for HUK's charge isomers
14 - - - 0.19 0.15 0.14

of three batches of preparation and API form enterprise B by
T VP51~ 14 Z3 5% 9 Hidg 1 ~ 14,

iCIEF
Note: Peak numbers 1 - 14 correspond to peaks 1 —14 in Fig.9.
The peak Preparation peak Raw material peak
number area percentage/ % area percentage/ %
pl Marker
6.14 705 :g: [[[ /Batches a b ¢ 1 2 3
J l —oanin 1 0.83  0.94 0.8 0.38 0.9  0.79
reparation A
‘ Preparation B 2 1. 80 2.28 2.20 1.04 2.43 2.20
Preparation C
| 3 4.41 4.79 4.84 2.70 5.47 5.42
1 4 7.35 8.20 7.72 4.87 9.65 9.67
I 5 12.21 12.02 11.53 9.19 14.23 14.59
st Lol A s Preparation 6 17.15 16.40 15.80 14.17 18.24 18.75
7 18.39  20.05 16. 98 19.72 19. 64 19. 83
:w‘ 8 20.38 18.91 20.00 22.56 16.39 16.17
iy AP 9 14.22 13,11 16.04 19.48 10.31  10.09
. . . . . . 10 1.92 2.19 2.51 3.57 1. 66 1.57
0 : N " 0 § 10 1 136 116 L51 235 104 095
B7 A HUK Fif 5 & 7 iCIEF R & & w K
Fig.7 Enterprise A's API and preparation retain superposition 6‘)1' . ];'?: e ART1
T . API 3
diagram by iCIEF | * Preparation ¢

Preparation b
Preparation a

K 4 L RbR 0 ) B AR G pI (BT 2 Ty ik A N R
B SR T ACTER 5 AR I 17 LA UL 56 42 1) 52 SO | B DS S
W, RESBEPEEREEAREMBEDY
B, AL TEAREE R E DR, 58

et I B (! e Preparation

R
4.2 HEGAHE 2 4 5 8 10
PITIEXTRE R ORI B ARZHER T 2 ms B 4w HUK =28 ( b) 5 %51 ( T )iCIEF & &

23 SRR AL FEAL TR A e W 2 U oK. 1o, Fig. 8 Enterprise B’s API and preparation retain superposition
TR B A B BOR MR IR W, X TR diagram by iCIEF
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Fig. 9 Enterprise A’s APl and preparation representation by
iCIEF
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i 234 3 10, Preparation
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Fig. 10 Enterprise A’s API and preparation representation by
iCIEF
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FH ] L-KS 2R ) v] LA #5008k S A A A A
7l HUK SE 25 (A SRR fh A O o 4 75 25 1 B
PR X3 43 W 102 FH B R 0 A O, 38 A S
20 mmol + L™"{y IDA ] DU BT A5 HR, 7 S #4 14K ft) 1
R HAE R (HREMAX KRG, BT
TE R pH B I B AN KB FAR T, pH. of B2 i 4
A RES S B0 B AR
4.3 FTHENAEEX
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PE RS2 R IR R | PR AT, AT DL
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H AT, iCIEF & R 7E C b [ 2 #1) 2020 4F Jig
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