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Study on the standard of biological assay of protamine sulfate’

GUO Yu-dong, WU Bin~, HU Yu—chi, CAO Cun-ran, SUN Yuan—yuan,
ZUO Ze—ping, LI Li, GAO Yang

( Beijing Institute for Drug Control,, Beijing 102206, China )

Abstract Objective: The establishment of heparin binding—titration method to determine the biological activity
of protamine sulfate, and to determine the method of the rabbit blood test by replacing the current Pharmacopoeia
standard. Methods: The domestic and overseas research progress of the determination of the bioactivity of protamine
sulfate was studied, and to bioactivity of heparin binding—titration method was studied in this laboratory. Through
a methodological study, together with a comformance inve stigation with rabbit blood method, the feasibility of this
methed in the lab is determined. Results: The method of biological activity of protamine sulfate was established
by heparin binding—titration in our lab, the repeatability and precision of the method was good, and the results
were consistent with those in the rabbit whole blood method. Conclusion: the determination of biological activity
of protamine sulfate titration of heparin binding force by using instrument measurement to avoid errors
caused by man-made judgment is simple, more objective and more accurate, and its efficiency is higher, and the

results were in good agreement with the rabbit whole blood method. The method be used as an alternative method of

o P UBRIER R (RS 279 )
= GEEEHR Tel:(010) 52779681 ; E-mail : wubin@bidc.org.cn
H—VEHE  Tel:(010)52779671 ; E-mail : guoyudong23@126.com

LRI S



1542 -

5 M 4 W 22 E ChinJ Pharm Anal 2017,37(8) ‘jPA

rabbit whole blood. Keywords: protamine sulfate ; anti-heparin medicine; heparin binding—titration; rabbit whole

bloodmethod ; replace ment; methodology study ; standard research

T R FEKS 28 AV S — FhBo T 25 24 15 G O
FHFI697 IF 58 s s R A4 i s 2R w] F
AMIGER L8 355 1T 107 P 25 245 SRS R A P 33 A7
Fo W TR RS B 1 i A e B U I il D
PR, BT I R — A F X B Al 2R i #ohi e 1
RS T, 1 R A AR T 2 A M58 , B
R frOKS B 1 M — BB IS PO LB Im M 258
T AR P T R 2 A AAEAR S (B R
RS B R R B e R K B R o)
FE MG R R T gl i 25 o E 258 (ChP ) SE[H
28 (USP ) JE[E 25 ( BP ) BRINZG B (EP ), H A2
JRJs (JP ) RHBRAR fe0kS 85 11 34043 W= .

BRI 2R B8 1 SR IBOR JEAS AR ], (H AL
W LA] sp AR R B AR R . BRR fa s R
F PR 25500000+ JH A 0 0 e 3 459 2R PO . A TR e A
B ORI 2 BT ECRE K 4 I / I R ot ] O AR
DI A i 073 il T 4% R T LA Wi S R 1
FEEE A I DA AR, SRtk 25 1 AR I e 7
AT IR AR R R 2 5 R B T —3,
NI 4 B RS 5 T AR M BRAE 7 o USP10 flR
FE 1955 4F H WA A9 02 25 1 K vk, 2 5 £ USP34
Ji— B M s USP3S MU B NP R 454 1 - T
SE M, B USP38 W0 SRR (i 7 ik (R b 1
BT ZREG — E:. BP1963 4ERUT dh ez M I
Hk, & BP1980 AERRITHA MITF R LS &1 — s s
JP14 Y a8 4 4 11, JP16 FRUR WIF 454 71 - T
W15 ChP1977 ARERRICER S I3, 1985 AERRIE IS /
B35, 2 2015 AERRIA AT TR E 3 0

P T e o 25 00 S A, e il Y
M3, R IR SR 2 BB IR 2 i K, 3
F, 25 W7 7 L AN 5 %) () A5 5 1, i v P 3
SER SR A, BUMA RO HL2 % s sy
055, AR R A B T % SEARAT DA B T A
BRI

JHF 245 B 71 — T A2 1 I 5 A R A0KE 2R ALY
P AN P i Y I 2, 4 2 A 0T B (]S IO
JE B AR PSR AT I 2 10, 4 D 1 1) 2 WL
5, R 2EAE /N, BP1980 4F R RISk HIF R 454 1 - ik

hhiHE i

FEEIN A2, {3 H #2010 47 J5 USP. JP EP A 43 i
SIS I A AR O IR A A ) - R E, D
28 30 AR IRIE AN S B TE , W IF R 45 A 1 - i E
PIEATTY

M\ ChP 1) & J& K T, A6 Wi 2808 ff 4 42 1 v Al
W1 RINIKIEG 2R DR ITIE A BB . WA E 2
BIRATRRAS LA, ChP FRRTIR froks 2 (R 2
() 7 L 20 B S Y A0, I R AT S A L v 5
DT SRR | 152 TR AT e 4 0 3 R /
S d:, I T IF RS & - S E iR
FORS B AT A 7 VR AT, W TR [ At i £
T = QR ey R i s e | S A (S
1 SEIew
1.1 SEEshY)

W2 H AR A ZK R, RIS SCXK (5E) 2006
0009, F b5t 438 I 48 S50 S R ARAT B FIHAEE
1.2 SEER IR

TR K 26 F1EORE, 165 YY 150501, YY 150502,
At st B EEILI 2547 FR AN 7 5 B R f00RS 8 11 i S
5 09150704, 09150705, 09150706 , At 52 13t FE B4
257 BN 5 FFZ AR A, FLA 197 TU - mg™' It
5 150509-200912, [ B i 24 ik e ST B s KT
WK S 1510163202, 41 FEUZEHBR A .
1.3 SEEYAS

TU-1901 28 4R AT UL 43560 BE 11, 36 30 38 A 3 H
IS FRTTAE/A F 5 SpectraMax M5 fifFR1% , Molecular
Devices 23 7 ; B ( 1000~100 WL, 200~20 L, 20~
2 ulL ), Eppendorf 23 .

2 XWHE

2.1 RSN

211 DGER KRR TR E R S RS
FREEE T8 RS E A SHFRERE &
Y, 2 A WUTTE SSRGS R . iR O
(ELBE SR 30 B4 o5, It B R K 2 P %0, USP 37
FE T PRI Vi TR R R D X AR R, AR
AT RE A , TP FUE T I 500 nm, A SLLG % 2%
£% 400, 450,500 550,600 nm 3t 5 K e ek
Bk,



‘J PA 25 ¥ 5 22 E  ChinJ Pharm Anal 2017,37(8)

1543 -

2.1.2 S EIE  MREEXT L USP . BP A1 JP %
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Tab.1 The effect of measuring wavelengths on titration end point

R TR (mass

TSI 100 U » mL™" IFZEFRUER RO A =

=g}
concentration of sample )/ S ( The amount of heparin standard solution ( 100 U * mL™" ) added at the end of titration )/ pL
(mg* mL™") (number) 400 nm 450 nm 500 nm 550 nm 600 nm
0.15 1 460 460 460 460 460
2 460 460 460 460 460
0.10 1 320 320 320 320 320
2 320 320 320 320 320
0.05 1 155 155 155 155 155
2 155 155 155 155 155
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Tab.2 The absorbance of titration end point of different

concentrations of protamine

Rl TR

('mass concentration

L REAR / BRAS 22
=)
G (end point absorbance/jump difference )

of sample )/ ( number )

( mg-mL™") 400 nm 450 nm 500 nm 550 nm 600 nm

0.15 1.062/
0.363
1.184/
0.447
1.056/
0.366
1.001/
0.300
0.229/
0.020

0.869/
0.330
0.974/
0.369
0.888/
0.32
0.828/
0.248
0.173/
0.020 0.013
0429/ 0.334/ 0270/ 0226/ 0.191/
0231 0.167 0.127 0.097 0.072
8 (note ) « BRAEZZER AR I 2 205 BT HEZIBO G BE 1922 576 ( The

jump difference is the difference between the titration end point and the

0.749/
0.295

0.808/
0.290

0.756/
0.274
0.692/
0.199
0.143/

0.640/
0.244
0.684/
0.236
0.651/
0.238
0.580/
0.158
0.118/
0.009

0.554/
0.205
0.582/
0.194
0.563/
0.194
0.591/
0.223
0.102/
0.006

0.10

0.05

absorbance at the previous baseline )
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Tab.3 The investigation of stability of protamine sulfate test solution

R At B EE (mass

P il T30 A R B Ta] 0 72 235 5 ( determination results of different time after preparation/ ( U+ mg_1 )

concentration sample )/ %5 (number )

F L ¢ K58 P B ( P value of paired

(mg-mL™) oh 4h Bh comparison t test )
0.15 1-1 160.0 153.3 166.7
1-2 160.0 153.3 160.0
2-1 153.3 153.3 153.3 0~4h:0.2897
2-2 153.3 153.3 153.3
3-1 160.0 160.0 153.3 0~8h:0.688 4
3-2 160.0 160.0 153.3
Xxs 157.8+3.5 1555+3.5 156.7 +5.6
0.10 1-1 160.0 155.0 160.0
1-2 160.0 155.0 155.0
2-1 160.0 160.0 155.0 0~4h:0.2897
2-2 160.0 160.0 155.0
3-1 155.0 155.0 155.0 0~8h:0.0940
3-2 155.0 155.0 155.0
Xxs 1583+2.6 156.7+2.6 155.8+2.0
0.05 1-1 160.0 155.0 155.0
1-2 155.0 155.0 145.0
2-1 155.0 160.0 155.0 0~4 h:0.999 9
2-2 160.0 160.0 155.0
3-1 155.0 155.0 150.0 0~8h:0.033 5
3-2 155.0 155.0 150.0
Xxs 156.7+2.6  156.7+2.6 151.7 + 4.1

hhiHE i
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SE L CE 8 h IRk B 4T 1 28 m Mg A BTG, S fR
TR 72 25 5 A v e, At 8 R B T B, el
15 4 h NSERINE
3.2 JrikeaBsg
321 HEMWHEE BERMORE A 3 HHIR &2
JEORHE 1 d NEENE 6 I, MESS R LR 4. thak
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Tab.4 The repeated examination results of protamine

sulfate determined by heparin binding—titration

M 5E 255 (determination results )/

FEAAt
(U-mg")

('sample

lot )

X=s/  RSD/
(Urmg') %

1 2 3 4 5 6

PR WSR2 RIUINT 5%, 4% 2
SO AEIE RSD AAAT 5% MOHLE . 7T B
2 IV IE S5 R 2 5, WIRIFA B e
PRI X7 G A B
£5 FREAN - AEENERBERES
HHAEERER
Tab.5 The day differences results of protamine sulfate

determinationed by heparin binding—titration

72 25 5 ( determination results )/

FEAAL S (U-mg")
('sample lot ) —
1 2 3 X+s RSD/%
09150704 133.3 1333 1333 133.3+£0.0 0.0
09150705 133.3  130.0 1322 131.8 £ 1.7 1.27
09150706 133.1 136.7 1333 1344 +2.0 1.51
YY150501 1489 157.6  156.1 1542 4.7 3.02
YY150502 139.6 1347 136.3 136.9 £2.5 1.83

*k6 ARARMBFERLEES - BEENE
MEREREAMNN R IMER
Tab. 6 The effect of different personnel on the determination

of protamine sulfate tite by heparin binding—titration

M 45 ( determination results )/
FeEam it~ (U-mg")

('sample lot )

A B (personnel ) 1 AW (personnel )2

09150704 133.3 133.3 133.3 132.1 1333 1333 133.1+0.5 0.37

09150705 133.3 133.3 130.0 132.2 131.1 131.1 131.8+1.3 1.0

09150706 132.3 133.1 136.7 133.3 1333 1322 133.5+x1.6 12

YY150501 155.8 1489 157.6 156.1 167.0 161.4 157.8+6.1 3.8

YY150502 148.9 139.6 134.7 141.0 150.9 149.2 144.1+£6.5 45

322 RS AEWE B, A
] — 5255 N Gk HH A — 5 R AGE 22l E 3 d, e
BN UL 5, s T LIE LI E 3 d, 3 At
FUHT 2 HLJFURS I 2 45 5 2 (RS B 25 57, Ui
WA T — 8 2 100 5 R FokS B LR 6 H (]
25 TR,

TRHERE S 530 2 A 53R F AR TR A R A 7
T, I ESUNE L 5. X 6 R & 15 2
SEILAT AT O L« 4G5S, PA(E R 0.861, K LI

09150704 133.3 133.3
09150705 133.3 131.2
09150706 132.1 131.1
YY150501 155.2 155.8
YY150502 153.0 148.9

BEERE 543 9 R 2 65 TU-1901 28 4h 1] UL 4y
FeHCEETFT 2 5 SpectraMax M5 R AL HEF 71 5 , I
ERF RN E I 7, X2 7 R &I E SR Y
S5y B HEAT AT F A K 5, 4 2 M 22 ] R
FHIT oA ¢ K56, 1531 6 A Heae 45 51 P A, 4390 h
0.989.0.951.,0.908.0.939,0.914, 0.866, 1] L%k &5 1Y
PEEHAD 3 BANESIOIN E LS R 2 (A R U
HF ol FEAS [ 0 B SRR SIS, o) 52 235 SR8 A W 2
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®7T AANEMNHRLES - BEENERREBEAYNEMEZE (U -mg")
Tab.7 The effect of different instrument to determination protamine sulfate by heparin binding—titration
Rt > SR 1 IR 2 REFRA 1 REPRIY 2

( sample lot ) ( spectrophotometer 1 )

( spectrophotometer 2 )

('sicroplatereader 1) (‘microplatereader 2 )

09150704 13222 13222 1333 1311
09150705 1333 136.7 1333 132.3
09150706 1342 1333 1323 1314
YY150501 156.9 155.2 155.8 161.1
YY150502 153.0 151.7 157.4 148.9
323 —EMEEE KIrEepE R R A W IR G55 ) — T E 5 0 5 45 SR A G 4 vk

MEHATINE  FFRIER IR 8, K3k 8 ikl T
et TR 6 U S AT H ML, T RE 45 R B
AT PR A R 20 15 31046 9 Bl
®8 MEREESN -BEEEREMENESERILER
Tab.8 The comparison of measurement results byheparin
binding-titration method and rabbit whole blood method
eIk

TE 4

RS G ) - e
IEZE R

s (determinati -
FRAiiES (' determination results of clermimna IOT] X+s/
('sample Lo o results of rabbit .
binding—titration method )/ U-mg")
lot ) o whole blood )/
(U-mg™h) o
(U-mg™")
1 2 3 4 1 2
09070404 132.2 132.2 133.3 131.1 136 138 133.8+2.7
09070405 133.3 136.7 133.3 1323 129 137 133.6+3.0
09070406 1342 1333 1323 1314 136 143 135.0+4.2
YY150501 156.9 1552 1558 161.1 148 147  154.0+5.0
YY150502 153.0 151.7 1574 1489 146 154 151.8+42

R9 HREEN - BAEESREMENELSER
P B AL B HE SR

Tab.9 The transformed data of measurement results by heparin

binding-titration method and rabbit whole blood method

- e gL e IR AR
ppppn RO RS N
i ransform data o
R ( transform data of binding—titration .
(' sample thod ) /7% rabbit whole blood )
metho
lot ) ’ 1%
1 2 3 4 1 2

09070404 98.8 98.8 99.6 98.0 101.6 103.1
09070405 99.8 102.3 99.8 99.0 96.6 102.5
09070406 99.4 98.7 98.0 97.3 100.7 105.9
YY150501  101.9 100.8 101.2 104.6 96.1 95.5
YY150502  100.8 99.9 103.7 98.1 96.2 101.4

hhiHE i

W 45 5 B 38 J B A SPSS SEd i, 4507
20T

% 5 T 5 25 SR B RSD oy 0.43% , 503 3 1l
97.3%~104.6%; i 4= 1L 7% 1 RSD R 1.1% , £ 45 Y [
M 95.5%~105.9% , W e 4 I 0 o S5 R iR 25K
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