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BWE:BN RITEAREIARE RN ARG B RERNRATHANFET T NG THR.FE BARETDEIREEZERX
F AT A N AR AT AR 8 A TR A R R TR R 2T 6 d IR B i RESHR AT M N F e, JF S
JREM AR ER AAEMATERAMNTEEA 0.05~5.0EU /mL, A ROBEFH IR EZETRAN DR FTELSFH 1T, =
2.9230-0.28321gC,;1gT, =2.986 6 — 0.222 9 1gC,, A8 % A H 5 A1 A - 0.999 6 & — 0.999 9. 4% A # B 5 & R &% & XA 5 h 82 &
FIREMRBATHANEETAN, RN REFEHEE0.15625 mg/ mL A T REN M ENSRE LT RN S WA A
FEEGBRERDETHMER , BRI 50% ~200% Z 17,6 HeAtiX St fm il M A E 25 R 5Bk — 5, A F AL Bt
DEREETH TEREG W RZSRMA N FFOETEN, EREHLIHES.
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Determination of Bacterial Endotoxin Content in Urapidil Hydrochloride Injection by Micro —

#E

Kinetic Chromogenic Method
Ll Fengchun,YANG Haiyan,WANG Jian,GUO Qiang ,ZHOU Jichun
(Henan Insititute for Drug and Medical Device Inspection ,Zhengzhou,Henan 450003 ,China)
Abstract: Objective

Injection by micro — kinetic chromogenic method. Methods

To investigate the feasibility for quantitative determination of bacterial endotoxin in Urapidil Hydrochloride
Micro - kinetic chromogenic method of limulus amebocyte lysate
reagent was used to assess the reliability of the bacterial endotoxin standard curve. The interference test was conducted to
determine the non - interference concentration. The bacterial endotoxins of six batches of Urapidil Hydrochloride Injection were
detected, and the results were compared with those obtained by the gel method. Results The reliability detection range of standard
curve was 0.05 - 5.0 EU / mlL, the regression equation of micro — kinetic chromogenic method of limulus amebocyte lysate
reagents from the two manufacturers were 1gT, = 2.923 0 - 0.283 2 1gC,;1gT, = 2.986 6 — 0.222 9 lgC,, respectively, with the
correlation coefficients of — 0 999 6 and - 0 999 9,respectively. Micro — kinetic chromogenic method of limulus amebocyte lysate
reagent was used to detect the bacterial endotoxin in Urapidil Hydrochloride Injection. When Urapidil Hydrochloride Injection was
diluted to the concentration of 0.156 25 mg / mL or lower,there were non - interference with the agglutination reaction between
micro — kinetic chromogenic of limulus amebocyte lysate reagent and bacterial endotoxin,and the recovery rate was 50% - 200%.
The endotoxin test results in six batches of test samples were consistent with the gel method, which all met the specified
requirements. Conclusion  Micro - kinetic chromogenic method can be used for the quantitative determination of bacterial
endotoxin in Urapidil Hydrochloride Injection,and the results are accurate,and the sensitivity is high.

Key words: Urapidil Hydrochloride Injection;micro — kinetic chromogenic method ; quantitative ; interference test;bacterial endotoxin
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1.1 {¢z%

Multiskan FC FE#R (Y (FEER KR < B > (U4
FRZNH]) 5 BioProbe 2 il N 8 2 K I R 48 (EEVT 22 B i 2
YA BRA T, V5.0) 3 ZH - 2 BRI IR A 75 (R 24 diby
HEAERT ) o
1.2 iX%4

AR R 5 R SR (R 5 25 A BRA Al dit
23060102X ., 23060103X ., 23060104X 7= i HLkS Ky 5 mL:
25 mg, it 5 23060105X . 23060106X , 23060107X 7= fifs KL
#4110 mL: 50 mg) ; St s 245 0 ik &R 1 (VL%
FE W A WA FR A W)L 455 2109080, HLAS 4 0. 35 mL,
6 I 95 Bl R 20 ~ 0. 01 EU / mL) 5 filf sh 75 €0 3 3,
F2CE M & AR R h A BRA A S
23020116, #4%40. 5 mLKMEER}20~0. 005 EU/mL) ;
8 I R R CREVE MR AR A BR A AL iS5
2312271, #L4% 4 0. 5 mL, REJE R 0. 125 EU/ mL) ; 41
N RS A K (BET JH K, 4t 5 B 160006 —
201803, A% Sy 30 mL) , 4 & N 75 F TAEPRE & (L5
150601 — 202318, HLkS Ky 80 EU / 7)) , ¥l [ o [ £
ri 24 fi K S E T B
2 HAEEER
2.1 HERNSHEREL)HBE

AR Ao BRBE 1 £ R 12 7 Ml R VE SR 24 1 I S
FHE i B 25 250510 44 BRI s P 5 R IR A A X
L=K/ MG KA Z 253848060 0 B8, M A2 dh e K
WG FIR 2B L 2. 5 EU / mg. 3% 18 2020 4E i
] 227 34 (PO ) )3d D) 9301 H e , BIR W] G 244 /™A% (223K )
FTFBAER 1/ 3~ 1/ 2, LIPRIEZ 4 25, Bl A v
e R /NF 1.0 EU / mg.

2.2 WEISEEIREHEZTEERE

B N B R TAERRER 132, A 0. 8 mL BET F
7K, e iR TR AT 15 min, 15 41 & N B T AE AR i 3 TR
(100 EU/ mL) ; B3 &, JH BET JH K # B 18 5. 0, 0. 5,
0.05 EU / mL 9 1N B Z A5 1 5 W W, B AWK B -1
3 IR B X IR 2 MR 3 A5 I e ik R
W45, Ui i h 745 B (03 #3050, A5 52 0. 35 mL BET
FHOK Z 3%, 0 BIH 25 wL % 33500 2= 96 FL s it |, 4
SVERC - 3R R 9] A B A4 AT PN i R AR v VA U 25 L M
PR HEA T BN o A 2R 48 Tt ise I O'E BE (ODOMELM 0. 1, L
NEEFTE](T) 2R 3 600 s, it BE A (37 + 0. 5)°C, & KA
405 nm, LA T B9 X5 () 8 R ket Ak A e B2 (C) 89 1g (A
YA HEATL AN THRAR E R () MR R SIS

102

I A R U R ARHEITZERY 171> 0. 980,28 57
RE(CV) <20%, 150 T WA R AR 24T Ryl
B 2 1001k 4 R0 0] )3 O #2530 R 1Ty = 2,923 0 -
0.283 2 1gC,; 1gT, = 2.986 6 — 0.222 9 1gC,, | r | >
0. 980, 174 CV < 20%, BAMEXT BE 4 N 35 R AUE /N T
Frofe ph 2R e ARV B, 7> 3 600 s, 76 W A7 o il 20 56
S ERPE T BRI A R TR R 1,

®1 FEHSTEMERBER

Tab.1 Results of standard curve reliability test

, SMehat nEhEEL

L indt
(EU/mL) WEEU/mL) (%)

KEDE LT =2930- -0.996 REAE 0 53600

2E% 028321, BB 0 3600 <0.00625  0.00

gl ARAE 0 >3600
RERRRES 005 1986

REERES 005 195 04812 LIS
REERES 005 1932
REFRES 05 979
NEFRES 05 1009 05974 1.6l
REERES 05 1004
nEERES 5.0 525
REERES 5.0 S 481165 188

REERES 5.0 543
395 10=0.0866-  -0.9%99 HEHE 0 > 3600
2% 0.9 RHATE 0 > 3600
E#A2 ARAB 0 > 3600
RAERES 005 181

<0.00625  0.00

REERES 005 197 0.089 131
RAERES 005 1802
REEfAS 05 1102
REZFRES 05 1135 05000 154
GEZ 2 SR 1
REFfES 5.0 666
nEERES 5.0 6091 49009 190

REFRES 5.0 684

2.3 BREERFRHEEKLEMN

R 8 1500 72 WU AR R (B (V) B 20 B8 N B A
#E b FH BET FHZK ¥ i, e 1R 2T 15 min, 85 il B 2N
N.0. 5N 0. 25N BRIV FE N B R R ER I, 5300 5 SR
TR % IR OR S BB AT 4 8 o1 B B
XTRRZE R WA 2,
2.4 HiXJFHILETILE

W AR R & v db IR 7 9 W (5 mg/ mL, dit S R
23060102X)id &, 735 BET KRR BEH % 2. 5 mg / mL.
1.25 mg/ mL, 0.625 mg/ mL, 0.312 5 mg/ mL .
0. 156 25 mg/ mL HEATET, 5 1 EU/ mL AR N 5
R EMBFERIRS AR E N 1.25 mg/ mL,
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Tab.2 Recheck results of sensitivity of gel method of limulus

amebocyte lysate reagent

A AALRA(E /L) Mk

#5  (EU/ml)  0.25 0.125 0.0 0.3 & (EU/nL)

VI 015 +++4 ++++ +4++ ---- -- 0.06 HARE
E+ TAMER R, - THMRBER R K O6R .
Note: + indicates positive reaction, — indicates negative reaction

(for Tab.2 and Tab. 6).

0.625 mg/ ml.,0.312 5 mg/ mL, 0. 156 25 mg/ mL,
0.078 125 mg/ mL Y& NEER 4 0. 5 EU / mL [ {0
BE A X BV YA, R i s 745 B e vk i) it A 7 B 56
GRS P R TSR FE 22 0. 156 25 mg / mL
S VAT Jotda e B i, xof PN i 3K 5 0] Sy e T A
HH, Bl 25 AR TR ILER 3.

3 FHABTKBER

Tab.3 Pre — test results of interference test

RERE Rem@BAEF(EU/mg)  ®E CV
(mg/ mL) 320 MR (%) (%)
0. 625 <0.080 0. 140 26 27.50  1.18
0.3125 <0.160 0.213 48 42.14  2.28
0.156 25 <0.320 0.343 96 68.21  0.78
0.078 125 <0. 641 0.41229 81.90  1.62

2.5 kST kg ss-520

P52 RGN (C IR il & - 32 2. 2300 F Jr vkl
#%5.0.0.5.0.05 EU / mL i N5 R bl b i, 20 5ihid
7‘7135.0\1*30.5\Eo.osO

At R (A ) A« b o it e B AR S
0.05 EU/ mL, 255 138 5 FRAE 1. 0 EU / mg, fe KM B
fEE(MVD) TH8AE A 10075, ZEASHE i MVD A9 5T
FH BET 7K XA S 2179 B, 45 TP il 0 i 245
R PR R R b AR T SRR B 22 0. 156 25 mg / mL
B UL e B AT 1E 3T P56

Pt P IRV (B VAV ) 1 5 - ULt B
%, A BET HIKF B 2 B v B2 4351 0. 156 25 mg / mL,
0.078 125 mg/ mL, R 5 5 %KM 1 EU/ mL A 8 %
WO A, BIVAS B vk B 43 il 0. 078 mg / mL,
0.039 mg / mL i & N7 0. 5 EU / mL #4655 BH
Xof BRI IR o

5o sl A 603k 4 R RN - 1% 3 L BET FH/KAE
S B EHE (D V) B 25 Wl A B CYET, & 25 WL
WA B ATEEIRR BN E R VAR, H 2. 250 F A
FNE BEA W BE AT 3 FL AR AR o 2, 1155 415X it
TR AN A PN R B (o) AV X FH ) 5 4t v
FESE(),H0.5EU/ mLINFEZEE N, AR
B r,r = (e, —¢) I N, X 100% ] TC TP He & 1]

W A 50% ~ 200% o 5K AN 5B il it 2 25
0 R E AT I, R 1 7 b 2R T S WO R
0. 156 25 mg/ mL J DL ¥ B, [0 3R 1 8 50% ~
200% , 2% WL 0] 200 B P4 2 2K 1K) A B e+
Pt BRI, 7T SR IR 2 285 . €092 o8 R 1R 5% i b 75K 3 A
WHATNT R E R A IEILR 4 K5,

*4 REFSEEEFTFHRRELER(REHSEEEERXT1)
Tab.4 Interference test results of micro — Kinetic chromogenic

method(micro — kinetic chromogenic method of limulus amebocyte

lysate reagent 1)

s FERE @ANEEEU/ml) wikE oV
(mg/mL) ##4h A (%) (%)
ZRERS B - <0.007 15 0.00
23060102X 0.078 - <0.007 15
0.5 0.36414 71.65 9.63
0.039 - <0.007 15
0.5 0.43320 85.21 0.70
23060103X 0.078 - <0.007 15
0.5 0.38800 76.17 3.81
0.039 - <0.007 15
0.5 0.43320 81.72 1.26
23060104X 0.078 - <0.007 15
0.5 0.39391 77.35 1.72
0.039 - <0.007 15
0.5 0.42391 83.35 0.37
23060105X 0.078 - <0.007 15
0.5 0.38186 74.94 1.95
0.039 - <0.007 15
0.5 0.45642 89.85 0.74
23060106X 0.078 - <0.007 15
0.5 0.39872 78.31 1.91
0.039 - <0.007 15
0.5 0.48524 95.62  0.60
23060107X 0.078 - <0.007 15
0.5 0.38335 75.24  0.79
0.039 - <0.007 15
0.5 0.45299 89.17 3.34
E:o- AMMITEORSE,
Note:— indicates the negative control (for Tab.4 — 5).

2.6 WHXBBARERENSELRSE

FRYE AP N #E R FRME 1. 0 EU / mg, #2020 4F pg{
FE| 245 L (8 ) )3 U] 1143 rpo e e i £ 10 5K 1 FH
Je s AR, BT LR D AN B N R A S RS
FE UL 6,
3 iTig

S (1900 R RN TR V8 LW\ B A O DR |
2020 4F it ] 245 i () )2 R CH A2 ) (18 i)
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Tab.5 Interference test results of micro — Kkinetic chromogenic
method (micro — kinetic chromogenic method of limulus amebo-

cyte lysate reagent 2)

e FRERE  @ERNEFFEU/mL)  ERE CV
(mg/mlL)  #HME A (%) (%)
RERS A - - 0. 002 06 0. 00

23060102X 0.078 - <0.001 90
0.5 0.28957 57.21 0.7l

0.039 - <0.002 13
0.5 0.43430  84.54 1.30

23060103X 0.078 - <0.00231
0.5 0.39316  78.17 0.26

0.039 - <0.001 98
0.5 0.42359  84.32 0.80

23060104X 0.078 - <0.002 14
0.5 0.40125  79.82 2.33

0.039 - <0. 00207
0.5 0.42757 85.10 0.38

23060105X 0.078 - <0.002 10
0.5 0.38088  75.76 2.52

0.039 - <0.00221
0.5 0.43481 86.52 1.32

23060106X 0.078 - <0.002 06
0.5 0.38674  76.94 2.06

0.039 - <0.002 11
0.5 0.53220 106.02 0.84

23060107X 0.078 - <0.001 83
0.5 0.38030 75.69 0.77

0.039 - <0.002 13
0.5 0.48821  97.22 2.08

x6 BREZAFNSERELR
Tab. 6 Results of bacterial endotoxin test by gel method

BRSdtd  AMR SR HRRRETE RS %k
23060102X - - + o+ + 4+ - - Kbhar
23060103X - - + o+ + o+ - - BhaR
23060104X - - + o+ + 4+ - - Kbhar
23060105X - - + o+ + o+ - - BhaRr
23060106X - - + o+ + o+ - - KAAR
23060107X - - + o+ + o+ - - EARR
WA ST AT M 2K SR R S R AR W5 SR AR 3l 2

AN 6 LR IR S M /R I A T T TR 4
R YRR 0. 156 25 mg / mL J LR 5 & vk i
IF, A0 P 7 25 D334 R 50% ~ 200% , HARSR & i
8RR T R, R R ER T R s
CIEE R G AT LA BRI 1, 76 KU EA 1724
By R A AT W A )y T LA A
B SRR B, nT R TR e S e A AR R AT
104

O

3

A A B TSI FIES 1 S B SR R s th Tl

A LA R R (AT 20~ 0. 005 EU/mL), 72

VEXS R T AJURE i 2R AT BE A% B R, A DR R 12

TC AR R A4 ER 3 1 Y0 5 HL i i 1m] iR mT B

FITRE 6 T AL IR 2 0 T PR B W) I AR vl

R FHEE R % ] , XAt it A7 20 B8 N 25 R A A, 58

GBI ROT. , BRI VA R A 6 LA S AT A E

B AR S DA LI P B IBCE B 2 20 i Vs T

VR0, PT 55 20 T A 7 2R R AR B SOV BT ) 2 R

DA 2R G T 452 A A B A 2 ) L (EL2: e Tk B A 5

R AEAF AL, TR A R D e B R AR

G Ay sh ¥y, R ok 5 B IR AR Z 8] H

fi R B & AR IE TN FE R A A AR ST R K

Jreti -1l H R R T A OGTER C L, ik

WL R B B R D5 1), Hovh (el 3l A B R

AN, U A EAS G i 3285 B ARy —F

N BE 2R E AN A0, R R 25 wL, A5

“3R” I 327 VA A DN R 9, RO L BT A RE

SR, AT HEAT SRR T I A, B B A Ak

IAEPR B T OD (B L i B4 20 T PN B 3R 4G A L

IR A 0 2 BRI A 7 R A8 A DG T B T 5 At i fn

FEREALN 25 L, 55 KA IAREASHERY 7 00, % A B3 AR

IR 5 b, B VR R S I 45 AR PR BT Y R

ey, SEHR N BN U 1 RS T R O RIAR Sk

FIBET /K, By IEAMNEAE N 22 75 15 G 2 PR R4S

25 AR R s A Bk, RERE W 2 EHE T S

HEOR , RE/D G IRINAE , ol TR MR S i st /R T

SPRAR T N TEIE R E A

S 3k
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