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Bacterial Endotoxins Test Method Study of Active Pharmaceutical Ingredient of Insoluble Adrenaline

ZHANG Ju, LU Xiaojun, YANG Yating, HE Kaiyong, SHEN Jiate (NMPA Key Laboratory for Quality Control of Blood
Products, Hubei Engineering Research Center for Drug Quality Control, Hubei Institute for Drug Control, Wuhan 430064, China)

ABSTRACT: OBJECTIVE To establish a method for bacterial endotoxin test of active pharmaceutical ingredient ( API) of insolu-
ble adrenaline. METHODS  According to the bacterial endotoxin test ( BET) method in the general rule 1143 in the Chinese
Pharmacopoeia (2020 Edition, Volume IV ), adrenaline API was dissolved with hydrochloric acid and diluted with BET water. The gel
method and kinetic turbidimetric assay were used to carry out interference test and endotoxin recovery interference verification test.
RESULTS  Adrenaline API was dissolved with 0. 1 mol - L™" hydrochloric acid to 10 mg - mL™", and then diluted 200 times or more
by BET water, which had no interference effects to bacterial endotoxin test. CONCLUSION The BET method established in this
study can be used for the bacterial endotoxin test of adrenaline API of adrenaline to control the product quality.

KEY WORDS :bacterial endotoxin; insolubility; API; adrenaline
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WA BR A AL IS 2111302, A6 I ¥ [F 0. 005 ~
10 EU = mL™") s BRI 0] (VT2 B 7 A A T
2w, A5 2102193, HUAR 3 52 0.1 mL, R
0.5 EU « mL™") s BIeid 2 i) (VL R P A= )
A R A A5 2103051, B4R 4552 0.1 mL, RAEUE
0.5 EU - mL™") s 20PN TR 2 A7 (BET) FZK (L%
FEWTHA A RS ) 415 2201110, BUAS Rl 100 mL)
TR (WL A FRIsGRA FR 2 7] 4145 20220311)
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Jp:BE 1 mg B ERE P EHE N R E N
/NF10 EU,

2.2 EIE

2.2.1 HRANMARELEY WAWHNERER
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Tab.1 Rechecking results of limulus amoebocyte lysate( LAL) sensitivity in bacterial endotoxin test

LAL lot Bacterial endotoxin concentration/EU » mL ~! A A

NC
number 1.0 0.5 0.25 0. 125 /EU « mL~! /EU » mL !
2102193 ++ + + ++ + + - - == - - == - - 0.5 0.5
2103051 + 4+ + + + 4+ + + - - == - - == - - 0.5 0.5

TE:NC — BIEXT IR s A — B bson R 5 A — 200 RO i M

Note:NC — negative control tube; A — LAL label sensitivit; A, — measured value of LAL sensitivity.

2.2.2  HhEREWN T
il 1 mol - L™ 45

HER TP IS K 1 mol - L' ERFR A% & 8UH
BET /K #hl 5% JB& /K ¥k J& 0.02.0.01.0.0050.002 .,
0.001 mol - L~" )£k ik 2 %1 % Wi ; BL 0. 01.0. 005 .
0.001 mol - L™"AY£RIR R NI WAE A A 35 5L 0. 02,
0.01.0.002 mol - L' W MR IE W 5 4N Wk B
(2.0 EU - mL™") B4R N 35 AR e 5 A S5 R B
RA BN A 2L WENFHER (1.0 EU - mL™)
{7 0. 01 .0. 005 0. 001 mol - L' flj£h iz &% PPC %
W AER B, AHO0. 1 mL in AZIC EZH A
K ERF (A K0.5 EU - mL™") W EN, H4
WBETAT 2 48 5L 2 A BET JKAE N BT iR
(NC),2 A 2 A WREE N E R R dE S AR R
FHPEXTEE(PC) o I A 0.5 EU - mL™ B4 K
12 R0 5 R RN AT RO, A5 R L3 2,
PHABEEE R F W] ,0. 001 mol - L~ Eh R X} # i  5
NHE R IBEAE SOV TC T4

HBRIEX TYIKEE K 1 mol - L™ EhFRfK 4
FH BET 7Kl 5% 0. 002 ,0. 001 mol - L™ 3%, 40 N
BERARME ML BET 7K AL 44 .24 (A ,0. 51 ,0. 25\
WeRE(2.0.1.0.0.5.0.25.0.125 EU - mL™") i %
W B 0.001 mol « L™"Eh R M AE R A W HL
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FEh 8 H BET /K it
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0.51.0. 251 ¥k N FE 2% 0.001 mol - L' Eh RV
W AEH B W HL2A 40,54 .0. 250 HRIF N FE R bR
HESTIBAER C i 45 HL0. 1 mL AR E 51w
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BNLAWBCPAT 2 4, B W C B VREE AT 4
B U TR N B R R A KA 2 S B PR X A
(NC) . T3 B ¥R C i S 4 a0 R RE, 45 3R WL
3, G5 I,0.001 mol - L' FhERXT #7514
BER BRSSO TE T4

2.2.3 0.1 mol - L™ ERBRIAE WX 7 K M54 IR
R EI T PR 5 8 1 mol - L' 3R R 1% 45 98
BET 7Kl 0.2 mol - L™" ¥, 41 B P9 75 2 A f
FH BET 7K il 5%, 200,100 .50 .25 EU - mL ™' A #,
G315 0.2 mol - L™ b RS ARBURS], 1354 100,
50.25.12.5 EU - mL™ "% 0.1 mol - L™ "L RV,
THH BET 7K #5100 4%, 15545 24 A 0. 510 0. 25 ¥k
JENTEZEAY0.001 mol - L™ EhMRVW . AN ER
YER U BET 7K1 24 (A 0. 54 0. 25X YREEIHINRE 245
HESD IR, VR R bR R R RS, B
RARSNE RS IR 2. 2. 27 AT TR, T HEl5s
FIVGRBERERZAR A 0. 001 mol « L™1 7E“2.2.2”
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PIFEZE A O. 1 mol - L™" bR, 52 I 28 s Mk JEE 1 JL
APEYEIILE 0. 5A ~2. 04, TETHEAE .

LB HIE AR, A% 0. 001 mol - L™ ERi A
MRZH . SR 4. SRR BT E S R 2] R
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R2 0.00l mol - L' BB MAAENEZRENTHTRRER

Tab.2 Interference pre-test results of 0. 001 mol - L™" hydrochloric acid solution on bacterial endotoxin detection

LAL lot ¢( Hydrochloric acid)/mol + L. ~!
Series NC PC

number 0.01 0. 005 0. 001

2102193 A liquid - _C - _ .
B liquid - - - - + +

2103051 A liquid - - - _ .
B liquid - - - - + o+

T A — ERRR AR I B — 7 24 IERAR RSN NC — BRI B s PC — FPEXS IS

Note: A —hydrochloric acid series solution; B — hydrochloric acid series solution containing 2A ; NC — negative control tube; PC — positive control tube.

%3 0.00l mol - L' #BMAERAAEAZZAETN THRLEE

Tab.3 Interference test results of 0. 001 mol - L™" hydrochloric acid solution on bacterial endotoxin detection
LAL lot Bacterial endotoxin concentration/ EU + mL ~! A Measured sensitivity
Series NC
number 1.0 0.5 0.25 0.125 Liquid /EU + mL !
2102193 B liquid + 4+ + + 4+ + -—-—- -—-=- - - 0.5
C liquid ++ + + ++ + + - - == - - == - - 0.5
2103051 B liquid + 4+ + + 4+ + -—-=- -—-—- - - 0.5
C liquid ++ + + ++ + + - - == - - == - - 0.5

1E:A -0.001 mol - L~140R; B — LI 51 5 C — BIRFAb77R 2 HUE X I FR S s NC - BIHERS B

Note: A =0.001 mol - L =" hydrochloric acid; B - for the interference test series; C —the control series for LAL labeling sensitivity; NC - negative control tube.

F4 0.1 mol - L't 7 A 1 & W%

Tab.4 Effects of 0. 1 mol -+ L.™" hydrochloric acid solution on endotoxin

LAL lot Bacterial endotoxin concentration/ EU + mL ~! Measured sensitivity
Constituencies NC
number 1.0 0.5 0.25 0.125 /EU + mL-!
2102193 0.1 mol + L. =" hydrochloric acid solution ++ + + - - == - - - - - - = - - 1.0
BET water + 4+ + + + 4+ + + - - - - - - 0.5
2103051 0.1 mol + I. =" hydrochloric acid solution + o+ o+ o+ 4+t -—--- -—-=-- - - 0.5
BET water + + + + + + + + - - - — - = 0.5

E:NC - PITEXT R

Note ; NC — negative control tube.

2.2.4 0.05mg - mL™' ¥ EREM TR g
BN 2 bR E 50 B BET JK il B 200, 100, 50 .
25EU-mL” MW, 5 3 Mk E L RE
10 mg - mL ™' W0 I SR BUR S, B0 A
100.50 .25.12.5 EU » mL™' NEFEZN S5 mg - ml ™!
AR AR (FRBR A E R 0.05 mol - L7") , Fi
BET 7K#5 B8 100 1%, 155745 20 A .0. 50,0, 250 1)
PWREEZEAY 0. 05 mg + mL ™" i i BH M X HE VA T (3
R BE 47 0.000 5 mol + L71) o Z5IRILEES, H I
i 2R DU 2 (R P ISR B0 &35 SR 2 I, B 2
Ve BE 1) JLMF- BB AE 0. 54 ~2. 0A AR R R V5
BB AR R A N R R A A T TR
2.3 BAWEHRE

IR RAE K 0.005 ~ 10 EU - mL™", 40 4 P 7
ZFRE S BET sk 1 ¢ 3. 125.0. 625 ,0. 125,
0.025.0.005 EU » mL™' |7 . & H 0.1 mL
A SAnE F e A 0.1 mL 2R 0 & N,
TR A 5T, 4 A Al B N 3 2RI A PN AT R
RV BE AT 3 45 [RIBE B BET 7K 5 %35 )= I 1
R EIPERT R SPAT 3 4 IO IR E R (37 £1)°C
TAEPE K R 660 nm, W% W 56 & h 0. 02, 45

W2 6, i B4 b fE B & [ E gy B R
LgT=2.8-0.3 LgC(T Jy ) i i} ], C 2}y i W& h
YT N BE R R L), A OC R B r 19 4 XA
0. 999 , JZ i B [A] £ 447 ~3 070 s, T B P % BE 45
JC R IsER] >3 570 s, R AR ofE il 26 s, ol T
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#£5 0.05mg-mL™' FEREBRAAMAFEFNTHABLER

Tab.5 Interference test results of 0. 05 mg - mL ™" epinephrine solution on bacterial endotoxin test

LAL lot Lot number of the Bacterial endotoxin concentration /EU + mL ~! Test NC Measured sensitivity

number test product 1.0 0.5 0.25 0.125 solution /EU « mL !

2102193 20201101 + o+ o+ o+ -— == - - - - - - = - - - - - 1.0
20201102 ++ + + - - - - - - - = R 1.0
20201103 + 4+t -—— [ [ - - 1.0
BET water + 4+ + + + 4+ + -—--- -—--- / 0.5

2103051 20201101 ++ + + + + + + - - - - - P _ 0.5
20201102 + + + + + + + - - - = - - - = _— - = 0.59
20201103 4+ o+ + 4+ - - - [ - - 0.59
BET water + 4+t + 4+ ++ - - - - - - - / 0.5

1 NC - B BAE

Note: NC —negative control tube.

R6 HANFFHAREEREHENTEERRER,
n=3

Tab. 6 Reliability test results of standard curve of bacterial en-

dotoxin dynamic turbidimetry. n =3

Adplus endotoxin Mean reaction Coefficient of

/EU « mL~! time/s variation/ %
Negative control >3 570 -
0. 005 3070 3.24
0.025 1739 1.07
0. 125 1 096 6.12
0. 625 682 6.47
3.125 447 3.10
2.3.2 HREHRBRO TG 1 ml - L7

B2 Ak #& W BET JK il A% 0.02,0.01,0.005,
0.002.0. 001 mol - L™y EL R R 51 1& i ; HL 0. 01 |
0.005.0. 001 mol « L™"FER R RINEWAE R A 5
B2 0.02.0.01.0.002 mol - L' (b BRIA TR 5 2,

Interference test results of different concentrations of hydrochloric acid solution on bacterial endotoxin .

W (0.25 EU - mL™") B9 4018 P 75 2 bR v o 7
SERFRE A, MR A AL R N ER (0125
EU - mL™") fi 0. 01 ,0. 005 .0. 001 mol - L' fyh
2 75 PPC VR, VE R B W i#F47 T-HEIA5: : 43 51
B R4 0. 1 mL g Wi Se g 0. 1 mL 357
RN N TR 15T, SR 4 TR P9 7 38 o A
AR, o e o T A 2 4, R A% 1 [ 2. 3. 17 33
o DESS A G, 4 br o il £k ]9 7 #8435 15
ER RIS AN S AR AL T N B R AL R R W
M NTER & &, T IR (B - A) /0. 125 x
100% . 53R 7, FHRXK LR ,0.01,
0.005 mol - L™" £k R fin A N 75 % J5 K W H,
0.001 mol - L' #h MR i A N % R J5 [l e R K
51% , A H 0. 01 .0. 005 mol - L~ "5 iR %} % it
5N R B RA TH,0.001 mol - L' 4k
TR 6} 2R 5 N B R I BEAE O TS T

n=2

Concentration of dilute hydrochloric acid/mol « L.~! Dilution factor/times  Plus endotoxin/EU - mL,~!  Measured endotoxin/EU + mL ~!  Coefficient of variation/%

Recovery /%

RT TRRKENERAAENFETHRRBER, n=2
Tab. 7

0.01 100

0.005 200

0.001 1000

0 <0.005 -
0.125 <0.005 N -
0 <0.005 -
0.125 <0.005 - -
0 <0.005 -
0.125 0. 063 0.45 51

2.3.3 B ERRER R ST S KA SO
U (MVC) J2 48 761 50 v A3 i i W Bk /e 1R ik
SRR B R BE , 70 AN 8 2ok A Bk B2 T kA 7
R MR AR, A 1 #fiE MVC,

MVC =)\,/L (1)

%o, LA il A0 20 0 PN B 2R R, N A BEIR
LIRS R (EU - mL™") |, s 7E 6
FEFH T bR AE R 2 E RN R R . A
a AN NTER B FRIEN B 1 mg B ER P& 40 N

T E 2528 2024 4 6 H 5 59 5 12 )

HFEMEN /DT 10 EU, Z X F ZA8E NN
0.005 EU « mL ™", 145 A] 8 MVC =0.000 5 mg » mL™",
3RS R RS 0.1 mol - L™ R RV it i
#2010 mg - mL™" &7, A BET /K5 B 200 £545
0.05 mg « mL ™" M3 §h 75 W5 4018 PN 2 2 b o
BET K BE25 EU - mL™', 510 mg - mL ™" |
MR RV ARBUR S, 884 12.5 EU - mL™'
FH 5 mg - mL7 K VA TR CER R O R R
0.05 mol - L"), FiLfH BET /KRR 100 15,1554 A,
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WeENTEEZ (0.125 EU - mL™") f40. 05 mg + mL ™" {55
ot BEAES BEVA T (R IR I e 224 0..000 5 mol + L71),
BT ER . (E A IR AW KT MVC,
FRRRZ W /N F I R TE THLH JEE 0.001 mol » 171,

R BLIRARBATHENEREHRTRRRER, n=2

AR 8. [l e 4l 5 45 R R W, A
0.1 mol + L™ R g ¥ 1, W 2 P9 74 3 119 [T g %y
74% ~80% , #E—LHHIEME AL AT 0.1 mol - L7
IR LIRS, AT T A A N B R A

Tab.8 Recovery interference test results of bacterial endotoxin in epinephrine APL. n =2

Lot number of the test product Dilution factor/times Plus endotoxin/EU + mL ~! Measured endotoxin/EU « mL ~! Coefficient of variation/% Recovery/ %
20201101 200 0 <0.005 -
0.125 0.095 0.29 76
20201102 200 0 <0.005 -
0. 125 0.010 4.9 80
20201103 200 0 <0.005 -
0.125 0.093 0.44 74
3 PUFRSIE I 1143) 53 1 mg ' 1 BRER 5 4l N7 R
A 5 R RS RN 10 BUL RS 50 2 A

T, VR T /K G JEURE 24 il D00 5 B2 5 4 A A R A 7
PR AN PIRE AL L, A 7 i B A2 B 2] BET
b s 11| B e o YR C R DES - O = S oY S R S 2]
RIETFK, P 4% 38 1OV 2 A BIF 55 1) 56
PRI B a5 R R A Eh IRAE s s i 'S
%, P BET KRB G153 —mo it S, b
HEBR VA 70 2 PR P 75 280 1 1452 i), AT 5 3 1 s
JEE i AN S A b 5 1 % 4% T R R A e K BT
AT TR . B A S A b I A R R
B R fe KOG TR 24 0. 001 mol + L™, bRy
WHE S 0.1 mol - L™, 4 PN 75 R A6 AR 6 (%
JEwk) LT

F AT FH 400 N 7 25 K6 B 3 114 T 8 2 35
RIPETLFELAE 0.5 ~0.03 EU - mL™"  ARBFFT 4%
0.5 EU - mL™" 4% 19 %3550, B IR 0. 1
mol + L™ ERRECH LA Y 10 mg - mL ™' F ] BET
IKHE—ETRBEE MVC HE T N E R T, b
36 H AT B A R R T . SRR R
ZH 0.1 mol « L™ ERBRYA it o il £ LA S I T8,
XN TR AT TIAEN . AR SRR it
AT 2 RE A ROt HERR T3 R Sl N 5 22k 250
M AHF 0K M # Z BUCE I E 50. 1 mol - L™ 3
R (R S A TR TR BET KR B8 MVC HEf740
HWNTER R T, 25 R EZHE EIREA 0.1
mol « L' Eh R £ At VA TR A Ao R 4 T PN 7
ZHAE LTI, B RN 74% ~80% . [Hit,
P FLAH TR P B R AR A o U S i, A
B 0. 1 mol - L3RR, HER 2 52 U , il i
10 mg - mL ™ AR, TR A0 TR N AR R KA K
Z/DHRE 200 5, ML A A (2020 AF ¢ [ 2 )
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