2024453 J1 20 H 45 33 555 6 1) Y& % - AE3RAG -
Vol. 33,No. 6, March 20,2024 China Pharmaceuticals Inspection and Test

FE DS :R927 XERFRAERD: A XEHS 1006 — 4931(2024)06 - 0069 — 05
d0i:10.3969 / j.issn.1006 — 4931.2024.06.015

ARERMHEFRULENATATSRRERL XY
B, S, BRI

(BARLEENTE&ARRERRA X I, 2 EIT 361000)
WE: BN ZaRBaAREarmi N EEohEs s ik BAF®0.5mL, femi A &F 44 AK(BET f7K)5mL,2 000 r/ min
%% 5 min /5,3 000 r/ min 35 5 min, BRKA8, A BET A KFHBEZTEAEH A7) 5k 4% 2020 (P E 25 (vwg3p) )@ W) 1143
AAFERE L, SARARER R SR EX FHAREFEMNFR PO AEE, F KR FERGRRABER) G THRANFF =Dt
BR KAMBERAEE 2R LA KA R T S e 20 EU/ mL A A B DR E 50% ~200% TEE W S R4S
BESRZKRERG AR BREGE AR E R HEREERITEENFEREY T/
KRR A IR, MANETKRFERE  BRRE; I3 EX; SR RE®
Study on Pre — Treatment and Bacterial Endotoxin Test of Fulvestrant Injection
HONG Ying ,WENG Luna,LIN Lihua,GAl Yating
(Xiamen Institute for Food and Drug Quality Control,Xiamen ,Fujian,China 361000)
Abstract: Objective To establish a bacterial endotoxin test (BET) method of Fulvestrant Injection. Methods Precisely 0.5 mL of

the sample was taken,5 mL of water for BET was added,then they were mixed by vortex oscillation at 2 000 r / min for 5 min
and centrifuged at 3 000 r / min for 5 min,the aqueous phase was taken and diluted with water for BET to the desired multiple
series solution. Based on the general principle 1143 bacterial endotoxin test in the Chinese Pharmacopoeia (2020 Edition, Volume
IV),the endotoxins in samples were tested by the gel — clot method,kinetic chromogenic assay and kinetic turbidimetric assay,and
the interference of water extract (aqueous phase) and recovery ratio of endotoxins were explored. Results The aqueous phase
diluted twice or more had no interfere on the tachypleus amebocyte lysate, and the recovery ratio was in the range of 50% to
200% when 20 EU / mL endotoxin was added. Conclusion It is feasible to use gel — clot method, kinetic chromogenic assay and
kinetic turbidimetric assay for BET of Fulvestrant Injection after water extraction.

Key words: Fulvestrant Injection; bacterial endotoxin; water extraction method; gel — clot method; kinetic chromogenic assay; kinetic

turbidimetric assay
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X HGEITR
1 XE5R%E
1.1 {4z8

BET — 48G R4 T P4 5 22 I A (R HER R R & F}
A FR A F] ) 5 Research plus Y 13 & 7% % #% (15 [
Eppendorf A & , B L 50 ~ 1 000 L) ; M3 basic iR
TERA A (FE[E TIKA /A 1] ) ;3 - 15 Operating Manual 75
L LHL(SEE Sigma /A H]) .
1.2 iK%

G FIREE ST (AR AL 3L iS5 B LA A,
B, CHEAY, MK Ay 4532 5 mL:250 mg) s M N R TAF
b A &b (CSE, #EVL 2 W AR A BR A | L L5
2205050, KA R 4E 7 10 EU) 5 #3857 1,2(TALL, TAL2,
BT Z YA BRA R 55351120 2203160,2202230,
FAHE Sy 5 0. 125 EU/ mL #10. 005 ~ 50 EU/ mL) ;
# R 3(TAL3, @ MU b AE 4k Tl A BR 2w L 50
21101012, REJE 4 0. 125 EU/ mL) ; & {57 4 (TAL4,
JE 11 3R A R B A BR S D L ik ok 22034102,
R} 0.005~10 EU/ mL) ; 40 B P 2 2 46 2 H K
(BET 7K, W22 B A= A BR A \) s e AR e T
v A RS B L A543 51 R 2105260, 21070105 , KL% 1 K
F¥5ml).
2 HEE&R
2.1 HENSHEREL)NHEE

WREAKX KL =K/ M I KR N T 5o i 5
RN R AT 2 N B R o, M o N R T SR i i
g /INSF 18 B AR B 7R o AR AR 24 U6 B 1 AR R 1
H f5 K7 5k 500 m, 4257 43 b 5% [ 245 81 (2020 4 ) |
M =500 mg/ 1.8 m>=277.78 mg/ m*,L =K/ M =
100 (EU-m?) / 277.78 (mg/ m?) = 0.36 EU/ mg; %
2020 4F i L 24 (DU ) )3 I 1143 (AT ] i D)
1143)5) K =5 EU / (kg-h) , /R 4% 60 kg 115, 74T
Al < 1 h(#% 1 hit) 35845 M = 8. 33 mg/ (kgeh) ,L =
0. 60 EU/ mg I\ J™ 23K 4% L3E 4 0. 36 EU / mg.

MERE SR N R T 1 5 K58 2 i g iR 2
Jei o 0 K A PN B 2R A K R AR A BT 4R )
EVE ST 0. 5 mL, it BET F7K 5 mL, 2 000 r / min §&3%
5 min, 3 000 r/ min 250> 5 min, BF )2 KA A WA TG
T o 7K AE A N B R PR A (L) 5 98U 4E R A S i Iy
FERMRE(DAFTELUT RR Ly X Vo = Ly X Vi X WHE
RIS (%) BB LA 100% , I L g = Ly X Vi /
Vi=1.8EU/mL,
2.2 BEROEIRIE
2.2.1 REBEEH

A U] 1143 X6 r B AR R T A% L 25 R TALL

70

5 TAL3 W REE A ) B AL 68 A, FE0.5A ~2 A
TN, A7 G HUE
2.2.2 KT

TP I - PN 2R A A I 1Y) B K AR A
E(MVD) =cL/ A, c AP RIAT 5345 (1. OmL/mL) ,
AT R R BUE GEE 0. 03~0. SEU/mL),
WK A XTI 9 MVD 3. 6,7.2,14.4,28.8,57. 643 . Ht
SHEAE AN, 4% 2. 1 10 F J7 vk K A HUS F BET HKH B 2
2,4,8, 165 RN , 10 A HE 5 PR B(NPC) . [7]
st ] £ A ) A A 4505 0. 25 EU / mL N B R RINIA T,
10 B 5 BH A X I8 (PPC) o BUTALL 5 TAL3, 4351 5
3R NPC F1 PPC RN W N, B — W B4 72 32, [F]
it i BH P X5 BEL(PC) AN BAAPE X HEL(NC) o 285 2R 7R, 7K A
i B 22 245 S DA 5R0 JE T4, T Dz ik BEE A7 1E
AT TEW R 1+ FBHME RN, - BT RN ;
#2[H),

*®1 FEABEREKETHRMRBLESR
Tab.1 Results of interference pre — test of aqueous phase for

fulvestrant by gel — clot method

TAL AEX S AR

o 3 PC NC
A 2 4 8 16
TAL1 A PPC ++ + 4+ ++ + +
++ - -
NPC - - - - - - - -
B PPC ++ + 4+ ++ + +
++ - -
NPC - - - - - - - -
C PPC ++ ++ ++ ++
++ - -
NPC - - - - - - - -
TAL3 A PPC ++ ++ ++ + +
+ + - -
NPC - - - - - - - -
B PPC ++ ++ ++ ++
+ + - -
NPC - - - - - - - -
C PPC + + + + + + + +
+ + - -
NPC - - - - - - - -

IELCT A0S B3 AR 0. 5 mL, #% 2. 1 WU R 7
K ZEBUR  BUKAR , JF BET KA LR B 2 2%, A
CSE, #1455 0. 25,0. 125,0. 06,0. 03 EU / mL N # & Y
Pt A IR T, B — R AT 4 32, TR IS AP 25 R AR
ROV WFINC, B —WREE AT 2 S 45 R W& 2. 7]
D KRR 22 248 R e T4, RIK AR I Rf R 22 2 4%
HATNEER KA
2.2.3 mAEE A ERER LKL

BUCSE 3 32, 43 5 A 3 #EFE i 45 0. 5 mL, IR JiETR
A1, 82 VI 7 i K A EUAS K AR, Jin BET FH 7K 76 B¢
153 8455 16 1% 32 4% (64t RVNMKEE , AT N R & i
Rl B — Vi B AT 4 32 N CSE IO FE SISk
20 EU/ mL, %= HAJKAHE /KA N EER & A2 EU/ mL,
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Tab.2 Results of interference test of aqueous phase for fulvestrant

by gel — clot method

N&%£4%(EU/ml)

TAL%5 i NC
0.25 0.125 0.06 0.03
TALI A R I T A A A I
B t+4++ - - === - =
C ++++ +tE- mm-m - - -
BET Ak + 4 + 4+ - - - - - -
TAL3 A ++++ ttHt- - -- - -- - -
B t+++ - ---- - === =
C ++4+4+ - - ---= -
BET J & + 4 + 4 - - - - - -

HI16 A JHUCSE 132, BET HIZKBC | 2 2 EU / mL, i
7 8 4% (0.25 EU/ mL) , 16 £ (0. 125 EU / mL) , 32 %
(0.06 EU / mL) #1641 (0. 03 EU / mL) Z& 55 ¥, 5 —
WeBEAT 232, 73 ONC o Z5 SR B A v i TS ) R 9 45
AT A 2 A0 RAUE A% IR 2K, 25 LR OK A 8 %
Fii B (BEIE(EL 0. 25 EU / mL) 5 23050 5 4 4 PH
64 5 Fi B (BEIE(H 0. 03 EU / mL) F 5 #3857 52 v 3 4
B, PN 75 2% 10 L 9 FBLAE 50% ~ 200% , 754 R o 1
W33,
R3 FERBRREBETRNSEOKILILEER

Tab.3 Results of endotoxin recovery — ratio test in oily phase

for fulvestrant by gel — clot method

X Bk iR der e
TAL%%5 NC
# 8 16 3 64
TALI 16 ACSEiR  + + ++ + - - - - -
A FH++ HH 4+t FH - - - - -
B +H++ +H - - - - - - -
C + 4+ ++ + - ----
TAL3 16 ACSEER  + + ++ +- -- --
A FH++ HH - - - - - -
B FH++ ++++ HH - - - - -
C t+++ - - ===
2.2.4 BRRERE

Fim ) 1143 JF TALL X 34 AE S EAT A B N 5 R
Ry, 4% 2. 1R J5 oK 28U , BOK AR I BET HIZK #i
B 245 J5 #EAT R A, NPC 25 R 250 BA T , PPC 25 334 28
PR, 25 S 2 B 3 HHLAE 5 40 B I8 B R A R A5 R R A
FAE
2.3 HEREELR
2.3.1 EHETEERE

e 38 M) 1143, i 25 ¥ B 43 51 4 2.0, 0.5, 0. 125,
0.031 25 EU / mL 1Y N 85 R A5 M5 5 W, 4 300, 1 mL,
S ATR SN 0. 1 mL #3857 (TAL2) i b L IR

A R, AR AT 3 3, S 2 SENC TAE R K
405 nm, T W BE 0. 05, 25 59 0L 3% 4. LUV B[R] (¢)
065 K (g ) (BN R AR B TR N B 3RV JEE (C) 1Y 1g fEL
R AEFRIEATE R 75 E F R g ¢, = 2. 493 55 -
0.389 09 Ig C,(r= —1.000) .1 r 1> 0.98,NC JZ i i} [i1]
R T A 1 2 i AV A0 S P ), 3 B e o il 2k T 4
PEI AR
x4 PEREFHFEHEZTEELRER (n=3)
Tab.4 Results of reliability test of standard curve by Kkinetic

chromogenic assay (n = 3)

C(EU/mL) (s) RSD(%) | C(EU/mL)  «(s)  RSD(%)
2.0 237 112 0.03125 1195 2.71
0.5 409 0.6l NC >3 600

0. 125 703 2.28

2.3.2 KATFHRAE

W3 HEAE S, e 2. 1300 N J7 ik K A B, K AH FH BET
FHAKARRE 2 245 445 845 1645 RIVAE, iC M a il , [H]
I 45 [ AE R B ALY 5 0. 5 EU / mL N EE R I R A%
W0 R bR, HEAT DGR, 43 B IR A5 0. 1 mL,
TATSE AN 0. 1 mL %3500 (9308 N TR AT, Bk
JEVAT 2 32, R B AS0bR o P9 25 22 0 TR N NCAS I 45
WS, FE bR I 2 13 7 R 43 S T E A a YRR b YR A TR
WEER & i, MR AL = (Chy — C) 0.5 X
100% J15 o 45 5 WL 4% 5 CH P a A5 TR TS /N TR
DU RR AR A AT 23 A S A, I AR 98 S0 1 1 58 [l
Fb ) o & B 25 I VR K R 75 T %) 45 s A 3 5 I ol e 2 7
50% ~ 200% 365 [ N, B K AH7E R B 28 2 4% M DA b B %oF
AR TC TR
2.3.3 mAHFANEFEEKLRE

U I CSE 1 FE il 45 7] 2. 2. 3 W0 J5 2%, #& il
AT KA E BUK AR, in BET FH/K R B 2= 8 4% .16 4%
32485 6445 RN , AT N EE R S Al RV EE
AT 2 K KM N EER AR BEE N 2 EU/ mL, R
WHER O i = LA x W A5k, Xt i b = TRk
WEEE S/ (2EU/ mL) X 100% .45 % W3 6. 7] WL, ¥
NI 2% 20 EU / mL 24% A BUS |, i (6 2 AGm)
P75 2 MU HLTE 65. 04% ~ 98. 02% T Y, 494 Bk
(7 50% ~ 200% 35 [l N ) o B 46 i A B 38 K, 26856 [m]
WA T R
2.4 EHEMEEAR
2.4.1 MEHETEERE

Fie 2. 3. VIR J7 vk il £ ZR 50 v B 1) 9 75 Z A o b
W, A5 HL0. 1 mL, 43 B A SUEZRIN0. 1 mL 4 327
(TAL4) B b TR AT R, BSR4 T 3 32, 7 i
2 NC, TAESAER 2. 3. 130, 5 F U052 7. L 1g ¢ AR A
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x5

chromogenic assay (n = 2)

HEERFEKEFHRREER (0 =2)

Tab.5 Results of interference test of aqueous phase by Kinetic

RT EMEEREHETEEKRER(n=3)
Tab.7 Results of reliability test of standard curve by Kinetic

turbidimetric assay (n = 3)

C(EU/mL) «(s) RSD(%) | C(EU/mL)  i(s)  RSD(%)
2.0 257 0.67 0.03125 1190  1.88
0.5 383 3.00 NC 3564  3.23
0.125 684  0.66

Fr g € AL bR AT LR )T A5 mE R g 1, =
2.501 16 = 0.373 4 1g C,(r = - 0.997) , F B A5 i £
CIEREIR R 2 Sp
2.4.2 KAETHRE

RIS T vE ] 2. 3. 2300 R, 45 5 0L 3R 8 T L, &k
IR VR 45 s B 3% 5 Il A LU 341 7E 50% ~ 200% 1 [l
A, 2 B KRR 8 22 2 5 B DA isp ek 50 G 4
2.4.3 JmART NE R E KR

I A 2.3 350 F , 45 5 W3 9, v UL, B 4 4
JNNTER 20 EU / mL 4R35 2 BUR , F 8l 2480 8 2 A i)

8 HAEMEEKEFTHIABER(n=2)

Tab.8 Results of interference test of aqueous phase by Kinetic

turbidimetric assay (n = 2)

AEX =S RHF4F(EU/mL) =D
E & # AR 5 AR (%)
A 2 0 <0.03125
149
0.5 0.750 1
4 0 <0.03125
80
0.5 0. 406
8 0 <0.03125
143
0.5 0.7218
16 0 <0.03125
130
0.5 0.6559
B 2 0 <0.03125
118
0.5 0.594 6
4 0 <0.03125
113
0.5 0.569 5
8 0 <0.03125
101
0.5 0.5117
16 0 <0.03125
100
0.5 0.507 1
C 2 0 <0.03125
94
0.5 0. 476
4 0 <0.03125
92
0.5 0.4615
8 0 <0.03125
82
0.5 0.4158
16 0 <0.03125
77
0.5 0.390 3
x6 FPEBEEIHETFASEOWRLIXEER (n=2)

Tab. 6 Results of endotoxin recovery — ratio test in oily phase

by kinetic chromogenic assay (n = 2)

PESE A =S N#&EE4F(EU/mL) %3 =L bk

5 A& 5 5% MR JR AL (%)
A 2 0.907 1 1.8142 90. 71
4 0.4376 1.750 4 87.52

8 0.1987 1.5896 79. 48

16 0. 096 3 1.540 8 77.04

B 0.980 2 1. 960 4 98. 02
4 0.4370 1.7480 87. 40

8 0.208 4 1. 6672 83.36

16 0.1026 1.6416 82. 08

C 0.7422 1.484 4 74.22
4 0.4758 1.903 2 95. 16

8 0.170 4 1.3632 68.16

16 0.0813 1.3008 65. 04

72

A S i NH#%E4F(EU/mL) B
5 1& % B2 2R (%)
A 2 0 <0.03
89
0.5 0. 449 6
4 0 <0.03
95
0.5 0.478 7
8 0 <0.03
86
0.5 0.4333
16 0 <0.03
83
0.5 0.471 8
B 2 0 <0.03
87
0.5 0.438 8
4 0 <0.03
76
0.5 0.383 1
8 0 <0.03
96
0.5 0.4809
16 0 <0.03
82
0.5 0.4139
C 2 0 <0.03
78
0.5 0.3909
4 0 <0.03
73
0.5 0.368 1
8 0 <0.03
68
0.5 0.3419
16 0 <0.03
81
0.5 0.404 2
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®9 HBHEZHEPANSELKEREER (0 =2)
Tab.9 Results of endotoxin recovery — ratio test in oily phase

by kinetic turbidimetric assay (n = 2)

BiXE B M#% 4% (EU/mL) 4% =Rk
w5 VEE 52 M 4A R R AR (%)

A 2 0.706 5 1.4130 70. 65
4 0.333 1 1.3324 66. 62

8 0.156 3 1.250 4 62.52

16 0.084 1 1.3456 67.28

B 2 0.8476 1.6952 84.76
4 0.462 7 1.850 8 92.54

8 0.260 4 2.0832 104. 16

16 0.1243 1.988 8 99. 44

C 2 0.8810 1.7620 88. 10
4 0.442 4 1.769 6 88. 48

8 0.284 1 2.2728 113. 64

16 0.1329 2.126 4 106. 32

PN B 25406 0] [ U 7E 62. 52% ~ 113. 64% S5 BN , 45
HESR (1E50% ~ 200% JEFE M) -
3 itig

20 B N B 2 5 U 1) 3R 9 AR s N R K gk
FF1O0 QAR KV P 22, W5 R AT i Ak B S AT
R INL7 =97 FRULE w) R S 3R A ek 3 5 A0 L FH K A
REUEAT S5 B2 S NL , A7 AERR RV FE AN R N R
BRI 58 4 55 ()80, AR AT 8 5 SO 45 A HER . A
W, R B2 A A T A AL B Ty VA R AT A N
F R AT BT AT AR RIS T S5 JRUR 2 Y
Qb B 100 SR U AN R B LA A R
SHRG P9 BET FHZK AR BEHEAT KA | (HH B 70 % 2%
A T N EE R Lt 1105 Eb TG 308 3B 5R S m]

XTI, AR AT A B %, T
BRI TK, 8% B KV E AT 20, 7R T
F IR, 0% 5 LR 5 a5 — A ERUE A9 KR AT D
SO YRR, $ 7R AR A S R L2 ) R RV A T
KR 7 56 E KRR R TR % a0 PN B 2R R A N
A THAER -2 B HERA BE AR, R
B AR JIT 1B 6 119 A B 3 RE A SO HERR 48 AN &l N
B 2R R, E A AR U IR P9 R 1 4 X (]
W HEE3Y R 0SS I T R o P9 R 2t b
AR AR 3t VRS VR AT 1 e a6 TG I, 46 68 T i L 7
50% ~ 200% {5 P .

il Sy Ik A e N E N1 s a1 M P S R PR (9
ERAET R 78 BRI PR A2 (AR R T a8 1
RGN PN 3R e A R B, TCvR M i B O
JE I 2 v B AR BB U B, ZEAG 38 A 7 o 4 1

RN AL Iz AR A R B R Bl B ek |
o) 25 P R A A AR U B K AR W AT TP 56
TAIK AR A TR R 22 2 3% M LA L, 72 4% 5 i X #3511
W3 TC A, ELIh i P EE 2 48 0T [T L i e 22K
FWIAWEFE R FH BT AL 3T AR E T E KA T/,
15T HETE A 3 B0 A0 N i R KA vk BRI
bR SRR R E TR T N R A B A

25 L TIR , sl v S OR SRS A

B A A AT A N BE R A A e AT, T R A

B MBURE L 0. 5 mL, IILA BET F17K 5 mL,,2 000 r/ min

PR 5 min, 3 000 v/ min B0 5 min, BUKAH , $% 2020 4/

(i E 2 8 (DU ) DI ) 1143 K647 , 55 1 mg 4k = E

WEER ST EMN/NF0.36 EU,

S 3k
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