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Study on the methodology of microbiological limit of tacrolimus

FU Yu, QIN Cun—xuan

( Sinopharm Chuankang Pharmaceutical Co., Ltd., Chengdu 611731, China )

Abstract Objective: To establish a microbiological limit test method for tacrolimus raw materials, and investigate

the microbiological limit of tacrolimus using a combination of test methods. Methods: 5 standard bacterial strain

[1], while conventional method, culture medium dilution method,

preparations were selected for the suitability test
extraction method and membrane filtration method were used to prepare test solutions in determing the suitability
of microbiological counting methods for Tacrolimus. Escherichia coli preparation was used to prepare a test solution
in the control bacteria test for Tacrolimus. Results: The recovery ratios of Tacrolimus total aerobic bacteria,
mold and yeast were between 0.5-2, and the control bacteria was undetected, which met the requirements of the
pharmacopoeia. Conclusion: Tacrolimus has strong antibacterial activity against strains used in suitability test
and control bacteria test. Culture medium dilution method, extraction method and membrane filtration method

[2]

can be combined in addition with the sterile surfactant "~ to remove its antibacterial activity in determing the

microbiological limit of Tacrolimus. 2

1 Tel: (028 )87827370; E-mail : 969771024@qq.com
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ot —18— i —2,3, 10, 16— PU fili] — /K & ¥, 45 #9 =X
DU 1. AR5y 7 R 822.02, 2 LK Wi, A&
CysHeoNO |, (A FEs w5 SRR T SAG R 1T 22 F0) [k
98.0% ~102.0% .

Wy,
H,C0

« H0

B fEEE st
Fig. 1 Structure of tacrolimus
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1.1 KR Abresim] JEoR, 25N Pisr RA R A,
#5 160501 . 160502, 160503,

1.2 R HE M IRUE S50 T B B AR AL AR R
AR 5 AR, IR I B R R AL AR PR R
DAGRAIE R B0 R AR 1 2E W22 Rtk . R IR A5 18 CMCC
(B)44102 (55 = 4X). 4 ¥ {5 7 %) BRI/ CMCC(B)
26003 ( 55 =40 ) i FZEAIFF R CMCC (B ) 63501 (£
=) S CMCC (B ) 10104 (55 =48 ). 1
i CMCC (F ) 98003 ( 25 =A%), F1 A &Kk F CMCC
(F)98001 (25 =A% ), ¥ 1 DU 1145 £ & 24 i RS DN A 552
Bedet,

1.3 FREW G973 & 0.1% nkif 80 ( s #f i #}
Befb A BR A El L AR, 500 mL - 3 ™) By pH 7.0 &
PSAEN — B RS vl (o = 25RHE T & A ]
250 g+ Jii 1), JCRA T DU S IR (b2 AR SRR
RAEBRZT], 200 mL - ), BEES BOR &R AG 5 77 5
(ARt = 2RI &R, 250 g« ), JHRAS B0 i
WARE:FREE (Jboe = 2GR R A ], 250 ¢+ ),
VR 250 0 B B 5 % 3 (U = 20 BHE TF & AN
250 g+ ), 22 R AR IR 5 (db ot = 2GR T
RASH], 250 g+ T, 2 EILBE RS IR (Ao =24
BT R AE]L 250 g+ ),

1.4 RIS H  SW-CJ-2FD i % T/E & (SR M 2
A RFARBGIRAF ), ESCO-AC2-6S1 A )2t 44
CHrms Z B A R ), LDZH-100KBS H /1 7895
K (SRS A R F ), LY05-300 18
TTE R AR (iR BRAN AR 2 A FRA ], LY0S-
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23 ) ), HTY=-2000 48 B A (BTN Z8 AR A PR 5 5%
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KRR 1 mL, 0 0.9% Jo S AL 9 mL, 2Kk H 10
fE b R R R 2 107°~107°, R & H B A/ T
100 cfu * mL™ [

212 FIESHREFEE MO E 10 mL
VIV E R A SR 3D, 25 CHEFE 24~48 h, HUL
B IR 1 mL, N 0.9% T AALENIAK 9 mL, X%
FH 10 5 PRk B2 107°~107, il i & 5k 2y
/T 100 efu * mL™ AU

213 BMEWE AR M RIMEE R R
WG R 8 75 He v, 25 CRE IR 5~7 d, 788 i 855
FEW R A 3~5 mL & 0.05% % 111 BLEE 80 Y 0.9%
TG W AL B W, K R, B mL WK 2 TC
A W, 7 0.05% 111 B ik 80 1 0.9% TG B &
A6 B 5 W 9 mL, SR 10 £ 386 8 W BE vk, R R &2
10°~1077, i B & H A2/ T 100 cfu - mL™ Y 6 &
o

22

221 FEGE BUERAS S g, N 0.1% it 80 1
pH 7.0 TR A ALEH — B IRZE M 495 mL, T 40 C
KRG T8 S s i, 50 B o )2 B W W 60 mL A 53
W =, A JC R T DU BE R S TR B 40 mL, R R 2~
5 min, # & 02, R 2 OK)Z) B0 1:100 HE
D,

222 HHLE  SEULEE S g, I 0.1% i 80
) pH 7.0 JC 1A S 1k 4 - B 1 iR 22 vp i 45 mL, T
40 CIKIBHRG T 510 i, F B 2 I L W AR
1:10 PRI @), it it 7 420 o B B R RN B B T
SBOH U 08 R0 20 TR (R A R b e v 2
IKIE 40 CARIE ).

2.3 [ A A (R s )

231 REH BS54 1:100 HHXED 1 mL, 45
JIiA 100 mL 7 0.1% i 80 Y pH 7.0 JC 1 & 1k &1
- ARG vk IR A, 1L U, 900 mL 7 0.19% it
i 80 11 pH 7.0 T B S BN — 2R 11 RSE vl il o3 Uk b
Ve, BN 100 mL, fE RS 1 Wbk b 43 3lm
G v B R AT SR B R TR A R SR AT AT L
OSBRI GRMEE 5 ML R EEMR 1 mL (/T 100
cfusmL), 3 8 5 B 8 IS, T 1D w1 O T TSA O
M b, Fe B A58 3% TS THEG S3 I 2 i 11 100
BERD 1 mL, 235 100 mL & 0.1% i 80 1
pH 7.0 JTC T S ALEN — 25 MR 22 v, TR AT, ik 0k,
900 mL % 0.1% it 75 80 Y pH 7.0 JC i & AL 4l - &

IR G2 0PI Uk ok, B ORI 100 mL, 7RSS 1
YRR R AR A A SR B Rl B 1 mL
(/INF 100 cfu = mL™ ), 52 38 Je BCHS I8, B T )L s
TV IR A PRI 15 7 36 AL, FeRl 5 S 1R85 9%
H TR

232 BERNTHRZE HL 40 mL JCB T DULEiR SN T
A 0.1% 5 80 1y pH 7.0 o SAALEN — &
GEPIR 495 mL, JREBIRS) EHE )2, BUKZE 1 mL N
A 0.1% 1 80 iy pH 7.0 JoR A4 — & H 2%
M 100 mL, 2], £ 38, H 900 mL 7 0.1% ik i 80
i) pH 7.0 TP SAL4R — 25 FUMRGE MR IR vp sk, BRI
AL 100 mL, 7RG 1 YRR o5 A 4
IR R B AR T A R ZERAT B L BRI
B 7S ARSI R 1 mL (/T 100 cfu s mL™),
I 8 B e A, B T R TSA AR B R E
ZAEREFR  WYETHEG S BRI K)Z 45 1 mL, 2390
A 100 mL % 0.1% it 35 80 %) pH 7.0 JC H# & 4k 8 -
MG MR TR A, a8, B 900 mL 7 0.1% i i
80 11 pH 7.0 T TA A ALEN — B 1 RZE M ok ik
FER AL 100 mL, 7Efe S 1 R bk i 2 B A
0Tk BB 1 mL(/NT 100 cfu s mL™),
I S T B A, B D) 0 VD R A B IR R 7R
TR b e A R VT RIBT B 2
s PR30 A9 38 FHAE o

233 KAl B 100 BHAR D 1 mL, H
PV 1 mL AR R, FEAR R “2.3.17 T
TrARAE,

234 PAYEXTREAL A B 1 mL AR L
W, HAt e “2.3.17 TR 5 dedde
3 &£RitE

& LRIk AT 3 YO ST, I i
B A PR A U A [ DS U
2 P v R - ftaan
Xt B ZH -4 e v A
TRV X 1 2 2 P 247 R 7

[ s LU M =

3.1 Z55LHIG

3 R A7 AT 56 A [T B8 FE (R 7E 0.5~2
3.1 TR B SR T e 5 F T A T
B il R AT 25 SR LR 1,
312 BEUE EERRT A PR VA AT M e 5w A
AL R TR RO V2 R PR A 4 2R L3R 2.
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Tab.1 Aerobic bacteria count results are expressed as recovery ratio

7% %X ( number of bacterial colonies )

" - [T
SEIGIR N FEgeat S by
- B e SRl PRREAIRAL gy gpman L f
number (test organisms ) culture . (experimental ( reference test . (tatio of
of test ) * SHIS medium ) (bacterial colony )/ oup )/ ample )/ ( negative control )/
cfu group sample cfu recovery test )
cfu cfu
1 e EENE) TSA 79 59 0 0 0.7
( Pseudomonas aeruginosa )
SO TSA 81 62 0.8
( Staphylococcus aureus )
M 2EART I ( Bacillus TSA 74 64 0.9
subtilis )
FEEIRE ( Candida TSA 68 50 0.7
albicans )
RINEETE (Aspergillus TSA 55 40 0.7
niger )
2 B N P TSA 68 44 0 0 0.6
( Pseudomonas aeruginosa )
B B OO BRI TSA 75 56 0.7
( Staphylococcus aureus )
i F 2FAERFIR ( Bacillus TSA 82 78 0.9
subtilis )
FIEEZRE ( Candida TSA 70 50 0.7
albicans )
SRMAE R (Aspergillus TSA 56 39 0.7
niger )
3 e e TSA 72 53 0 0 0.7
( Pseudomonas aeruginosa )
B EAE IR TSA 78 59 0.8
( Staphylococcus aureus )
M 2EIFF IR ( Bacillus TSA 74 71 1.0
subtilis )
HOESERE ( Candida TSA 66 44 0.7
albicans )
B (Aspergillus TSA 49 40 0.8
niger )
*2 BH.BEREWERIE
Tab.2 Mold and yeast recovery results ratio
FY%EL ( number of bacterial colonies ) A
SR T Figrdk S ML IR .
TRERTA (test TN A2 = PRI R SR BRI HE fi
( number of ( culture EEh NS : AN
organisms ) ) (1 al col )/ ( experimental (reference test ( . 1)/ (tatio of
test ) medium ) bacterial colony )/ le )/ negative contro
ofu grm}p Samr; € cfu recovery test )
clu clu
1 SR SDA 76 61 0 0 0.8
( Candida albicans )
e 68 42 0.6
( Aspergillus niger )
2 HESIRE SDA 70 52 0 0 0.7
( Candida albicans )
A 61 48 0.8
( Aspergillus niger )
3 @GR SDA 68 50 0 0 0.7
( Candida albicans )
A 56 41 0.7

( Aspergillus niger )
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3.2 PR A R A IR (A R R v R Y
TKIE 40 CIRAIR)

321 R HU1:10 B AR @ 10 mL, A
100 mL 7% 0.1% M & 80 1Y pH 7.0 JC 1 & AL Bl - 8
R o, 1R 2T, 3L €, FH 900 mL 7% 0.1% ¥ 80
1 pH 7.0 Tor E AL AN — 2 1 PR GE oinig o Ik o gt
WKASHIE 100 mL, ZE 5 1R e A K i 1%
T HEEEW 1 mL(/NF 100 cfu), BUIE R 2 300 mL
JER T R S TR AR R 75 3 b IR AT, B 33 CHE 5% 18~
24 h,

322 BAPEXTREZ]  HUA 0.1% w80 #) pH 7.0 G
AL - A EZE R 10 mL, 3% “3.2.17 WAk,
323 FESYA HU1:10 AR @ 10 mL, B A

100 mL 7% 0.1% i i 80 Y pH 7.0 JG B & Ak 4l - &
P28 vh3i, TR 2T, i 3, F 900 mIL 7% 0.1% i3 80
i) pH 7.0 JC B E LA — B PR GE vl 3k sk,
AR 100 mL, B 2 300 mL % R & Rk A
Rigedhrh JRA), E 33 CHiFR 18~24 h,

324 KB AHEIRE T ali Bk 3 i
P11 mL 2 100 mL 2 FRIEIAEE R IR A) B 43
CHEFE 48 h (43 CIE XA KR A WA ALK
BERYSCHRAE ). P4 BIHR 3 202 BELIRIA B 3-
RN RN T 22 OB NR Ky 7R 3 Al L, & 33 CHsg%
18~24 h,

3.2.5 FEHlE KGR A 7 iks I 25 1 0
%3,

®3 EHEEAMRRER

Tab.3 Results of control bacteria suitability test

Lioedtl

(test group )

TR R LRI S A
( tryptic soy broth )

o LR A
( MacConkey broth )

A e LBR B SR Al eE S
( MacConkey Agar ) (result )

TG ( experiment group ) +
BHPEXTHE ( negative control ) -

KR4 (sample Section ) _

+ +

Kt ( detected )
AKE i (not detected )
AKHiH (not detected )

33 iAW I AL RS R IR A T, BT
R FRE S A A K B35 7 T
4 itig

AR YA 5 B F) AR ) PR BE T 2 B e R
IR, At 50 B ] SRR B TR 1 B 1 FH ik, Z00f A
B HEFT 12 100 v BE 7R B 26 B, I e e K b vk i
XPUEREHEAT thgk (AR N R ] 24 i ) BEOR Bk
T8 E AR U e B — BN 100 mL, S h v AR i
1000 mL""") I FH T nk 36 80 VE LA 5 i Xt
e AP O P PR A X R R B PR R, S5
PRI 1 10 MR BT 0P PE 1 000 mL Mk
REIR I BRI0 T A RCR , (AR TS 25 LR AR I T
AH IR B AR R ) 28 7 vk B b e R s A T O TR
FAPERSS . g it B R T B — 0 L B 57
FERR R 738 PR , R A — A v Ao 8 7
FHAS ] g 24 13 PP, R AR 2 i L
BUR, FUB S5 5 R T 1 i A T TR, iR
5 HP R SRS R TR A BT S I, BE R B
TR SR 7 d, 3R AT e A T A KA
PR, AR IE RS, Af R, AT A A2 4 RN A 3
R A P A — B, MU RS B AR

S |

HEA S FR I A A TR

e XAt v B ] BrORHR A P BRI T e Bk, R
BT I ERE S EGRAN TG PR T B i 2
SR H ARSI 75775 o RTX 24 i A 0 R B A 3
AT R IR SOETE AR E R L
MR RS 1 G RR TE 55 A Py
AP BT R I SRR R
TEUEIE AR AT IR R B AR TR ) D505, %) 25 Bl
A=W FR ARG B A7 6 TR S

B 30k
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