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Abstract Objective: To evaluate the processing ability of identification, tracing and abnormal occurs in drug
manufactures by the proficiency testing for microbiological identification and traceability in Shandong Province.
Methods: The proficiency test was derived from an event of drug microbial contamination, and samples including
contaminated products group and production group were designed to evaluate the testing and tracing competence of
264 participants from those aspects of drug control, identification, genetic comparison and traceability. The con-

taminated products group was composed of five simulated samples including one positive sample which included

IR BB R TR E R B8 LA H (2021CXGCO10511)
wr EIEVEZ  Tel;(0531)81216758;F — mail ;13791051023@ 126. com
Hi—fEH  Tel:(0531)81216761 ; E — mail ; 1504784304@ qq. com

RO S



- 428 - WY D W ZE Cwind Pharm Anal 2024, 44(3) @

Enterobacter cloacae and Staphylococcus aureus, and four negative samples which were sterile. The production

group was composed of five simulated samples including four positive samples and one negative sample, but each
of the four positive sample included only one strain of Enterobacter cloacae, Staphylococcus aureus, Staphylococous
epidemidis and Pseudomons aeruginosa , respectively. Results: 259 participants reported their results. The rate of
unqualified, qualified, good and excellent results were 3. 5% , 49.8% , 46. 7% and O, respectively. But four
results reported phylogenetic tree based on 16S rRNA gene without genetic comparison at the strain level. The
unqualified result indicated inaccurate inspection of positive and negative sample. The qualified result indicated
accurate inspection but inaccurate species identification or not. The good result showed accurate species identifica-
tion without effective tracing analysis. Conclusion: The ability of most drug manufactures to contaminant microor-
ganisms testing are acceptable. But the ability of microbiological identification and traceability, the precise judge-
ment and the effective measures to an emergency of microbial contamination in drugs remain to be strengthened.
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Tab.1 Bacterial load of standard sample in the proficiency testing

i 2 R
(sample group) (sample)

FRID

(bacterial content )

7R (products group ) fih 1 (product 1)
7 2(product 2)
77 3 (product 3)
77 4 (product 4)

i 5 (product 5)

BHH: (TG ) (negative (sterile) )
BHH: (TG ) (negative (sterile) )
BIMECTRD) (negative (sterile) )
BIMECTRD) (negative (sterile) )
BRAIBFFR10° ~10%cfu) + 43 EAATHRET (10° ~ 10%chu)

( Enterobacter cloacae (10° ~10%cfu) + Staphylococcus aureus (10° ~10°cfu))

H 52 (production group) A= AiE/K RYE(purified water system)
AR5 -5 (operator hand)

BAVARAFTE (107 ~10°) ( Enterobacter cloacae (10° ~10°cfu) )
SEEMEERE (107 ~ 10 cfu) RAELAHERE (107 ~107cfu)

[ Staphylococcus aureus (10° ~10° cfu) or Staphylococous epidemidis (10° ~10°cfu) ]

VL X A7 T (airborne bacteria

in filling zone)

1# 78 T (cleaning tool )

I #FPEE (inside walls of equipment )

KPR (107 ~10° ofu) B T EAABR (107 ~ 107cfu)
[ Staphylococous epidemidis (10> ~10°cfu) or Staphylococcus aureus (10° ~10°cfu) ]
AR AR 10° ~10° cfu) [ Pseudomons aeruginosa ( 10° ~10° cfu) |

TG (sterile)

L4 HEEGES  EAEEHLEC6 A B PR R &, T
PR v R, R IOT- B iR A 30 ~ 300 cfu fi BT
B o O™ Gh 2L FHPERE i, AR B 0] 10 75856 2
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R TR R R B P A, 32. 5 C G 57 48 h, IR
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WA RITERE T AL T R EOR B N, 45 2R
WF# 2,
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Tab.2 Bacterial test results in positive sample of proficiency testing

R FF: P TSR THEEE R RSD/
('sample group) (‘positive bacteria) ( counting result) /cfu (log counting result) %
7= i 4H (products group) BAYE AT & ( Enterobacter cloacae) (2.0£0.6) x10° 3.30 £0. 15 4.4
4 WA R BRI ( Staphylococeus aureus ) (6.6+1.1) x10° 5.82 +0.08 1.3
Az PRI 4 (production group) A 2R A H T i ( Pseudomons aeruginosa) (6.0£1.9) x10* 4.78 £0. 14 2.9
2% e #% BRTA ( Staphylococous epidemidis ) (5.0+0.9) x10* 4.70 £0.08 1.7
BA 18 AT & ( Enterobacter cloacae) (5.2+1.3) x10* 4.71 £0. 11 2.4
402G BR 1A ( Staphylococcus aureus) (4.9 £1.8) x10* 4.69 +0.02 0.35
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Tab.3 Standard sample number in production group

FIVRE LS (PEMIL 4% ) SN ZER (inner packing (penicillin — bottle names) and bacteria)
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(purified water system ) (operator hand) ~ (airborne bacteria in filling zone ) (cleaning tool ) (inside walls of equipment )
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(result summary of proficiency testing for manufacturers according to drug types)
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Fig.1 Result summary of proficiency testing for manufacturers according to drug types
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Tab.4 The classification of unqualified proficiency testing results
FEasrE HA FEIREE R
(sample classification ) (category) (inaccurate result)

BHAAE 5 ( negative sample )

BHPEAE T (positive sample)

DB i (positive
samples in products group)
AR BERE i (positive

samples in production group)

TR (strain tracing )

AR RS LA 7 ( negative

sample identified as positive )

FEPERE AR (positive
sample identified as negative )
H PR A 428 H iR (inaccurate
identification )

EI TP 4 5 F 1R (inaccurate
identification )

%S (incorrect tracing)

A A B R BR T U AR A A TR T 8 B 2 TR A R 2 AT B AR 2 AT
T AR A | FH A AT B AN €0 SR B (identified as Staphylococcus aureus, Staphy-
lococcus saprophyticus , Staphylococous epidemidis, Bacillus cereus, Bacillus subtilis, Pseudo-
mons aeruginosa, Enterobacter cloacae and Candida albicans)

ZE R AR FH VA AT A H (the positive sample with Staphylococous epidemidis and
Enterobacter cloacae was identified as negative)

A KR AR T A2 FAT T AR (BN T SR B R BR T /MBS I 9 AR 2R
FFEPTT3, B R Horr—Fh % (identified as Escherichia coli, Bacillus subtilis, Pseud-
omons aeruginosa , Staphylococous epidemidis, Yersinia enterocolitica, Salmonella species , on-
ly Enterobacter cloacae or Staphylococcus aureus but both)

PR AR 1 G S TRTA MR ZE A 3 L BV I R 2 (0 S A 2R T A
VAT BRI S A E A R U R BRI ERTA /M E I S AR AR T R R A
FrEBR AT AT 15 (the sample with Staphylococous epidemidis was identified as Candi-
da albicans, Bacillus cereus, Enterobacter cloacae or Staphylococcus aureus; The sample with
Enterobacter cloacae was identified as Bacillus subtilis, Staphylococous epidemidis, Yersinia
enterocolitica, Escherichia coli, Enterobacter citrate and Salmonella species)

ARG M IIIRES A G ORI BRI IR 2R e AT BRT s BB W AT B U 20 B 2 2k
FHECE SRR B (reports without strain tracing result; Staphylococcus aureus was traced

back to Staphylococous epidemidis ; Enterobacter cloacae was traced back to Staphylococous ep-

idemidis or Pseudomons aeruginosa)

3.2 AlrorE s g o e BIVERE & BRI
F1%9 <5 9 00078 %) R BT | T A D 4 BR TR A 3 I A ) BK
AR B ), 5 20 AT o R 2 A 1
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TSE I 940 F A el 0 BA 8 1 o A P A A8 10 AV i
TS S5 G (4 AT B, 5 AR I A5 (4 R R A0 9 4 3
S T A T AT 5 2 B ] 28 oK T R B Y M A 7 R ¢
2L, T3S 6 A AN RE ARG 24 S ESR 42 7 7 5
<5 9 1070 4 BR A M B AT 8 PR 45 A i DL BE AL H
— 7, RO TR Al 5k A BT B 4 TS QA )
REST o

HEIERT R | 2 FT B R R 3 R A 2 A
FE TS e i IL R, R IR (AR R R G dll | 4 F
FHED 2 A A 4 2 T I AN T A AR AT 1 A AL R
o7, DRI R B LA A A S A s AN A 881X 0 2
GOR A AT IR, T A Bl B B A T B
ERBULER 7 S e 2R e A
Fie HEGE U 9204 7 R W 1 Se s RRIT L R AE A B AR
PFEESL T I 4 5E 1 SOP, RE S 20 3 42 1 A 71 1) 70
B Al AL IR i 105K , 2 T S TR T A ) 2
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5 B R ST AR AR AR T 53 vh A B 22 1) A
FEAll e AT« (1) SRR REA AT,

RWEHR L

TCH AT RERE T MR 22 2 R ML, R REZY IX
QIR AT BTE 5 (2) JRIRIC R 15 AR, B i
B SRR G, R ARG R IR L4 5B
PEATSEIERAE | B T4 TE 25 WU R HER | 45 22 e (o 45 3R
S VBN AR ERIRAE R (3) IR AL
TRV A F T SEIAE B AN TR I T K AR,
RS R 7 AE TS Y, B PEAE SR 0 S BEE BAG: H
AVCRE I BAFTE B 2 SMK TR 5 (4) TR AR A %
SEREIAA, 25 AL BEH B L 48 5 P 2R
FTEARVERE T HRIZR , 22 1R O A N R LA E 25
S ] R A ) R e e B S i MR AT S A )
W, B2 5 Ml BB {6l P A 1 5 S A B4 I 2R Ak
YE R HH FHLZ L 00 A Y 2E AR S B R
PR3 (5) 43 T A W2 T B 2 DR 1 i 0 o A k.
8,259 ZZ2 50 AUA 4 Rk ZHESMRR AL
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Je R TR BUAE TR R AT b S R A H A

3.4 KIRAE BRI GEN 92035 AR LK
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