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Identification and analysis of sedimentary bacteria of clean
environment of production workshop in pharmaceutical manufacturers

GAN Yong—qi', RUAN Bin®*, LING Wen—chao', NONG Jun', ZHU Bin"

( 1. Guangxi Institute for Food and Drug Control, Nanning 530021, China; 2. Guangxi Medical Products Administration, Nanning
530029, China )

Abstract Objective: To collect and identify sedimentary bacteria in production workshop of pharmaceutical
manufacturers in order to find out the pollution degree and potential risk of microorganism in the pharmaceutical
production environment. Methods: MALDI-TOF-MS and 16Sr RNA gene sequencing were used to identify and
analyze the isolated microorganisms. Results: A total of 1396 strains of sedimentary microorganisms were
collected and identified with the distribution of 89 genera and 271 species, and mainly Gram—positive bacteria.
Staphylococcus, Bacillus, Micrococcus and Kocuria were the dominated microorganisms. There was high
homology between the same species of bacteria, such as Micrococcus luteus or Staphylococcus haemolyticus,
isolated from the same region, demonstrating the possibility of cross contamination. Conclusion: It is important

to build microbial pollution information database in pharmaceutical manufacturers gradually, to understand and
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track the key links of microbial pollution in manufacturersfor the risk control, to strengthen environmental control

and management of clean area in production workshop.

Keywords: clean environment; sedimentary bacteria; Staphylococcus; Micrococcus; homology analysis
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Fig. 1 The quantity distribution of clean room and detection bacteria in each production workshop
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Fig. 2 Distribution of genera of bacteria detected in each workshop
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Fig. 3 Distribution of species of bacteria detected in each workshop
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Fig. 4 Bacteria detected in sterile preparation workshop
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Tab.1 Detection of sedimentary bacteria in unqualified clean area
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(detection bacteria)

(sedimentary bacteriaX)
(manufacturer) (clean area/ cleanliness level )
(cfu-dish™)

GXHB e e ) 300

(capsule filling room )/D

W R a] 125

(boiling granulation room)/D
GXNZ J % (tablets compression 185

room)/D
NNDZ *h 24K 7 J5 % (Chinese herbal 136

sterilization posterior room )/D

BEAE ZEHIAT 1] (Bacillus cereus) JHEB IR R (Micrococcus luteus ) \EUHE (A%
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Tab. 2 Pathogenic bacteria detected in clean areas of pharmaceutical manufacturers
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(pathogenic bacteria) (pharmaceutical manufacturer) (production workshop/clean area)
EIER ST GXHB .NNBH .NNHX (DRI 7418 (solid preparation workshop )/ifilZ[E] (granulation room ) JRA il KL [a]
(Acinetobacter lwoﬂi) (mixed granulation room) , Q@JE k25 % a] (APT workshop )12 ] (packaging room)
i FCAS ST 7R GXHB.GXNZ.YLFT, A7 4218] (solid preparation workshop )/ F[f1] (tablets compression room ) | i iR [1]
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BT
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(Staphylococcus aureus)
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(syrup filling room) ., it & 1] (dispensing room ) IR V& HE B 17] (oral liquid filling and

sealing room)

(D [ 44 i) 7] 22 18] (solid preparation workshop )/ifill 47 [i1] ( granulation room ) . £, A< $4 11 1]
(coating operation room ) . # J#5 il 2 [7] (boiling granulation room ) \ FUAY 4324 ] (particle
separation room ) K ESE 72 (7] ( capsule filling room ) ¥} (7] (crushing room) | 751 3%
[ii] (tablet subpackage room) . ffil ¥ T~ % [i1] (granulation drying room) . J& i [i] (tablets
compression room) | £ ¥ 41 %& [A] (aluminum plastic packaging room) . it %% [A] (coating
mixture preparing room) , @ I I 14 7 8] (oral liquid workshop )/ il - 7 4 Cair
brake— unpacking) \ ¥ $ 8] (filling and sealing room) , < [l — & Hli % (air brake— sugar
boiling room) , @il 5 7 1] (external preparation workshop )/f# % 0] (filling room) |
T 45k i (clean corridor) , @HEHL 4 1] (extraction workshop )/ 18 Ji7 %5 (post steriliza-

tion room ) , R[] 3} (intermediate station )

HPREUAEIA] (extraction workshop ) /A3 [A] ( crushing room )
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(oral liquid workshop ) /43N] subpackage room)

[EA i 77 4= 18] (solid preparation workshop )/450k7 4324 0] ( particle separation room )
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M1 RBAA 4] (oral liquid workshop )/BE 1] ( dispensing room )

I A7) 48] (solid preparation workshop )/ 7714324 8] (tablet subpackage room) UKL
4355 6] (particle separation room ) | il 44 1] (granulation drying room) , @4k i 71
Z1A] (external preparation workshop )/f#E %€ [A] (filling room ) \ #5544 [A] (weighing and

preparation room )
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(pathogenic bacteria) (pharmaceutical manufacturer) (production workshop/clean area)
P W R ER A (Staphylo-  GXBRT .GXBK.GXCH (@ [ 4 1 351 77 18] (solid preparation workshop )/ %34 % 1] (aluminum plastic packaging
coccus epidermidis) GXCZT.DHYG .GXDL, room) \JIUAT 43 %€ [i] (particle separation room) . il #7 &1 ¥R [11] (granulation final blending
GXHB .NNBH .NNDZ .NNHX , room) . J[] (tablets compression room) B FE ] ( capsule filling room ) | EZUEAK
GXQZ.QCRY .GXSBT .GXSM . i) Chigh efficiency coating room) . il 4% T J4 1] (granulation drying room) UK} 1] (pow-
WZSJ .GXYKD .LYFT .LYZY ., der collection room) | 145 B2 1] (mixed granulation room) A< £ 4[] (sugar coating
GLGXW .GLHNW ,NNKN . room ) il AHE] (weighing room ) 23 8] (siruping room ) \£$43-[8] (bagging room ) JHURLE]
PLYY .GXTN yea| (particle temporary storage room) . N £ [i1] (immediate package room) . FK 1 [1]

(weighing room) 44 % [i] (honey refining room) | F" 7 il 2 [a] (tablet granulation room) ,
@ H IR MAZ 7] (oral liquid workshop )/BCAHH] (weighing room ) \fiff % (storeroom ) Vi
& 1] (filling room ) i35 ] (filling and sealing room ) \ At ¥4 ] ( dispensing room ) , @71
il 3% 75 8] (external preparation workshop )/iE 35} [A] (filling and sealing room) . fit. ¥ 7]
(dispensing room) . J# %% [H] (filling room) . ¥ %L [ (filling and rolling room) . it i [F]
(preparation room ) , WHEH G- [A] (extraction workshop ) /SUE 8] (paste preparation room ) |
1125 T4 18] (vacuum drying room) . K 4 Ji7 % (post sterilization room) . {7 24 53 ¢ [i1]
(Chinese herbal crushing room) , ® J5 ¥} 24 %= [ii] (API workshop)/fi %€ ] (packaging
room ) \fUFF %17 0] (packing material temporary storage room ) ,(©JG 1% 1fill 7] 4= 6] (sterile
preparation workshop )/ £} 25 7# 35 A [X (potting room potting area A )

92 YTYQZ
48 I YYGZ
53 YHGP
o
78 QNGZ

42 M. luteus strain NCTC 2665 NRO75062. 2
e
LCZK
21l 8|:LCZY
NDPB
40— NpSG

———GX6C
100———GXYC

H: (note) : (DGXTN: YTYQZ~- F IRV M~ (GEME ) s YLZY : YY GZ— A 71— i) 38 02-320, YHGP —[E Al 771)- - 351 4344 8] (YTYQZ— oral liquid
workshop— air brake (sugar boiling room) ; YLZY : YYGZ- solid preparation workshop— intermediate station 02-320, YHGP - solid preparation workshop—
tablet subpackage room ) ; @GXNZ : QNG L~ [ {A il 77 —FR 31 4325 1] , QNGZ— [ #4751 - Fp [ 44 A7 7% [7] (QNG L= solid preparation workshop— aluminum plas-
tic packaging room, QNGZ- solid preparation workshop— intermediate storage room ) ; BGXCZT : LCZI— [T 7] - Jie 8 76 %8, LCZK— [ Al 751 — ks 43
%%, LCZY - [E Al 35— FE A — %€ (LCZJ—solid preparation workshop— capsule filling room, LCZK— solid preparation workshop— particle separation room,
LCZY~- solid preparation workshop— tablets compression room 1) ; @WDHY G : NDPB— [l {4 il 7] -0 58 25 28, NDSG—42IUE= 7] -4 % (NDPB- solid prepa-
ration workshop— blister packaging room, NDSG- extraction workshop— paste preparation room) ; ®GLGXW : GXGC— B —FR ], GXYC- I IR WAk~
FRE[A] (GXGC— solid preparation workshop— weighing room, GXYC— oral liquid workshop— weighing room )
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Fig. 5 Dendrogram of homology analysis of 16S rRNA gene sequence of Micrococcus luteus
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89 I QHYF
40 L QHGK
QNGN

— =l

QNGW

e
45

YDQJ

87

45 |
56 NCSG

46 1 NHCL

__.|

NHYZ
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1 (note) : DGXHBY : QHYF— T ARV 1A~ 43242 18] , QHGK— [T 1Al 77 590k 43264 ] ; GXNZ : QNGN— [ Al 3511 i A 6], QNG W— [T (4l 77) —Hh [E A4 #7- s [
(QHYF- oral liquid workshop— subpackage room, QHGK- solid preparation workshop— particle separation room ; GXNZ: QNGN- solid preparation work-
shop— tablets compression room, QNGW- solid preparation workshop— intermediate storage room ) ;@GXDL: YDNB-#N il 5 - 9 A0 b1 7 £+ ,YDQJ-4F il
-2 (YDNB- external preparation workshop— internal packaging material storage room, YDQJ—- external preparation workshop— airlock room ) ;3
GXHTB: NHCL- M iR —Friz %, NHY Z—$ U4 ) -2 3 AL 1] 3 GXCH : NCGZ— 3B ] — T4 7] , NCSG— U= ] -5 5 il s GXYKD : NYTC— [
il ] -3E 7T A (NHCL- oral liquid workshop— weighing room, NHYZ~- extraction workshop— powder turnover room; GXCH: NCGZ~- extraction workshop—

drying room, NCSG— extraction workshop— paste preparation room; GXYKD: NYTC~ solid preparation workshop— filling room )
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Fig. 6 Dendrogram of homology analysis of 16S rRNA gene sequence of Staphylococcus haemolyticus
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