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Abstract

Introduction: Clean room plays a key role in various industries including pharmaceutical
industries. Clean space or in more precise terms, clean room is the basis of the production space
in the pharmaceutical industry and some other industries. For this reason, this space must have
stable conditions and to ensure this stability, it must be constantly monitored and its changes
monitored. In this research, using standard methods approved by sources and pharmaceutical
standards, the clean room in different classes was microbiologically examined and the main
microorganisms isolated were identified and sourced.

Methods: In this research, for 84 days (7 weeks), different classes of clean room in a
pharmaceutical company according to WHO standards, USP 46 (2024), PIC/S (2023) with
standard methods and equipment and Based on the risk assessment indicators and risk analysis of
sampling, the indicator and important microorganisms in pharmaceutical standards were
determined by sex and species, and finally the effects of some chemical and physical factors (2
types of commercial disinfectants and special UV light) from the lamp installed in the space of
BSC) was investigated on these microorganisms. It should be noted that the determination of the
type of microorganisms was done by biochemical method based on the classical methods
included in the reference pharmacopoeias.

Results: After 84 days of sampling and determining the microbial profile, the investigations
showed that the number of microorganisms (especially in high sensitivity spaces (ISO Class 5 &
6) is in accordance with pharmaceutical standards and the relationship between some personnel
and supplies The packaging, which are often not produced under GMP conditions, showed that
the origin of the entry of microorganisms into this space is likely to be these routes.

Discussion and conclusion: Field sampling and the analysis of these samples showed that all the
investigated production sectors comply with the clean space requirements based on WHO
standards, ISO Standard 14664-1 (2019) and pharmacopoeias cited by the pharmaceutical
industry. and regulatory organizations, and using simple solutions can reduce the level of
microbial contamination in these spaces.

Keywords: microorganism, medicine, health, quality control, clean room
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Rest of Population (cfu/ml) \F# fa 4 A oy ay
Performance (%) VE% 4% % Y\% OY% Y%
Dilution 0%
Time (min) N ). VO A \. V0
Primary Population (cfu/ml) 100
Final Population (cfu/ml) <\ <1 <1 <1 <1 <1
Rest of Population (cfu/ml) <\ <\ <) <\ < <\
Performance (%) Ve % Ve % Ve %% Ve % Ve % Ve %

Staureus UV ;g jladlas N o leis Jooo

UV Radiation (Type C)
Strain:S.aureus (ATCC:1112)
Primary Population (cfu/cm?) : -« Time (min) : Y-
Final Population (cfu/cm?) : ) Efficiency : 1%
Strain:S.aureus (Wild Type)
Primary Population (cfu/cm?) : \- - Time (min) : Y-
Final Population (cfu/cm?) : - Efficiency :\- - %
UV Radiation (Type C)
Strain:S.aureus (ATCC:1112)
Primary Population (cfu/cm?) : -« Time (min) : Y-
Final Population (cfu/cm?) : - Efficiency : V- -%

Strain:S.aureus (Wild Type)

Primary Population (cfu/cm?) : \ -« Time (min) : Y-

Final Population (cfu/cm?) : - Efficiency : V- +%
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St.epidermidis , UV g jl aslllas Y o Lo Jgo

UV Radiation (Type C)
Strain:S.epidermidis (ATCC:12228)
Primary Population (cfu/cm?) : -« Time (min) : Y-
Final Population (cfu/cm?) : \ Efficiency : 14%
Strain:S.epidermidis (Wild Type)
Primary Population (cfu/cm?) : - - Time (min) : Y-
Final Population (cfu/cm?) : - Efficiency :\ - - %
UV Radiation (Type C)
Strain:S.epidermidis (ATCC:1112)
Primary Population (cfu/cm?) : \ -« Time (min) : Y-
Final Population (cfu/cm?) : \ Efficiency :\ + - %
Strain:S.epidermidis (Wild Type)
Primary Population (cfu/cm?) : \- - Time (min) : Y-
Final Population (cfu/cm?) : - Efficiency : V- +%
2 etelie Loy® 36 UV g aS seae olad (o) Gy » 4SS Ve oo 4 UV b 31 el o
R ST N KPS PIRPUNIEIL g\ K ORI e U1 alisee sla (IS 51 eud T (sle panlS g o

00 iz (6lp oSl Ko 5 UV g5 il addllae VY ol gz

UV Radiation after 20 minute

I;Zﬁ:r?; Secondry Population PE;T;;?(;H Death Percentage
M.lutes ) Voo 11%
B.licheniformis V¥ Voo A%
B.megatrium VA Voo AY%
B.subtilis \Y Voo A%
M.roseus . Voo 11%
St.aureus . Voo V%
St.epidermidis . Voo Ve %
St.salivarius . Voo Ve %
Coryneforms Y Voo A%
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100 100 100 100
100 99 100 100 100 100 109
%0 | —‘ ] 7

20 144 18

12 M Secondry Population
0 - I l l ‘1. 2 0 0 2 Primary Population
& ==
\ (“\ SRR R TP
@ {\0 (\ \;o\. ‘,Q, (@0 '6\‘, \)t, 5
» o o (° o > O
AT A SN & Qo
W % X 0\\ (\ef\
4 L2 t,'*»‘ 0&*

=
o
[

(,‘\

ai 8o Ve oo o UV 5 2ol 5l ey oo loz 09,500 Comez 005ledl (yline .Y loges
Micrococcus « Staphylococcus epidermidis

e 31) Gatow 0l 3 50 oad las sl eslE g ,Se
Bacillus <« Micrococcus roseuse <uteus

Bacillus s Bacillus megaterium ¢ licheniformis Staphylococcus aureus 33l 45 e (USP 47

. subtilis
Sobol (owyy g anl>
Iso Class |z ,o alais OV 5l ggazme 10 Gigh oyl ;o

wo; 6)|o).g 4.:94);4.1.“.7!@
Jeed (glad SIS 4y a0 g (5500 diged blE slaws N F ojleds Jgao

No. Of Sampling Date

Class A B C D

No. Of Sampling Time A¥ A¥ VY Y

No. Of Sampling Points Yar o-¥ \INg AY
Percentage Of Sampling Points VOIYA% | Y 10Y% | YYIM% | 0+1AA%

udys5odm‘5>LwLw(5L®<bﬁm)‘t5>fuuM(
P u*‘-‘l%)b J..JLJ (o )..Jl.:—l b 0 .o)b S99 juod él&'l
S edlS g e g el U1 S (Koo 30 (g0 2

(Version 27 ))‘)3‘ 'a)J )1 oolaw! Lu Lo ool (_g)Lo] 3y
gl Jdo 4y 0l Jaseine oles ;0 5 0o 5 slil SPSS
2 sl diged et 3BT 51 S 0 Blaogas g Lyl

Cowl 0038 )5 750 0l lax> Pearson ) .o yo yuizen.aiivs oy aje8 98 Jlasil
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55 55 9,5 i jga> p geed BT S 5L by SILT N0 ol Jgoun

Posterior 95% Credible Interval
Dependent Variables Mode Mean Variance | Lower Bound | Upper Bound
Micrococeus M.luteus YAANYOE | YAAMVYOF | SEY/EV) YYA/EYAS YYV/A-YE
M.roseus VEINY A | VBINEA | SEYISYY FY/A05Y - SEIEVVY
Bacillus B.subtilis YY/OVSA | YYOVSA | YEe/fVA A+ DO5- OO/Y - £4
B.megaterium YYANOYA | \YANOYA | Y8-/EVA VESIOYY Y- qVASY
B.licheniformis Y-/#4aY) Y. /FAYY Y& IfYA Vo/af-Y- OYIYYEA
Staphylococcus St.aureus VEE/REEY | VEETESY | YOYEIVVY | FO/ASEY YEY/AYVS
St.epidermidis FAY/SVOF | FAY/SVOF | YOYEVVY | TAONYYA DAY/ AFA
095 85 shdliwl iz g jed GBI oS (o (g ) (Sed iy sy VP 0)lods Jgor
Class St.aureus St.epidermidis
Class Pearson Correlation ) 9577 944
Sig. (2-tailed) .043 .056
N ¥ ¥
St.aureus Pearson Correlation | /40V/ /284t
Sig. (2-tailed) [+ ¥¥ [+
N ¥ ¥
St.epidermidis | Pearson Correlation | /A¥¥ /2aaff )
Sig. (2-tailed) [-bF [++)
N ¥ ¥
1. Correlation is significant at the 0.05 level (2-tailed).
1. Correlation is significant at the 0.01 level (2-tailed).
P55 955 i g e BBl S G (g ) (Krod 8 (op 2 VY )bl Jooo
Class M.luteus M.roseus
Class | Pearson Correlation ) 12A0T /a¥-
Sig. (2-tailed) [+\0 [+F
N ¥ ¥ ¥
M.luteus | Pearson Correlation | /3A0 ) A
Sig. (2-tailed) [\ /-4y
N ¥ ¥ ¥
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M.roseus | Pearson Correlation /a¥- 12-A )
Sig. (2-tailed) [«F- [-aY
N ¥ \ ¥
t. Correlation is significant at the 0.05 level (2-tailed).

skl iz g el GBI NS (s ((gm ) (Ssmsd g S (uy 2 VA 05lals Jga

Class B.subtilis | B.megaterium | B.licheniformis
Class Pearson Correlation ) IAOD [AYY jagaf
Sig. (2-tailed) AR 1YY [+Y)
N ¥ ¥ ¥ ¥
B.subtilis Pearson Correlation A ) AR /A¥)
Sig. (2-tailed) AR ALY [+04
N ¥ ¥ ¥ ¥
B.megaterium | Pearson Correlation JAYY IV ) IARQ
Sig. (2-tailed) [+ VY Iyaa ARD
N ¥ ¥ ¥ ¥
B.licheniformis | Pearson Correlation | /%47 1A%\ IAAQ \
Sig. (2-tailed) [+Y) /- 064 ARR
N ¥ ¥ ¥ ¥
1. Correlation is significant at the 0.05 level (2-tailed).
R 429 3550 p5 (B 90 seed GBI kb 5 el g Se 0 Ol gy i pS 5l eiie 93 (Kad (o) Cr

R4

(P<0.5) 5,10 3525 puudl8 )5 ,So

ol iz g el BB S G (5ol alaily : Hi (58
(P> 0.5 )0,l05 592 g a8, lg S0 5]

SPSS 1581 p 5 5l eolaxwl L Sign. L P-Value 5o (s
20,5 awloe

aS Shgo 0 el S 0 - g ) o oy (plos S
Sl paess a5 Sl Sre ol 4 il code sdel Caws @ laie
Lo O)le a0l o 3l Gy o2 D0 4 i g0
Mlie 53 wbigs GRIPI 35 K0 peite ke 8 5 Gl
45 09 (o0 00§98 Jolaz ;0008 (o0 Jor pb (nSe
riz o Bl 5 o aly G b b Sy See Sl
ool g8 Hpax G BLS) gw)pn cgz a8l o L]



2950 639U Sy s o)l (5 aolilad

ISO Class Grade 1 & 2 U‘Jw)'wdl“ﬂ(g)“’?s?sﬁ)s‘“ 6[@ dl"‘)‘ 0 ‘J:> LSLQ Wlf)‘s)&a 65)).:6)&] 2y
e abl, a5 wiols ol (gpad 5| glite Sloys b e

9 995 95 shedlinl iz ) S92 50 (Sl undlS )l e [y (5510

2,15 3424

o3 3Gl g Micrococcus roseus jga> o ®

(P>0.5) suls cews a5 g)l0 Lo alal,

555 9,500 5 555 shedlinl gl iz po P-Value jolie 19 o)l Jgoor

Bacteria P-Value
Micrococcus luteus LRI
Micrococcus roseus* T8
Staphylococcus aureus /oY
Staphylococcus epidermidis o[- 0F

u,u d)‘OLo.&A iba‘)

oles

e BBl g ( mshewl iz ) 5750 b pandlS g Se

ol iz o P—Valueﬁouﬁ Yeooled Jgux

Bacteria P-Value
Bacillus subtilis AR
Bacillus megaterium leYY

Bacillus licheniformis

</+Y)

(85353050 5 S35 3 Ll oglosly o i o alaly gy ) T-TSE (9051 .Y 0 Loy Jour

3,1 5954 ISO Class Grade 8

Paired Differences

95% Confidence P-Value
Std. Std. Interval of the df Sig.
Mean Deviation Error Difference (2-tailed)
Mean
Lower Upper
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Pair | ‘Staphylococeus | vqep. | vvive | vers | vieave | Aesve | vara Y Y
1 / Micrococcus

Pair | Staphylococeus | wyein . | venary | avevsa | waney | ariaey | vns Y SIVY -
2 / Bacillus

Pair | Micrococeus /| v, | esnsa | Y¥Aa | AIVAS | VaVAG | YiasY Y YA
3 Bacillus

Cowl 00l g ((lojle ci3g0] sl p plo anle
Ll 51 518 ()2 9550 BlEs po (Sogll (5 a5
Ails o lastsl

odiS  Jereas lge 3l i > g polae colatll
Olee &5 el ows S el 55 5lL )0 sz ge
2 ke 3)labl e 5 13 09)Se (Sl
ASls eslaiul 8,50 lio

15 oIS (g9 9 UV ¥l cnlio ool
el Lypd oelsin b do o ol 51 Jol>
bl cow ylh o jogad 4 a5 Cwnlonss S
sy 9 5155 (ol S ) Sen S350
WS Jee yho Soo3 4

heme J5uS a8 o) (o0 A nl 4 ol o
o S Olesbe sibe dspel (i )0 (29,50
slas labul coley pae 5 s ol alis 465 zn
30 aS Gl e aad 4 g B o Gl | x> ye
s,y DYsame 3l plaS e aLidS Jlo YY b
o Sterility sla ee3l Sl 5l a5 o] cody

Particulate Matter 4 Bacterial Endotoxins

Bly 9nl 0,50 Sielsms S oMBilejl Lo
Sosto> Gyl g 1ae flojle lawg (el oays
ool 0030,55 (4150 51 Sle>5L ) Recall ilyolo

5 Laminar Air Flow

DBl oo yerite Gy aluly Dglitie 05,5 55 i lobiee Dglis il T 905

sk &S ala eSS Jrwp jea> Eble s
1 etis A Conaz slo aites bl xals
L HVAC I oolaiul JJdo a4 lalad pl o a>
ol 5o 585 Y iSlas jga> g H149 HI3 (o als
9 318 092y (SHI b (2950 L (lalad o3
PO0S  ojgo a s3)lse o (nl el pled 5o

250,55 ol OOR L " OOT
b el gany aiy Slegile jlailil a5 bl o
Srer oS F 9wk b el (098 e
Joe b )lo Lo bl o (550 5l eolgils 0l
S G ndy 00game 4 425 b sl Lo o] ws
5 Soyll e Grade D L slalas o 59,500
OOR L OOT . O0S 50 4 po Gble 4l
o lblas L8 ol s as 6,50 aS8.00,50 snalie
i 5 s Sen FogT e o Y b L)

Cudgasme pis (il d4>45 550 Grade A & B L

wibe ) Slegile olmlz Sl 9 Jowy jea>

Sl (i o b S
3ol S GMP ool cule, o iy o 536
5 olosbe S599smg S0 olKialejl polie (sl 33901

Y o sl 0y93 ) v oI T CuiS s a5

1 Out of Specification
2 0ut of Trend

3 Out of Range

4 Quality Assurance

- -
)
Y
X
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