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[ Abstract] Objective To study the composition and distribution rules of microbial
community in clean workshops of pharmaceutical enterprises after ozone disinfection, analyze the
effect of ozone disinfection and sterilization, and provide data reference for the same space disinfection
method of pharmaceutical enterprises. Methods Using matrix-assisted laser desorption ionization
time-of-flight mass spectrometry (MALDI-TOF MS) and VITEK® 2 Compact identification methods,
the collected planktonic and sedimentary bacteria were identified and analyzed. Results 776 strains
of bacteria were identified at the genus level, with 427 strains before disinfection and 339 strains after
disinfection. The reduction rates of A, B and C enterprises were 22%, 19% and 23%, respectively. Before
and after disinfection, the dominant bacterial genera were Staphylococcus, Bacillus, and Micrococcus.

Micrococcus and Clostridium showed the most obvious disinfection effect, while Bacillus had the worst
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disinfection effect. The proportion of reduced bacterial contamination in the personnel changing area was the lowest,

and company B could still collect contaminated bacteria in the A-grade filling area after disinfection, indicating that

ozone disinfection didn't fully cover the potential risk of microbial contamination. Conclusion Ozone disinfection

is a common method for disinfecting clean workshop spaces. After disinfection, the microbial population is regularly

analyzed, and the disinfection level is further improved to ensure the effectiveness and safety of drug production.

[Keywords ] Ozone disinfection; Clean workshop; Microbial community; Matrix-assisted laser desorption

ionization time-of-flight mass spectrometry; VITEK® 2 Compact
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workshops of three pharmaceutical companies before
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Figure 4. Distribution of Staphylococcus, Bacillus, and
Micrococcus strains after ozone disinfection



592 Frontiers in Pharmaceutical Sciences, Apr. 2025, Vol. 29, No.4
F1 dVARSHSIERKNSHIERL

Table 1. Distribution of bacterial strains before and after ozone disinfection in enterprise A
5 RAEIX 5, G A (m®)  THEERCRAERME (F)  HEERERME (Kk) WP HE (%)
1 B A =X (HERX ) (A%L) — 2122 0 0 0
2 Bt =X (CE4) 4 269.11 21 17 19.0
3 PRk X (CE4) 8 25.19 19 13 31.6
4 AR (C8) 5 17.18 16 10 375
5 AGHAX (CH) 6 18.15 17 14 17.6
6 AGAX (D2 ) 2 4.56 10 11 -10.0
7 ZEupX (CR) 12 40.11 25 19 24.0
E: 7 ATFCHARKFALE R T ABALELR,

F2 UBRIEFIESHIHERL

Table 2. Distribution of bacterial strains before andafter ozone disinfection in enterprise B
JPs TR X3, G mA (m?)  THEERCRAEEME (k) IHERERERME (Fk) WA B (%)
1 A=K (HEREX ) (AZ) — 7.92 2 1 50.0
2 Tt A= X B X (A% ) 7 7.03 7 4 429
3 B A= X (B4 ) 1 63.13 3 0 100.0
4 Bt A= X (C4) 2 35.41 18 13 277
5 PrRHER X (CH%) 3 25.58 20 15 25.0
6 A (C8) 5 15.06 35 32 8.5
7 AGHEAX (B4 ) 6 24.38 23 20 13.0
8 ANBHEARIX (CH) 10 51.76 49 45 8.2
9 g (C4) 4 21.87 22 16 27.3
10 ZEpIX (CH) 5 80.59 29 23 20.7
i " RATFCAREALT R FTAFABELR,
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Table 3. Distribution of bacterial strains before and after ozone disinfection in enterprise C
75 TRAEIX 5k il R (m®)  WHERCRERMRE (Fk) TSR RERMRE (FR) BB (%)
1 =X (D) 4 4525 2 17 22.7
2 YrRHfER X (D) 4 13.67 18 13 27.8
3 PAWEX (DY) 5 15.26 22 16 272
4 NG (D) 5 11.99 25 21 16.0
5 ZE0pIX (D& ) 4 39.60 24 19 20.8
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