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CLEANROOM CONTAMINATION CONTROL

 Best Practices for Contamination Control
•Preventing ingress or egress of problematic microorganisms

 Contamination Control Challenges
•Mold and Bacterial Spore Excursions
•Biofilm and Biofilm remediation
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CONTAMINATION CONTROL

P
h

ar
m

ac
eu

tic
al

 C
le

a
nr

o
o

m
s

What is ISO 8 cleanroom classification?  Cleanroom Technology.  Nov, 2021

A/B

C
D

EU



©2023 STERIS Corporation. All rights reserved.

CONTAMINATION 
CONTROL
USP 43 <1116> Suggested Initial 
Contamination Recovery Rates in Aseptic 
Environments

Microbial recommendations 
for different ISO classes can 
vary slightly

Environmental Monitoring is 
key to maintaining microbial 
control

Frequency and types of 
disinfectants and sporicides
will vary based on ISO 
classification

Air sample 
(%)

Settling plates 
90mm (4 hrs) 

(%)

Contact 
plates 55mm 

(cfu/plate)

Glove 
print 

5 fingers 
(cfu/glove)

Isolator/
RABS

<0.1 <0.1 <0.1 <0.1

ISO 5 < 1 < 1 < 1 < 1

ISO 7 < 5 < 5 < 5 < 5

ISO 8 < 10 < 10 < 10 < 10
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• EPA Classifications

– Sterilizer (Sporicide)

• Proper use results in 100% kill of all 
microorganisms, including bacterial endospores 
(B. subtilis, C. sporogenes)

• 6 Log reduction

– Disinfectant

• Proper use results in 100% kill of vegetative 
bacteria, target viruses and target fungi

– Sanitizer

• 3-Log reduction Non-Food Contact Surfaces

CONTAMINATION CONTROL
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Should be risk based and data driven based on current best practices

• Pre-cleaning – None, unless there is excessive soil

• Disinfectant – Should be able to handle some soil and have broad  
spectrum efficacy

• Sporicide – Based on Environmental Monitoring data
– Use for pass-through items

• Rinsing – Goal is Visually Clean
– WFI or Alcohol on a routine basis, based on experience or risk assessment
– Cleaners can be used for buildup or after shutdowns

CONTAMINATION CONTROL
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CONTAMINATION CONTROL

BEST PRACTICES FOR A DISINFECTION PROGRAM

• Rotation of 1 Disinfectant and 1 Sporicide

• “pharmaceutical & biotechnology industries have moved away from the rotation of 
2 disinfecting agents. This formerly common practice led to high residue levels 
and subordinate efficacy performance…The rotation of a disinfectant with a 
sporicide is superior to the use of rotations of multiple disinfectants.”  (PDA TR 
No. 70)

• Frequency of use dependent on ISO Classification
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Daily Weekly Monthly Yearly
Controlled Area

Floors X X
Ceilings X

Walls X
Fixtures/Equipment X

Class 100,000 (ISO 8)
Floors X

Ceilings X
Walls X

Fixtures/Equipment X X
Class 10,000 (ISO 7)

Floors X
Ceilings X X

Walls X
Fixtures/Equipment X

Class 100 (ISO 5)
Floors X

Ceilings X
Walls X

Fixtures/Equipment X

CONTAMINATION CONTROL



©2023 STERIS Corporation. All rights reserved.

CONTAMINATION 
CONTROL

Grade A (ISO 4.8) or B (ISO 
5 at rest, ISO 7 in operation)

ISO 5 requires frequent 
decontamination using sterile 
disinfectants and sporicides
for use
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CONTAMINATION 
CONTROL

Grade C (ISO 7 at rest, ISO 
8 in operation)
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CONTAMINATION 
CONTROL

Grade D (ISO 8 at rest)
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CNC (Controlled, Not Classified) Area Cleaning Frequency

Hallways and Floors ---
Mop daily ---Rinse as 
needed

Walls and Ceilings---
Mop monthly—Rinse as 
needed

Equipment (carts, racks, 
trash receptacles, etc.)--
-Wipe weekly---Rinse as 
needed

Rinsing is based on 
visual observation and 
safety
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CLEANROOM CONTAMINATION CONTROL

 Best Practices for Contamination Control
•Preventing ingress or egress of problematic microorganisms

 Contamination Control Challenges
•Mold and Bacterial Spore Excursions
•Biofilm and Biofilm remediation
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Hot Topics:  Mold and Bacterial Spore Excursions

• Hard to Kill Microbes

– Bacterial Spores

– Fungi

T. Sandle, PDA J Pharm Sci and Tech 2011, 65:392-403
A Review of Cleanroom Microflora: Types, Trends, and Patterns McDonnell, “Antisepsis, Disinfection, and Sterilization: Types, Action, and Resistance”  2007, ASM Press
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Hot Topics:  Bacterial Spore Excursions

 Sources: Carried into cleanrooms via 
Materials, Equipment, Personnel
•Indicative of weak transfer procedures, 
pass-thru items imperfect aseptic controls 
(barriers, HVAC, seals, pressure 
differentials)

•Typically found in the soil

 Highly Resistant to Disinfection
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Bacterial Endospore

Hot Topics:  Bacterial Spore Excursions

• All spores are hard to kill

– Some harder than others

• Require use of a sterilant / sporicide

– Contact time is essential

• Strains can vary in susceptibility
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Hot Topics:  Mold Excursions

 Fungi spread easily through 
air

 Species that produce fungal 
spores are harder to kill
•A. brasiliensis
•Chaetomium globosum

 Reservoir / Source
•Drywall
•Cardboard
•Wood
•Refrigeration conditions
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Hot Topics:  Mold Excursions
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Time Kill Study w/ Different Fungi Using a Quaternary 
Ammonium Compound Active

5 min 10 min

Complete kill

Complete kill

2:45 min 2:45 min

• Fungal spores can be challenging 
to disinfect

– Formulation matters

• T. mentagrophytes is the fungi 
used to make fungicidal claims

• May require a sporicide even with 
fungicidal disinfectants
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Hot Topics:  Biofilm and Biofilm remediation

• Microorganisms do not typically exist as single cells
• Biofilm as a survival mechanism

• Reported to be 10X – 100X more resistant to disinfection

• Extracellular Polymeric Substance (EPS) is a slimy matrix that 
consists of polysaccharides, proteins, nucleic acid and lipids to 
aid survival

• EPS can be harder to clean than process residues

• Residual organic material can reduce efficacy of biocides

• Residual EPS can reduce penetration of biocides

• Removal of EPS prior to sanitization or disinfection is critical
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Hot Topics:  Biofilm and Biofilm remediation

• Two-Step Process

– Cleaning of the vessel with 5% Alkaline Cleaner at 60C

– Then sporicidal soak with a 3% solution of a concentrated Peracetic acid / Hydrogen peroxide sporicide

• Look for any design or system engineering flaws

– Eliminate the possibility of any dead legs and any leg where turbulent flow is not confirmed

– Confirm the slope of the piping is conformed to engineering best practice. i.e. slope verification audit

– Eliminate the possibility of any non-turbulent pressure valves such as solenoid valves where liquid is 
stagnant

• Look for any damaged materials or surfaces that may aid in biofilm formation

– Rouge or rouged surfaces

– Damaged valves or membranes
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CONCLUSIONS

• Delivering safe and effective products requires a well-designed cleanroom 
contamination program

• Pharmaceutical, Medical Device and Biopharma industries continue to evolve and 
grow with new innovations and new regulations

• Rapid Growth in ATMP (advanced therapeutic medicinal products) and vaccine 
industries creates training challenges and opportunities

• New Regulations include EU GMP Annex 1: Manufacture of Sterile Medicinal 
Products which require a holistic Contamination Control Strategy (CCS)

• Challenges remain, including mold and bacterial spore excursions and biofilm

• Many similarities exist in the production of safe, unadulterated pharmaceutical 
products and the needs for safe, unadulterated space missions
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• Senior Manager, Technical Services
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