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BACKGROUND  
The tissue banking industry is subject to compliance and regulatory standards that ensure the 
safety and efficacy of tissue products. The Food and Drug Administration (FDA) and Standards 
organizations create a framework of requirements that reduce patient risk.  One critical aspect 
is the accuracy of culturing methods used for bioburden testing.  Inhibitory substance screening 
is a critical component of bioburden testing for tissue products, ensuring that antimicrobial 
agents and / or residual processing chemicals do not interfere with the recovery and 
enumeration of viable microorganisms. This abstract reviews the current regulatory and testing 
standards, it will highlight key compliance requirements, emphasize their impact on tissue 
banking operations, and establish approaches to ensure accurate results from bioburden 
testing. 

HYPOTHESIS 
The effective implementation of inhibitory substance screening will allow for the accurate 
culturing of microorganisms. The neutralization techniques determined in the inhibitory 
substance screening will be used on subsequent bioburden method validation and routine 
bioburden testing. 

METHODS  
This review evaluates the presence and impact of potential inhibitory substances in tissue 
allografts and related materials, using standard neutralization and dilution methodologies as 
outlined in ISO 11737-1 and USP <1227>. A probe of commonly used tissue processing 
agents, including antibiotics, alcohols, and disinfectants, will be evaluated to understand 
microbial inhibition and relate these properties to a battery of representative Gram-positive, 
Gram-negative, and fungal species. Finding a neutralization scheme for the inhibitory 
substances is assessed through parallel inoculation of control and test samples using validated 
membrane filtration or pour plate techniques. The validation of recovery efficiency is possible 
once inhibitory substances are neutralized. 

RESULTS  
The evaluation demonstrates that several residual substances can significantly reduce 
microbial recovery if not properly neutralized or diluted. Effective neutralization strategies, 
including the use of polysorbate 80, lecithin, and sodium thiosulfate, are widely available 
neutralizers and are needed for a robust screening protocol. This protocol supports accurate 
bioburden assessment in compliance with regulatory requirements, thereby enhancing the 
safety and reliability of tissue product sterility evaluations.  

CONCLUSIONS  
Adherence to regulatory standards, including effective inhibitory substance screening, is crucial 
for the success of tissue banking operations. The findings underscore the need for ongoing 
compliance monitoring and proactive regulatory updates to ensure the highest standards of 
tissue safety and efficacy.  
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Residual antimicrobial agents and processing chemicals in tissue products can compromise microbiological testing, leading to false negatives and potentially jeopardizing product 

safety. Tissue banks should implement validated neutralization and recovery protocols to ensure accurate bioburden assessments. Validated neutralization techniques (chemical, 

dilution, filtration) reduce or eliminate inhibitory effects and ensure neutralizers are effective and non-toxic to the recovery of microorganisms.

Conclusion
Effective evaluation of inhibitory substances in microbiological testing is essential to ensure accurate detection of viable microorganisms. Method suitability testing, including 

dilution, chemical or enzymatic neutralization, and membrane filtration, must be validated to confirm both neutralizer efficacy and non-toxicity. These strategies help mitigate false 

negatives and support reliable bioburden assessments.

Strategy Description Examples / Notes

Chemical Inhibition
Use specific agents to neutralize antimicrobial substances

Thiosulfate (halogens), Lecithin (QACs), Glycine (aldehydes), 

Penicillinase (antibiotics)

Dilution Reduce concentration of inhibitory substances to non-toxic 

levels
Effective for agents with high concentration-dependent activity

Membrane Filtration Physically separate microorganisms from inhibitors using 

filters and rinses

Use low-binding filters (e.g., PVDF), rinse with Fluid A, add 

neutralizers to rinse

Combination Approach
Apply multiple strategies for complex formulations Combine dilution, filtration, and chemical inhibition as needed

Impact of Common Tissue Processing Agents on Microbial Inhibition

Neutralization Strategies for Bioburden Testing

Approaches to Ensure Accurate Bioburden Testing Results

Mitigating Inhibitory Risks in Tissue Banking

Key Compliance Requirements

Conduct Method Suitability Testing

o Verify that the test method can detect microorganisms in the presence

of the product.

o Use standards ISO 11737-1, 22456, and USP 1227.

Neutralize Inhibitory Substances

o Apply validated neutralization strategies:

▪ Chemical inhibition (e.g., thiosulfate, lecithin)

▪ Dilution to reduce antimicrobial concentration

▪ Membrane filtration with rinsing fluids and low-binding filters

Validate Recovery Protocols

o Demonstrate that neutralization methods do not impair microbial

recovery.

o Use three-group comparison: neutralized product, control solution,

and inoculum-only.

Use Appropriate Challenge Organisms

o Include Gram-positive and Gram-negative bacteria, endospores, yeasts, and

molds.

o Standardize inoculum preparation to ensure consistent physiological states.

Optimize Test Conditions

o Control variables such as buffer composition, temperature, and light.

o Ensure recovery media and incubation conditions support microbial growth.

Ensure Statistical Validity

o Perform at least three independent replicates.

o Use statistical tools (e.g., ANOVA, t-tests) to confirm consistency and reliability.

Define Countable Ranges

o Maintain colony counts within validated ranges (e.g., 25–250 CFU for bacteria).

Agent Type Examples Mechanism of Inhibition Impact on Bioburden Testing

Antibiotics Penicillin, Macrolides, Tetracyclines
Inhibit cell wall synthesis, protein synthesis, or 

DNA replication

May persist in tissues post-processing, leading 

to false negatives in microbial recovery

Alcohols Ethanol, Isopropanol Denature proteins and disrupt membranes
Rapidly bactericidal but may leave residues that 

inhibit microbial growth in testing media

Disinfectants Peracetic acid, Chlorhexidine, QACs
Oxidation, membrane disruption, protein 

precipitation

Strong residual activity can suppress microbial 

growth; varies by formulation and concentration


	3 - Compliance and Regulation in Tissue - Digital Poster.pdf
	Slide 1: Compliance and Regulation in Tissue Banking: Evaluating Inhibitory Substance Screening for Bioburden Testing


