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Many pharmaceutical industry cleaning programs do not 

meet current regulatory expectations, which has a global 

impact for products manufactured or marketed within 

Europe.  Historically, Cleaning Validation residue limits 

had to be practical, achievable and verifiable according to 

US and European requirements.  However, newer changes 

indicate that residue limits should be based on a 

toxicological evaluation due to a revised European 

requirement.  This transformation potentially results in new 

acceptance criteria being generated and also complete re-

validation of the cleaning program with an ultimate goal of 

patient safety.  Whereas an older cleaning program that 

may have shared the same goal, likely had a different 

pathway, which may have included amongst others mass 

based or dosage -based carryover calculations.  Modern 

cleaning programs primarily focus on patient safety.  They 

must include health-based exposure limits that take into 

consideration the identification of hazards and the 

assessment of the dose-response relationships.  This is done 

by utilizing a pathway that may include, but is not limited 

to, TTC (Threshold of Toxicological Concern) and/or 

carryover calculations which incorporate PDE (Permitted 

Daily Exposure) or ADE (Acceptable Daily Exposure).

Abstract

Problem Statement

Evaluate toxicity of biopharmaceuticals, therapeutic proteins, chemicals and active pharmaceutical ingredients.

▪ Determine potential for health effects, pharmaceutical cleaning limits, personal injury litigation support, worker’s 

compensation assistance, product safety based on information provided by client.

▪ Acceptable Daily Exposure (ADE) - “safe” limits for product cross - contamination purposes (multipurpose manufacturing 

operations) under the ISPE RiskMaPP Model (µg of API/day)

▪ Permitted Daily Exposure (PDE) - “safe” limits for product cross - contamination purposes (multipurpose manufacturing 

operations) under European Medicines Agency (EMA) Guideline (µg of API/day)

▪ Occupation Exposure Limits (OEL, µg of API/m3) - established for worker safety purposes and restrict the amount and length 

of time a worker is exposed to airborne concentrations of hazardous biological or chemical agents

Procedures / Examples

Toxicological Evaluation and/or Contribution Recommended

Cleaning Validation Master Plan

▪ Stage 1 – Cleaning Process Design and Development

o Implementation Schedule

o Define the Cleaning Process Approach

• Cleaning Verification or Cleaning Validation – Cleaning Objective Defined

• Matrix Approach for Products or Product Stages (Intermediates) – Worst Case Residue Identified, Worst Case Equipment 

Identified, Hold Times (Clean, Dirty, and Sterile Stand)

• Campaign Changeover Strategy, Based on Time and/or Number of Batches

o Design and Qualification of Equipment

• Define Equipment Design – Identify Critical (Cleaning) Process Parameters – CPPs:  Cleaning Agent Selection, Cleanability Study, 

Cleaning Process Recipe Development

o Determine the Required Cleanliness

• Identify Critical (Cleaning) Quality Attributes – CQAs: Determine Acceptance Criteria; Health Based Limits, MACO, 

Toxicological Evaluation, Cleaning Process Based Statistical Evaluation

o Develop Cleaning Cycle and Analytical Methods

• Confirm Critical (Cleaning) Process Parameters – CPPs: Determine Supporting Development Studies: Worst Case Residue, 

Degradation, Inactivation, Conductivity Curve, Visual Residue Limit

o Analytical Method Verification or Validation

o Confirm Critical (Cleaning) Quality Attributes – CQAs, and Provide Justification and/or Scientific Rationale for Acceptance Criteria

▪ Stage 2 – Cleaning Process Performance Qualification (Cleaning Process Validation)

o Generate and Execute Cleaning Process Validation Protocols, including CPPs and CQAs

o Perform all required sampling; Direct Surface Swab, Rinse, and Visual Inspection

o Determine or Challenge Dirty Hold Time, Clean Hold Time, and/or Sterile Stand Time

▪ Stage 3 – Continued Cleaning Process Verification

o Determine Routing Monitoring, including Time Interval and Sampling Frequency Schedule

o Determine Statistical Approach for Trending of Cleaning Process Validation

o Execute and Report Statistical Trending for Cleaning Process Validation

o Generate Cleaning Validation Periodic Review Assessment

• Statement of Confirmation of Cleaning Validation Effectiveness

• Statement for Validated State of Cleaning Process

Alternative Paradigm / Viewpoint

Conclusion
Three take-aways: aligning Cleaning Validation with 

toxicological evaluation, provide tools to meet regulatory 

expectations, implementing results in compliance and 

patient safety.
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Modernization of cleaning programs will meet the 

transformed regulations.  This will be accomplished by the 

utilization of health-based exposure limits and 

toxicological evaluations, which has a global impact on all 

cleaning programs for products manufactured or marketed 

within Europe, while maintaining US regulations.
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Changing Role of Toxicology within Cleaning Validation with Regards to Industry Trends and Regulatory Requirements

Toxicological Assessments Include

▪ Hazard identification

▪ Critical effects

▪ Determination of No Observed Adverse Effect Level 

(NOAEL)

▪ Uncertainty Factors

▪ Modifying Factor

▪ Pharmacokinetic Adjustment(s)

Employee Safety Training

▪ Discuss proper Personal Protective Equipment (PPE)

▪ Pharmacological mechanism of action

▪ Target organ/systemic toxicity

▪ Review signs and symptoms of possible exposure
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