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Terms such as potent, cytotoxic, cytostatic, 
and steroid are not precise when 
categorizing specific API hazard potential, 
and conclusions based on a reactive 
response, rather than specific scientific data, 
should be avoided.

These general terms induce an emotional 
response that may imply that without 
exception these compounds are always 
difficult to handle and require the highest 
level of control.



What is considered a hazardous product? 

• The original intention of ISPE Risk Mapp was to provide a method to 
identify highly hazardous compounds. 

• However, during development, it became apparent that an 
approach to identify acceptable risk in the manufacture of 
pharmaceutical products was more appropriate.
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In order to identify acceptable 
risk, it is necessary to first assess 

and categorize a compound.

Risk Management 
in Hazardous Products 

Identification and 
Handling



How risk 
management 
concepts are 
employed in 
GMP of 
hazardous 
products and 
material? 
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How risk management concepts are 
employed in GMP of hazardous 
products and material? 

The acceptable limits for Cross 
contamination, Cleaning validation, Worker 
safety and Environmental safety are derived 
from these data, 

but the application of Uncertainty Factors to these 

data might be different for Quality versus
Workplace Health and Hygiene, 
primarily due to differences In the subpopulations at 

risk and potential route(s) of exposure. 
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How risk management concepts are employed in GMP of 
hazardous products and material? 

• ISPE Risk Mapp 2010 and 2017

• ICH Q9 QRM

• Specifically, the ISPE guideline proposes the use of health-based 
Acceptable Daily Exposure (HBADE, HBEL) values rather than a tag 
such as “hormone”, “steroid” or “cytotoxic” (with the exception of 
cephalosporins, which were specifically omitted from the guide). 
These values would then be used to assess the risk of cross-
contamination 
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management 
concepts are 
employed in 
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Risk assessment of hazardous products
Risk identification: 
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•Where to find information?
• Labeling
• Hazard symbol
• R phrases (Risk phrases*)

* Notation is wrong because it is not risk but hazard

• S phrases (Safety advice phrases)
• Hazard identification (nature ± power)
• Appears on label, MSDS



Some references for drugs toxicity levels and PDE and OEL values
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To be purchased from:
https://affygility.com/
https://www.azierta.com/en/pharma/toxicology/pde-ade-reports
https://www.safebridge.com/services/toxicology
http://the-force.org/pde-reports/
To get from supplier or Safety Data Sheets

https://www.cdc.gov/niosh/index.htm; NIOSH for Occupational 
hazards (Mostly for hospitals, clinics...)

OR

https://affygility.com/
https://www.azierta.com/en/pharma/toxicology/pde-ade-reports
https://www.safebridge.com/services/toxicology
http://the-force.org/pde-reports/
https://www.cdc.gov/niosh/index.htm


Risk assessment of hazardous products 
Risk Identification/ Analysis
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Risk assessment 
of hazardous 
products

Risk 
identification:
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➢Sample analysis

➢QC labs who analysis the product have 
developed methods for IH

➢Can measure down to very low levels

➢During commissioning to confirm 
effectiveness of  controls

➢Periodically (6 monthly?) to confirm 
ongoing exposure prevention

Quantitative  
(feedback when using confined system like 
isolator)



Risk assessment of hazardous products 
Risk Identification/ Analysis
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• Acceptable Daily Exposure (ADE): represents a dose that is 
unlikely to cause an adverse effect if an individual is exposed, by 
any route, at or below this dose every day for a lifetime.

• Occupational exposure limit  (OEL): A health-based airborne 
concentration limit to which worker exposure levels should be 
controlled. OELs are usually expressed as eight-hour time 
weighted averages for exposures for 40 hours a week over a 
working lifetime (TWA-OEL).



Risk assessment of hazardous products 
Risk Identification/ Analysis (Toxicologist’s job)☺
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How OELs & ADEs Develop Over the Life Cycle of a Drug
http://hpapi-summit.com/wp-content/uploads/sites/75/2015/03/Day-1-15.15-Joel-Bercu-YES.pdf



Risk assessment of hazardous products 
Risk Identification/ Analysis
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• Occupational Exposure Band (OEB): is a system used to group 
drug products, based on their OEL, to allow guidance to be given 
on the appropriate control measures and containment systems.

• Surface Target Values can also be derived by dividing the ADE by a 
standard surface area (e.g., 100 cm), but this is often viewed as a 
convenient, if not arbitrary approach for assessing exterior 
equipment and facility surfaces for worker protection purposes.



Risk assessment 
of hazardous 
products 

Risk 
Identification/ 
Analysis
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Risk 
assessment 
of hazardous 
products 

Risk 
Identification
/ Analysis

• ISPE Risk Mapp 2010
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Criteria for identifying hazardous drugs and prioritizing risk 
assessments:
1. Genotoxic compounds that are known to be or highly likely to be 

carcinogenic to humans.
2. Compounds that can produce reproductive and/or developmental 

effects at low dosages.
3. Compounds that can produce serious target organ toxicity, 

anaphylaxis, or other significant adverse effects at low dosages.
4. Compounds with a high pharmacological potency i.e. recommended 

daily dose of <1 mg (veterinary dose equivalent 0.02 mg/kg). 
5. Novel Products/APIs and Compounds with a high sensitising potential.



Risk assessment of hazardous products 
Risk Identification/ Analysis
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Identification
/ Analysis

• ISPE Risk Mapp 2010
2
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Risk assessment of 
hazardous products

Risk Analysis

• ISPE Risk Mapp
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Risk Control-
Reduction of 
hazardous 
products
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1. Eliminate the hazard: Total substitution, different process

2. Substitute the hazard: Partial, change of form, adjustment

3. Collective protection measures (Collective Protective Equipment (CPE)): 
Isolation, distance, automation

4. Administrative Control and Process: To reduce the time of exposure, the 
number of persons exposed

5. Individual protection equipment (Personal Protective Equipment (PPE)): 
Body, hands, eyes, respiratory protection 



Risk Control-
Reduction of 
hazardous 
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Risk Control- Reduction of 
hazardous products

What to consider 
early on in 
development and 
formulation of a 
Product containing 
hazardous 
material? 

• ISPE Risk Mapp 2010

• Formulation scientists should consider the 
possible measures to reduce the potential 
exposure to the hazardous APIs as early in the 
manufacturing process as possible.

• Product formulation selection AND/OR Process 
selection

• An approach both to: Improve worker and 
environment protection AND Reduce the risk of 
Cross-contamination
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Risk Control- Reduction of 
hazardous products

What to consider early on 
in development and 
formulation of a Product 
containing hazardous 
material? 

• ISPE Risk Mapp 2010

• Combine the hazardous with excipients early in 
the process to dilute it

• Direct compression to decrease the process 
equipment and steps and reduce the risk of 
cross contamination and staff exposure

• Use less dusty excipients such as silicified 
microcrystalline Cellulose or Mannitol

• Less use of processes with higher potential for 
exposure such as  fluid-bed drying and dry-
milling
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Risk Control- Reduction of hazardous products

Design and Engineering and equipment selection in hazardous 
facility settings

General consideration in hazardous facilities settings:
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➢ Potency and exposure limits
➢ Pure API or diluted forms
➢ Product diffusion capability
➢ Dosage form
➢ Scale

➢ Route of exposure 
➢ Toxicological effect
➢ Environmental impact
➢ Working hours/Shifts
➢ Regulations and Standards
➢ Costs and price
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➢ Possibility of open or closed operations
➢ Continuous or batch wise
➢ Samplings
➢ Cleanings
➢ Effluent and waste disposal and treatment
➢ Possibility of using Process Analytical Technology (PAT)
➢ Aiming for Shirt Sleeve operation: An operation in which no complex 

Personal Protection Equipment and gowning is needed



Risk Control- Reduction of hazardous products

Design and Engineering and equipment selection in hazardous 
facility settings
General consideration in hazardous facilities settings:
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Redundancy
Redundancy is the provision of more than one element performing 
the function so that if one fails, the next takes up the required duty 
and detection devices alarm the failure of the primary system.

Therefore likelihood of failure diminishes. A robust system can be 
designed based on a series of non-optimal redundancies.



Risk Control- Reduction of hazardous products

Design and Engineering and equipment selection in hazardous 
facility settings
General consideration in hazardous facilities settings:

2/27/202
0

Risk-Based Manufacture of Pharmaceutical Products- Sayeh Majzoob 37

Examples of Redundancy in handling of hazardous products
➢ Double gloves
➢ Gloves in isolator gloves
➢ Double Hepa Filters
➢ Double bags
➢ Pipe-in-pipe double layer waste water containment



Risk Control- Reduction of hazardous products

Design and Engineering and equipment selection in 
hazardous facility settings
• ISPE Risk Mapp 2010
2
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All facilities are different and may be subject to different 
influences based on the complexity of the process. 

http://www.outsourcedpharma.com/doc/best-practices-for-handling-potent-apis-0001

A simple possible highly-potent facility
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Risk Control- Reduction of hazardous products

Design and Engineering and equipment selection in hazardous facility 
settings
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All material, equipment, tools, .. to be carried and placed in spill trays and not directly in isolator/ hoods,…



Risk Control- Reduction of hazardous products

Design and Engineering and equipment selection in hazardous facility 
settings
• ISPE Risk Mapp 2010
2
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➢ RABS 
• RABS technology is on the long-term not a succeeding technology
• “Conventional aseptic filling should become passé soon.” 
• – Rick Friedman, Director, Div. of Mfg and Quality, FDA-CDER  
• The regulatory requirements for RABS systems will become more strict 

➢ Isolator
• Technology of the future
• Gloves as a weak point of the isolator will more and more disappear: Automated 

processes
• The VHP cycle times will become significantly shorter 

➢ Disposable technology 
• Will increase significantly in the near future 



Risk Control- Reduction of hazardous products

Design and Engineering and equipment selection in hazardous facility settings

• ISPE Risk Mapp 2010
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ISPE Risk Mapp summary

• ISPE Risk Mapp 2010
2
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