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Preventing Cross-Contamination – 
Operating Beyond cGMP 
 
By Sharada Kolindrekar, Director of Validation and Technical Services 

 

One critical outcome universally accepted without question by the pharmaceutical industry is 
that cross-contamination of drug substances and products in manufacturing lines cannot occur. 

 

 

 
Conditions for Drug Manufacturing  
Pose a Risk for Cross-Contamination 
Innovative therapies providing more customized, patient-specific treatments are requiring 
pharmaceutical manufacturers to supply smaller batches of more complex, potent compounds 
while maintaining high quality standards. At the same time, drug sponsor companies are 
seeking the services of contract development and manufacturing organizations (CDMOs) for 
expertise intended to achieve better outcomes faster. 

To best meet the needs of an ever-evolving, patient-centered healthcare model, CDMOs have 
designed facilities with smaller, agile manufacturing lines supported by equally agile analytical 
labs. On any given day, the scientists and engineers at CDMOs are testing, conducting 
formulation development, performing tech transfers, commissioning, and validating processes, 
and manufacturing multiple batches of drug product simultaneously in their facilities. There is a 
requirement to change over the lines rapidly involves cleaning, disinfecting, preparation, and 
set-up for the new product. One can easily recognize the risks for cross-contamination. 
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Operating Beyond cGMP Framework 
While the conditions driving modern pharmaceutical development and manufacturing have 
increased the risk of cross-contamination, the principles to prevent it remain the same. If you 
have safely manufactured pharmaceuticals for any amount of time, you have an understanding 
of FDA’s cGMP framework for preventing cross-contamination. Additionally, the International 
Society for Pharmaceutical Engineering (ISPE) developed a Baseline Guide: Risk-Based 
Manufacture of Pharma Products, that offers a process for risk management focused on 
preventing cross-contamination and supports the quality risk management principles of ICH Q9. 

This is not intended to be an instructional essay on the guidance, rather, I would like to share 
with you some best practices we have learned and put into practice at Pii.  Being able to 
operate beyond the standards of cGMP guidance has enabled us to instill confidence in our 
clients that cross-contamination does not occur. 

In preventing cross-contamination, we have three principles: have the conversation with our 
clients regarding cross-contamination early, follow a robust, disciplined process, and foster a 
quality culture that empowers everyone to act on any issues they encounter.      
  

 

Talking Cross-Contamination Early 
Whether it comes up during the first conversation about a project or not, drug sponsor clients 
considering working with a CDMO are concerned about cross-contamination. That’s why at Pii, 
we prompt the conversation early.   

Drug sponsors come to us with a deep understanding of their needs, the obstacles they face, 
API characteristics, and often have a concept of development in mind. Before we sign a 
contract, construct a quality agreement or even develop a scope of work, we do an initial safety 
assessment that reveals the potency of the compound, personal protective equipment needs, 
and containment requirements. We are also able to identify which of our facilities will be used. 
As a result, the quality foundation for preventing cross-contamination begins to take shape and 
the rest of the process development emerges from it. 
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A Robust, Disciplined Process 
Fundamental to all effective quality systems is a robust, disciplined process. Contamination is 
the unwanted introduction of impurities into starting material, intermediates, or API. Cross-
contamination occurs when drug substances or products are tainted by other drug substances 
or product. These conditions can occur during storage, transport, production, sampling or 
packaging. 

To prevent contamination and cross-contamination, process developers must identify sources of 
potential risk and clearly define the current controls and actions that will be taken to eliminate 
them. At Pii, we have developed and refined 8 functional elements to guide the cross -
contamination quality risk assessment during pharmaceutical process development for our 
clients. They are: 

• Initial Safety Assessment—completed before the service contract is signed. 
• Toxicology Report, ADE, OEL Monographs—confirms and refines the initial safety 

assessment, milestone review with client and contract is signed. 
• API Handling—is it potent or non-potent, PPE requirements, containment needs, facility 

and equipment resources defined. 
• Acceptable Residue Limits (ARLs)—cleaning limits are defined based on equipment and 

facility assessment, cleaning method validation is determined and defined. 
• Cleanability Assessment—informed by the ADE, OEL, and the ARL limits, optimal 

parameters are determined considering the product formulation and equipment. 
• Cleaning Validation Lifecycle—Cross Contamination Risk Assessment product retention 

risks will inform cleaning procedures or develop a list of dedicated or single use 
disposable products that will be used.  

• Containment—a comprehensive plan addressing material flow procedures, isolators, 
dedicated equipment, facilities, and suites, weighing, enclosure integrity, inspection, 
fume hoods, flexible containers. Milestone review with client. 

• Quality Risk Management Process (QRMP)—summary of previous functional elements. 
Audit and milestone review with client. 

Cross-Contamination Risk Assessment is completed for the possible  
4 pathways of cross-contamination. Mix-Up, Retention, Airborne and  
Mechanical Transfer.  Product retention on equipment—quality and  
labeling procedures are defined.  

New Product Introduction: Product is introduced into the facility only  
with an approved QRMP from EHS and Quality. 



 4 

These functional elements occur in a linear fashion and, as noted, some elements can confirm 
and refine previous activities and provide critical information for the next element in the process. 
It provides a framework for collaboration across Pii and also between us and our clients. An 
example would be when batch size changes from initial feasibility to clinical to commercial, 
some of the above points are re-visited and re-evaluated. 
 

 
An Empowering Quality Culture 
State of the art technology and equipment along with disciplined processes are critical to 
modern manufacturing processes, central to both are skilled, experienced people, committed to 
the philosophy of continuous improvement of quality. 

At Pii, our workforce is highly skilled and trained on our standard operating procedures. They 
are also intimately knowledgeable regarding our 8 functional elements that guide the 
development process to eliminate contamination and cross-contamination risks. 

Additionally, our professionals know what to do, why they are doing it, and why it matters. If they 
cannot answer those three questions with confidence, they have the authority, and have 
pledged, to pause and gain the understanding they need before continuing with their 
responsibilities. 

One characteristic of so many of the professionals that I work with, is that they have walked in 
the shoes of our clients. They have advanced their own drug compounds from pre-clinical to 
phase I trials, overcame obstacles, have had both successes and failures, and worked with 
CDMOs. That experience, especially with service providers, enables them to communicate with 
drug sponsors more effectively and with great empathy.     

When considering risks that could potentially lead to contamination or cross-contamination of 
drug substance or product in manufacturing lines we can all agree it cannot occur. At Pii, we 
operate beyond cGMP guidelines by having the conversation with our clients regarding cross-
contamination early, following a robust, disciplined process, and fostering a quality culture that 
empowers everyone to act on any issues they encounter.      
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As the Director of Validation and Tech Services at Pii, Sharada Kolindrekar leads a multi-
disciplinary team responsible for commissioning, qualification, validation, and technology 
transfer for Pii’s manufacturing processes including, complex, highly potent parenterals under 
aseptic conditions, tablets, capsules and softgels. Additionally, she is instrumental in steering 
activities contributing to Pii’s foundation of quality that includes product risk assessment, cross-
contamination risk assessment, qualification, cleaning, product, and process risk assessments. 

Pharmaceutics International, Inc. (Pii) is a contract development and manufacturing 
organization (CDMO) with a passion for solving problems efficiently with the highest quality 
standards. 

 Pii’s Hunt Valley, Maryland campus includes 70 manufacturing suites with 4 integrated aseptic 
filling lines delivering quality, safety, and efficiency. Our professionals have extensive 
experience with small and large molecule compounds, developing and manufacturing complex 
parenteral drugs, extended-release formulations, non-aqueous injectable drug products, and 
lyophilization. Learn more at https://www.pharm-int.com/ 

  

  

 
 


