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The Impact of the FDAÕs Adoption of Risk Management on the Design 
and Qualification of Aseptic Facilities  
The FDA is reinventing its approach to quality and compliance and is 
driving the industry in the direction of a more concrete and cohesive 
argument for process understanding. The real impact of the FDAÕs guidance 
document, Pharmaceutical cGMPs for the 21st Century Ñ  A Risk-Based 
Approach, issued in 2003, has just begun to be felt. Subsequent agency 
guidance documents for aseptic process and quality system establishment 
have reinforced the position that building quality into a process at the design 
phase, while utilizing a risk-based approach to establish control and 
understanding, will be the expectation moving forward. This new mindset 
will impact the approach used to design and establish all facilities within the 
regulated life sciences. This article offers some considerations for 
developing one of the most rigorous types of controlled environments, an 
aseptic operation, in order to meet the new expectations of the agency.  
 

 

 



 

 
 
REGULATORY GUIDANCE DOCUMENTS 
Although the basic attributes of an aseptic facility are well understood, there 
are several key guidance documents to consider during the design process to 
later demonstrate that the facility meets the needs of the process and the 
product. The first two documents are not from the FDA but were issued by 
the International Conference on Harmonization (ICH). ICH Q8 defines the 
basic elements for pharmaceutical product development. The document 
advocates a methodology that moves process understanding from the 
knowledge space, which encompasses all possible variables that can 



influence process predictability, to the control space, which defines the 
optimum operating space for those key parameters that control process 
predictability. This process is depicted in Figure 1. 
The second critical ICH document is ICH Q9, which defines an approach to 
structuring a risk-management process. This process delineates a classical 
risk-evaluation framework, which begins with risk-assessment activity and 
then moves to a risk control or mitigation process and concludes with an 
ongoing risk-review process. The proposed structure is shown in Figure 2.  
 
Together, these two guidance documents constitute an argument for a 
focused, data-driven foundation for process design and understanding. The 
FDA has issued several guidance documents that build upon these two 
concepts. The first is Pharmaceutical cGMPs in the 21st Century Ñ  A Risk-
Based Approach, which advocates a wholesale transformation of the current 
industry quality and compliance paradigm based upon inspection and testing 
to one that is predicated on process understanding. The second document, 
which is pertinent for aseptic facilities, is the latest aseptic guidance, Sterile 
Drug Products Produced by Aseptic Processing Ñ  Current Good 
Manufacturing Practice. This document supports a structured risk-based 
approach to process and facility design that clearly integrates the basic 
tenets of ICH Q8 and Q9. 
 
THE NEW FACILITY DESIGN ROADMAP 
So what does this new guidance mean in terms of how we develop and 
qualify aseptic facilities? The difference lies in the upfront design activity. 
The basic tenets of an aseptic facility have been understood for many years. 
These design attributes remain unchanged but the process for agreeing on 
the final design criteria will change. A proposed roadmap is shown in 
Figure 3.  
As shown, the drivers that establish the facility basis of design are more 
formalized. While historically this has been a consensus-based activity, the 
risk-based approach provides a formal framework to capture and define the 
specific attributes for the facility and its purpose.  
 
1. Product Pre-hazard Analysis  
The process starts with a product pre-hazard analysis (PHA) designed to 
identify the critical elements that could affect patient safety. Having a sound 
understanding of the ways a product can fail in the consumerÕs hands helps 
define those areas that must be controlled, whether in the product, process, 
or facility. 
 
2. Product User Specification  
The product user requirements specification (URS) summarize the productÕs 
attributes that address the risks identified in the productÕs PHA. This 
becomes the foundation for the process risk-management component.  
 



3. Process Failure Modes and Effect Analysis 
Once the productÕs attributes are defined, the process design exercise 
begins. The process failure modes and effects analysis (pFMEA) identify 
sources of variations within the process, which can have an adverse impact 
on the productÕs performance and safety. 
4. Process Users Requirements Specification 
At the conclusion of the pFMEA, the process is adequately defined to 
clearly identify the critical variables that drive process predictability. This 
document will form the foundation for designing the commercial aseptic 
facility. 
 
5. Quality Regulatory and Business FMEA 
The reality of pharmaceutical facility construction is that all facets of the 
business are engaged in the design and execution of a new facility. An 
overall FMEA that addresses product program requirements will assist the 
team in making its trade-off decisions as it moves into the basis of the 
design (BOD) exercise. Considerations, such as whether the product will be 
marketed in the U.S. or globally, will affect the facilityÕs overall design. 
Emerging companies funded through private equity must meet their 
milestones to remain viable. These realities can have a significant impact on 
the final design attributes of the facility. 
 
6. Facility Basis of Design  
The facility BOD is the foundation for the facilityÕs argument for capability 
and compliance. The rationale for developing this document is transparent if 
the roadmap that leads to the decision-making criteria is clearly defined and 
logical. If you plan to conduct large-scale clinical trials in Europe, the 
likelihood of a clinical readiness audit by the oversight regulatory body is 
high. A firmÕs ability to lead an auditor through the design process is central 
when arguing readiness for clinical-supply manufacturing. 
 
7. Project Execution 
Defining the risks and mitigation strategies through the BOD are essential to 
demonstrating that the facilityÕs design and integration within the process 
have been well developed. But the exercise cannot end there. The execution 
of the process is essential to completing the argument. The execution 
framework should manage the classical elements of time, resources, and 
budget, but should also have a clear program for ensuring trade-off 
decisions, typically handled through a ÒRequest for InformationÓ program 
set up to ensure that the basic tenets of the risk-assessment exercises are 
followed.  
 
CLASSIC VS. RISK-BASED DESIGN 
An example of strategies involved in designing an aseptic facility 
comparing classic versus risk-based process is shown in Table 1. 



 
CONCLUSION 



CONCLUSION 
The FDAÕs efforts to move the industry in the direction of a more risk-based, 
scientifically driven methodology for product development affects all phases of the 
product development lifecycle. It is advantageous for both the agency and industry to 
integrate risk-management tools as early as possible in the facility design exercise to 
ensure that the critical parameters that impact the productÕs process stability are identified 
and understood at the outset. Integrating these elements affords a firm the ability to 
present a cohesive argument to any regulatory inspector that the facility design criteria 
and final execution plan align with what the process demands. It also allows firms to 
focus exclusively on efforts targeting this goal, rather than blanketing all phases of the 
project with quality and regulatory overhead. The result: a win-win situation for both 
industry and the FDA in the form of reduced capital, resource, and timeline requirements, 
and a greater confidence in a facilityÕs ability to meet the process and productÕs ultimate 
needs. 
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