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The Impad of the FDA® Adoption of Risk Management on the Design
and Qualification of Aseptic Fadlities

The FDA isreinventing its approach to qudity and compliance andis
driving theindudry in thedirection of a more conaete and cohesive
argument for process undestanding. Thereal impact of the FDAG guidance
doaument, Pharmaceutical cGMPs for the21¢ Century N A Risk-Based
Approach, issued in 2003 has jug begunto befelt. Subssquent agency
guidance doauments for aseptic process and qudity system establishment
have reinforced the postion that building qudity into a process at thedesign
phase, while utilizing arisk-based approach to establish control and
undestanding, will be the expectation moving forward. This new mindset
will impact the approach used to design and establish al facilities within the
regulated life sciences. This article offers some congderationsfor
developing oneof the mog rigoroustypes of controlled environments, an
aseptic opeaation, in order to meet the new expectationsof theagency.
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Figure 1: Parameters that Control Process Predictability
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Figure 2: Risk Management Process Structure
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Figure 3: A Risk-based Approcch to Aseptic
Fecility Design

REGULATORY GUIDANCE DOCUMENTS

Althoughthe basic attributes of an aseptic facility are well undestood, there
are several key guidance doauments to consde during the design process to
later demondrate that thefacility meets the needsof the process and the
produd. Thefirst two doauments are notfromthe FDA butwereissued by
theInternationd Conference on Harmonization (ICH). ICH Q8 definesthe
basic elements for phamaceutical produd development. The doaument
advoctes a methodobgy tha moves process undestanding fromthe
knowledgespace, which encompasses all possible variables tha can



influence process predictability, to the control space, which definesthe
optimum opeaating space for those key parameters tha control process
predictability. This processis depicted in Figure 1.

Thesecondcritical ICH doaument is ICH Q9, which defines an approach to
structuring arisk-management process. This process ddinestes a classical
risk-evaluation framework, which beginswith risk-assessment activity and
then moves to arisk control or mitigation process and condudes with an
ongong risk-review process. The proposd structure is shown in Figure 2.

Togeher, these two guidance doauments congitute an argument for a
focused, daa-driven founddion for process design and undestanding. The
FDA hasissued severa guidance doauments that build uponthese two
concepts. Thefirst is Pharmaceutical cGMPsin the 214 Century N A Risk-
Based Approach, which advocates a wholesale trandormation of the current
indugry qudity and compliance paradigm based uponingpection and testing
to onethat is predicated on process undestanding. The second doaument,
which is pertinent for aseptic facilities, isthelatest aseptic guidance, Sterile
Drug Produds Produced by Aseptic Processing N Current Good
Manufacturing Practice. This doaument suppots astructured 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 wha does this new guidance mean in terms of how we develop and
qudify aseptic facilities? Thedifferencelies in theupfrontdesign activity.
Thebasic tenets of an aseptic facility have been understoodfor many years.
These design attributes remain unchanged butthe process for agreeing on
thefind design criteriawill change A proposd roadmap is shownin
Figure 3.

As shown, thedriverstha establish thefacility basis of design are more
formalized. While historically this has been a conseensus-based activity, the
risk-based approach provides aformal framework to capture and definethe
specific attributes for thefacility and its purpo<.

1. Product Pre-hazard Analysis

The process starts with a produd pre-hazard andysis (PHA) designed to
identify thecritical elementstha could affect paient safety. Having a sound
undestanding of theways a produd can fail in the consuimer® handshe ps
definethose areas tha mug be controlled, whether in the produd, process,
or facility.

2. Product User Specification

The produd user requirements specification (URS) summarize the produd®
attributes that address therisks identified in the produd@ PHA. This
becomes the foundaion for the process risk-management component.



3. Process Failure Modes and Effect Analysis

Once the produd(@ attributes are defined, the process design exercise
begins The process failure modes and effects andysis (pFMEA) identify
sources of variationswithin the process, which can have an adverse impact
onthe produd® peformance and safety.

4. Process Users Requirements Specification

At theconduson of thepFMEA, theprocessis adequaely defined to
clearly identify thecritical variables tha drive process predictability. This
doaument will form thefounddion for designing the commercial aseptic
facility.

5. Quality Regulatory and Business FMEA

Thereality of phamaceutical facility congructionisthat all facets of the
busness are engaged in thedesign and execution of a new facility. An
overall FMEA tha addresses produd program requirements will assist the
team in makingits trade-off decisonsasit movesinto thebasis of the
design (BOD) exercise. Consderations such as whether the produd will be
marketed in theU.S. or globdly, will affect thefacility@ overall design.
Emerging companies funded throughprivate equity mug meet ther
milestones to remain viable. These realities can have a significant impact on
thefind design attributes of thefacility.

6. Fadlity Bads of Design

Thefacility BOD isthefoundaion for thefacility® argument for capability
and compliance. Therationde for developing thisdoaument is trangarent if
theroadmap tha leadsto thedecison-making criteriais clearly defined and
logical. If you plan to condud large-scale clinical trialsin Europe the
likelihoodof aclinical readiness audit by the oversght regulatory bodyis
high. A firm@ ability to lead an auditor throughthe design process is central
when arguing readiness for clinical-supply manufacturing.

7. Project Execution

Defining therisks and mitigation strategies through the BOD are essentia to
demondrating tha thefacility@ design and integration within the process
have been well developad. But the exercise cannotend there. The execution
of the processis essential to completing the argument. Theexecution
framework should managetheclassical elements of time, resources, and
budge, butshould also have a clear program for ensuring trade-off
decisions typically handled througha GRequest for InformationQprogram
set up to ensure tha 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
compaing classic versusrisk-based processis shown in Table 1.



Criteria Classic Risk-based

General Design | The fexcility shall be construct- | Whet key parameters within

Considerations | edto fecilitate operations, the process are cffected by
cleaning, and maintenance | the process? Are lean

as appropricte to the type of
process. The premise should
also allow for production to
oceur in areas connected in
a logical manner correspon-
ding to the seqquence of the
operation and to the
required cleanliness levels

manufecturing and
operational excellence
principles required to ensure
that mix-up, throughput
and room classification
requirements are met?

Facility Cleanability, durability, Does the fecility satisfy the
Architecture functionality, robustness and reliability
and Layout maintcinability requirements necessary to
meet the needs of the
process?
Sterile Avre the controlled areas Are the design
Produdtion capable of meeting their certification requirements
Areq design certification consistent with the
requirements? regulatory and stretegic
requirements of the
business and program?
Laboratory Must be separcte, capable of | Is the sample procurement
supporting sample transport | and transport route
incapable of mix-up? Heve
all controlled requirements
necessary to support product
testing been defined?
Process and All systems will be Have the critical process and
Utility Systems commissioned and utility systems been identified
qualified in terms of process impect?
Has a validation master plan
focused on appropricte levels
of testing been designed to
ensure that crifical systems
are stable?
Change s change management in Has a change-management
Management place for all official system been implemented fo

documents required for
fecility qualification?

control all applicable
documents and drawings that
can affect the stability of the
fecility and process?




CONCLUSION

The FDAG efforts to move theindusry in the direction of amore risk-based,
scientifically driven methodobgy for produd development affects al phases of the
produd development lifecycle. It is advantageousfor both the agency and indugry to
integrate risk-management tools as early as possible in thefacility design exercise to
ensure tha the critical parameters that impact the produa® process stability are identified
and undestood at theoutset. Integrating these el ements affordsafirm the ability to
present a cohesive argument to any regulatory ingoector tha thefacility design criteria
and find execution plan align with wha the process demands It also allowsfirmsto
focusexclusvely on effortstargeting this god, rather than blanketing all phases of the
project with qudity and regulatory overhead. Theresult: awin-win situgionfor both
indugry and the FDA in theform of reduced capital, resource, and timelinerequirements,
and agreater confidence in afacility@® ability to meet the process and produd@ ultimate
needs
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