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Validation, Analytical Method Validation, and Computer and Software Validation are 
addressed in separate Validation Master Plans.  Non-validated quantitative equipment (i.e., 
pH meters, conductivity meters, gauges, etc.) is included in the Calibration Program 
(discussed in Section 10.0) and is not addressed in this Master Plan. The roles and 
responsibilities of the critical functional groups are listed to ensure the successful 
implementation of the Validation Master Plan. In addition, discussions of the necessary 
supporting programs such as calibration, preventive maintenance, change control, 
environmental monitoring, and training are included in this VMP. 
 

3.0 FACILITY OVERVIEW  
 

3.1 General Facility Description 
 

The ATRF facility is three stories tall (not including mechanical penthouses) and 
includes approximately 335,000 square feet (SF). The ATRF is designed to meet 
applicable building codes and ordinances, and closely follows National Institutes of 
Health (NIH) Guidelines for Biomedical Research Facilities. The ATRF is intended to 
be a collaborative research and development facility focused on discovering and 
developing remedies for cancers. It is made up of four separate building wings or 
blocks including a central circulation spine. The blocks include: 
 
(1) An administrative block that includes offices, conferencing, data center, food 
service, main building security and employee resource areas. BDP Management, 
Business Operations, Quality Assurance, and Regulatory Affairs offices are housed 
within the administrative block (Building E).   
 
(2) Two research laboratory blocks (Buildings C and D) that house Advanced 
Technology Program laboratories and NCI Center for Cancer Research laboratories 
that focus on research that is intended to lead to cancer treatments and a better 
understanding of cancer biology. (These areas have no BDP affiliation.) 
 
(3) A BDP block (Building A/B) that houses BDP laboratories, GMP manufacturing 
space, non-BDP laboratories, shared building services, and loading dock facilities.   
 
The BDP facilities in Building A/B include:  

 the BDP Early Process Sciences laboratories (Area B, Third Floor) that focus on 
supporting the cGMP manufacturing facility by performing process development 
and scale up studies,  

 the BDP Process Analytics laboratories (Area B, Second Floor) that focus on 
providing analytical support and testing for work done in the development 
laboratories and from the GMP manufacturing facility,  

 the BDP cGMP Manufacturing Facility (Area A, Second Floor) where  material is 
generated, purified, and filled as needed from processes developed from various 
internal and external sources. Material supports studies including Phase I and II 
and occasionally Phase III clinical trials, 

 the BDP GMP Cell Therapy Manufacturing and Support (Area B, Second and Third 
Floor) that focus on emergent therapies and can include the production of virus 
and plasmids. 

 the BDP Manufacturing Support areas (Area A/B, First Floor), which include the 
central utility plant, cGMP warehouse, QC sampling lab, freezer farm, cold rooms, 
dispensary and validation lab. 
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3.2 CGMP Manufacturing Building Overview 
 

The BDP manufacturing building is used to produce multiple products for pre-clinical 
testing and Phase I and II clinical trials. Occasionally, non-pivotal Phase III production is 
performed. Production areas within the facility are primarily segregated by product type, 
as discussed below.  Classified rooms within the CGMP manufacturing areas are 
temperature and humidity controlled to protect the safety, quality, and purity of the 
product, and for operator comfort. Room classifications are correlated with the most 
current ISO standards, i.e., Class 100 areas meet ISO 5 specifications, Class 10,000 
areas meet ISO 7 specifications, and Class 100,000 areas meet ISO 8 specifications. 
Active classified areas are routinely monitored for temperature, humidity, and viable and 
non-viable particulates to ensure compliance to air cleanliness standards and to identify 
trends. Detailed descriptions of the building and its environmental classifications, as 
well as personnel, raw material, product, component, and waste flows, can be found in 
BDP’s Drug Master File or DMF1. 
 
Utility systems that support manufacturing operations include HVAC, Compressed Air, 
DPRO water, WFI, Clean Steam, and Pure Steam. The facility uses liquefied sources 
for compressed gas distribution systems (CO2, N2, and O2) with final point-of-use 
filtration where needed. LN2 is also distributed to select locations. Additional utility 
support in major manufacturing areas includes a Building Automation System (BAS), 
SCADA System, Uninterruptible Power Supply (UPS), Emergency Power (generator), a 
dedicated liquid waste decontamination system (LWDS), and a pH neutralization 
system. Detailed descriptions of the manufacturing support utilities can be found in 
BDP’s Drug Master File1. 
 
Refer to the most recent DMF for a description of functional areas and major equipment 
in each area. 

 
4.0 PROCESS DESCRIPTIONS 

 
BDP products are produced using a variety of scientific techniques and manufacturing 
processes. Bacterial fermentation, cell culture, and viral vector methods are used. The 
facility contains the necessary equipment within the Aseptic Processing Area to vial sterile 
products for human administration under CGMP conditions. BDP process capabilities 
include bioreactor and fermentor production, virus production, cell therapy production and 
dosing, separation, purification, chemical modification/ conjugation, formulation, aseptic 
filling, and packaging/labeling.  

 
4.1 Mammalian Cell Culture Production and Purification 

 
Both monoclonal antibodies and viruses are produced using mammalian cells. Cells are 
cultured at small scale, adapted to serum- or protein-free medium, re-cloned, and 
subsequently scaled up to create cell banks. A vial of master or working cell bank is 
obtained from controlled storage. A small-scale seed culture is initiated in single use 
culturing containers. .  The seed culture serves as inoculum for single use or SIP 
bioreactors scaled as required. After the production cycle is completed, the recovery 
and initial purification steps are performed using processes such as filtration, 
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centrifugation, and chromatography. Downstream purification steps and filling/labeling 
of the final drug product take place in downstream production suites. 

 
4.2 Microbial Fermentation Production and Purification 

 
Both natural products and recombinant proteins are derived from bacterial expression 
systems (either natural or engineered). A vial of master or working cell bank is obtained 
from controlled storage. A small-scale seed culture is initiated, usually in shake flasks.  
The seed culture serves as an inoculum to a fermentor. Subsequently, further transfer 
may occur to larger-scale production vessels. Harvested broth from a fermentor may be 
processed in the Fermentation Manufacturing Area or transferred to the Bacterial 
Purification Area rooms. Intermediate purified bulk product is transported, sealed and 
over-packaged.  Final purification steps and filling/labeling of the final drug product take 
place in downstream production suites.  

 
4.3 Virus Production and Purification 

 
CGMP virus production occurs in the VPF suite.  Production typically begins with 
establishment and characterization of master virus banks. Incoming virus preparations 
are re-derived and/or clonally isolated, then propagated at small scale, and 
subsequently scaled up to create virus banks. Material from the virus bank is used to 
propagate sufficient infected cell biomass, using disposable technology such as roller 
bottles, cell factories, or rocker platform or stirred tank bioreactors. The infected cell 
biomass is harvested, and the product of interest is subsequently purified and 
concentrated. Further processing and purification steps, filling and labeling of the final 
drug product take place in the VPF suite. 

 
4.4 Cell Therapy Production and Dosing 

 
Cell therapy production and dosing operations are carried out in one of several cell 
therapy suites or within the VPF on a campaign basis. Patient derived samples are 
processed to reduce the concentration of non-target cells and the target cells are 
transduced and cultivated until the desired cell concentration is reached. Production 
platforms utilize closed systems and aseptic processing steps. Final product is dosed to 
needed concentrations, formulated with cryopreservative, filled in bags, and frozen. 

 
4.5 Semi-Automatic Filling Operation 

 
Semi-automatic filling operations are carried out in the filling suite.  Materials required 
for the fill are steam-sterilized or depyrogenated as appropriate or may be purchased 
sterile; materials pass through the autoclave and depyrogenation oven from the 
component prep area into the Aseptic Processing Area. All other materials are surface-
decontaminated and transported to the Aseptic Processing Area. Change parts are then 
installed in the filling machine, and the stoppers and seals are loaded into the 
appropriate autoclaved bowls. The appropriate program is loaded from the PLC 
(indicating setup functions such as fill needle position, index speed, fill volume, tube 
diameter, acceleration/deceleration, etc.). A subset of vials is “run” through the machine 
with the fill function disabled. Vials are visually inspected for proper stopper and seal 
application. . The product container and dispensing tubing are aseptically connected 
within the ISO 5 environment. A subset of vials is filled to verify proper fill volume, by 
weight.  Vials are filled and loaded into stainless steel trays. Manufacturing and BPA 
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personnel inspect filled unlabeled vials, and vial reconciliation is performed. Acceptable 
vials are then labeled and undergo labeled vial inspection. 

 
 

4.6 Manual Filling Operation 
 

Manual filling procedures exist for viral fills, small-volume product fills, and container 
closure systems not handled by the semi-automatic filling equipment. Manual fills are 
conducted within a BSC and typically use a peristaltic pump and filling nozzle; the 
container/closure system may be screw-cap cryovials or plastic or glass vials that are 
crimped using a semi-automatic crimper. Materials required for the fill are steam-
sterilized or depyrogenated as appropriate or may be purchased sterile; all other 
materials, including bulk product, are surface-decontaminated and transported to the 
area utilizing secondary containment.  The sterile product container and dispensing 
tubing are aseptically connected to the peristaltic pump. A subset of vials is then filled to 
verify proper fill volume, through weight checking. Vials are typically filled within 
stainless steel trays. The manual fill process uses a minimum of two operators.  One 
operator is responsible for dispensing product into vials, the other operator applies caps 
or stoppers to the filled vials. Typically, a second pair of operators applies crimps to the 
stoppered vials and run the crimper in a separate adjoined or adjacent BSC.  
Manufacturing and BPA personnel inspect filled vials and perform vial reconciliation. 
Acceptable vials are then labeled and undergo labeled vial inspection. 

 
5.0 VALIDATION APPROACH FOR THE BDP MANUFACTURING SITE 

 
5.1 General Approach 

 
Validation is the process of establishing documented evidence that provides a high 
degree of assurance that a specific piece of equipment or utility will consistently operate 
as designed and needed for processing, meeting a pre-determined set of specifications.  
Additionally, critical manufacturing processes, discussed in Section 8.0, are validated to 
ensure that these procedures are reliable and reproducible. The BDP applies the term 
“validation” to the process of commissioning and qualification of each equipment, utility, 
or process, as required by this Validation Master Plan. BDP’s validation effort consists 
of the following elements, as applicable:  

 
 Design Qualification (DQ):  The process of providing documented evidence that the 

design and purchase specifications consider applicable regulatory and operational 
requirements, prior to procuring the system. Typically reserved for custom or more 
complicated equipment to help ensure proper purchase decisions. 

 Factory Acceptance Testing (FAT):  Inspection and functional testing, completed at 
the vendor location, usually to support functional testing that would be expected as 
part of SAT or qualification activities at the installation. Typically reserved for custom 
or more complicated equipment. 

 Site Acceptance Testing (SAT):  Inspection and functional testing, completed at the 
installation site, usually to support functional testing that would be expected during 
qualification activities. Typically reserved for custom or more complicated equipment. 

 Installation Qualification (IQ):  The process of providing documented evidence that 
components of a utility or piece of equipment have been fabricated according to 
approved specifications, are installed correctly, and have support utilities that meet 
quality and capacity requirements. 
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 Cycle Development:  The process of evaluating and adjusting operating parameters 
(i.e., time, temperature setpoints) for a cycle, so that the cycle will meet predefined 
criteria during qualification.  This is most applicable to cleaning, washing, and 
sterilizing equipment such as vial washers, autoclaves, dry heat ovens, and 
bioreactors/fermentors with SIP capabilities. Cycle development is completed before 
the PQ begins.  

 Operational Qualification (OQ):  The process of providing documented evidence that 
components (including ancillaries, such as alarms) of a utility or piece of equipment 
operate as intended across expected operating ranges.  

 Performance Qualification (PQ):  The process of providing documented evidence 
that components of a utility or piece of equipment function together as a system for 
the required applications and operating ranges expected for BDP processes.  

 Process Validation (PV):  The process of providing documented evidence that a 
process will consistently produce products meeting predetermined quality attributes. 

 Requalification:  The process of providing documented evidence that a utility, piece 
of equipment, or process remained in a validated state since the last validation work 
was completed. Requalification occurs as a result of a set duration of time elapsing 
based on a higher risk assessment rating. 

 Revalidation:  The process of providing documented evidence that a utility, piece of 
equipment, or process has been maintained in a validated state since the last 
validation work was completed. Revalidation occurs as a result of a change-based or 
time-based assessment. 

 Certification:  The process of providing documented evidence that a system 
continues to perform in a manner consistent with CGMP or other standards.  The 
BDP applies the term “certification” to the review (usually annual) of utility monitoring 
data to identify and resolve trends, if necessary, and to ensure that the utility 
performs as intended.  

 Commissioning/ Commissioning Report:  Testing associated with construction and 
renovation activities performed after installation. Commissioning is not commonly 
associated with the purchase of an individual piece of equipment. A final report that 
lists the utilities and equipment that were commissioned/qualified, the suitability for 
use status, and any identified operational limitations. The report includes an 
assessment on the readiness of the facility or area for GLP and GMP operations. 
 

With this approach, a “validation package” for a piece of equipment might contain an 
FAT report, SAT report, a completed IOQ protocol, and a completed PQ protocol.  
 
Utilities, equipment, and processes that require validation and the typical level of 
validation required are identified in Appendix 13.3 to this document. Requirements for 
inclusion in the Validation Program are described in the SOP for the program and are 
based on ISPE’s “Pharmaceutical Engineering Guides for New and Renovated 
Facilities”5. Utility systems and process and analytical equipment are evaluated for 
direct or indirect impact on product quality. Examples of criteria that indicate direct 
product impact include but are not limited to:  having direct product contact; having 
sterilization/depyrogenation functionality; producing data which is used to accept or 
reject product; having process control functionality; storing cell banks or final product.  
Utilities and equipment which meet criteria for Direct, Indirect, or No impact are 
summarized in the matrix shown in Appendix 13.3. The requirements for validation 
activities are based on the criticality of the system as determined from the risk 
assessment methods described in Section 5.2. These requirements are verified using 
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pre-approved written qualification protocols. Drafting and execution of protocols and 
execution of other validation-related activities is conducted in a manner consistent with 
BDP approved SOPs. Validation is conducted by appropriately trained personnel using 
Good Documentation Practices.  

 
An integral part to the validation program is the drafting, approval and execution of 
design, installation, operational, performance, and process qualification protocols (DQs, 
IQs, OQs, PQs, PVs) in a logical sequence. The sequential approach requires that 
process parameters, operating limits and specifications be established prior to or while 
protocols are being drafted.  
 
Some overlap in execution of qualification activities is permitted upon QA review and 
approval. QA approval requires the completion of an ‘Authorization to Proceed’ form 
that signifies that the necessary predecessor qualification activities have been 
successfully met prior to proceeding with the next stage of qualification. For utility 
systems, IQs should be substantially complete before OQ execution begins. For 
process equipment, IQ and OQ of the identified supporting utilities should be complete 
before initiating the OQ. However, cycle development (such as for sterilizing equipment) 
may be conducted in parallel with OQ activities, but must be complete before PQ 
studies begin. I/O/PQ of process equipment should be complete before related PV 
studies begin.  
 
Unique protocols are drafted for a given unique piece of equipment or process. Where 
applicable, template protocols are used to ensure consistency of content. These are 
especially useful for qualification of routine equipment such as controlled temperature 
storage units (freezers, refrigerators, incubators, etc.), systems requalified regularly, or 
when replicates of a given model of equipment are in use. Each protocol is given a 
unique ID. In the case of a template, each template has an ID and each time an 
executable copy of the template is issued a unique identifier is generated. Protocols are 
numbered in a sequential manner with a prefix that indicates the protocol type i.e. IQ-
XXX, IOQ-XXX, or PQ-XXX where X represents the sequential number associated with 
each prefix. 
 
Qualification protocols list the parameters and specific acceptance requirements to be 
evaluated. The protocol is reviewed and approved by representatives from appropriate 
departments prior to initiation of validation exercises. Qualified personnel then execute 
and document execution of the protocol. Modifications to the system under test, 
discrepancies, or deviations that occur during the execution of the I/O/PQ or PV are 
documented and resolved before validation is considered complete. Failures during 
validation activities are handled as follows: 

 
 When the failure occurs as a result of equipment or utility failure, and the cause of 

the failure is known:  Further validation activities do not continue until resolution is 
complete. The number of consecutive successful replicate studies required for that 
system must still be met.  

 When the failure occurs because of human error, either in operating the system or 
executing the test method, and the cause of the failure is known:  That particular 
study may be repeated without jeopardizing the consecutive successful replicates 
requirement. 
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 When the cause of the failure is unknown:  An investigation or additional cycle 
development may be required. The number of consecutive successful replicate 
studies required for that system must still be met. 

 
Changes to the approved protocol are subject to document change control procedures.  
Once a protocol is executed, a validation package is created which contains the filled in 
protocol, raw data, electronic copies of raw data (or their network archival location), 
deviation reports and resolutions, a summary protocol page or separate report 
depending on the amount of material to be summarized with initial qualification having 
the potential for more information, reviews, and approvals. Once validated, equipment, 
utilities, and processes are maintained in a validated state by management of change, 
as confirmed by periodic revalidation, or more aptly termed requalification over a course 
of time. 

 
Requalification due dates are determined by establishing the date of validation as the 
date when significant work such as a temperature mapping cycle or cleaning cycle is 
first performed. The requalification frequency listed in Appendix 13.4 is extended and 
the due dates are scheduled as month and year and requalification completed prior to 
the last day of the month indicated to permit continued CGMP use.  If any lapse occurs, 
the equipment/process is considered to be in an unvalidated state and shall be tagged 
accordingly until validation is successfully completed. A thorough description of the 
BDP’s validation and revalidation approach using risk assessment is provided in 
Section 5.2. 

 
5.2 Risk Assessment for Prioritizing Validation and Determining 

Requalification/Revalidation Frequencies 
 
The BDP utilizes a risk-based approach to validation of utilities and equipment. This 
approach ensures that BDP prioritizes and focuses resources on the most critical 
aspects of the program. In general, utilities and equipment are categorized into different 
levels of criticality based on their potential impact on product quality and personnel 
safety. Historical information regarding failure modes of utilities, equipment and 
processes is available and is used as part of the risk assessment to define risk 
categories. These assessments are periodically re-evaluated as new data becomes 
available.   
 
Risks for each system or system type that will be qualified will be evaluated based on 
GAMP 5 model for risk assessment.  Each identified risk will be evaluated for its 
Severity of Impact, Likelihood of Occurrence, and Probability of Detection. Once these 
risks are identified, an aggregate risk factor will be assigned for each system based on 
the model below, which will indicate if a system or identified risk factor falls in a High, 
Medium, or Low risk category. A core team comprised of Quality Assurance and 
Validation, Manufacturing, Engineering, and Subject Matter Experts are encouraged to 
participate in risk reviews to establish a consistent scoring practice.  Appendix 13.5 
and 13.6 are the risk assessment documents for utilities and equipment, respectively, 
and each assessment provides the groups that participated in or contributed to the 
assessment process and the date range the assessments were performed or updated. 
 
Definitions for High, Medium, and Low risks for Severity of Impact, Likelihood of 
Detection, and Probability of Detection are defined below: 
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Once the risk score is identified for each risk scenario (see Appendix 13.5 and 13.6) 
within a system, the highest risk (priority) assigned for each risk scenario within a 
system will be the system risk prior to mitigation. 
 
Application to Validation 
As mentioned previously, the risk assessment should provide the rationale for 
prioritizing validation efforts and focusing resources on the most critical aspects of the 
program. This allows the validation team to focus on value-added activities and avoid 
duplication of effort.  The BDP applies the risk assessment in two ways: 

 
1) To allow leveraging of data from commissioning, factory acceptance testing, and site 
acceptance testing, when appropriate, as part of the IQ and OQ protocol.  For 
equipment and utility systems designated as High risk, full IQ/OQ testing is conducted.  
For equipment and utility systems designated as Medium risk and Low risk, data for 
some IQ and OQ test functions may be gathered from commissioning, FAT, or SAT, 
provided that one of the following occurs: 

 the party responsible for execution of the validation protocol witnesses the 
execution of the test function; or 

 the party responsible for execution of the validation protocol provides pre-
formatted data sheets for use during the testing; conducts audits of the 
parties responsible for the commissioning, FAT, or SAT; and conducts “spot 
checks” to verify accuracy of the data 

 
Under no circumstances may data be leveraged from commissioning, FAT, or SAT 
unless the level of documentation provided by the party responsible for executing the 
commissioning test plan, FAT, or SAT is adequate; at minimum, the documentation 
must include acceptance criteria, actual results, pass/fail disposition, identification of the 
responsible party, date of test execution, and any raw data generated during the test. 
   
2) To allow for graded calibration and validation efforts based on the three levels of risk. 
Baseline requirements for different levels of risk are shown in Appendix 13.4. It is 
recognized that for some items, there are overriding regulations and/or industry 
standards relating to their validation. For instance, annual (or more frequent) 
recertification’s are compiled for utility systems to demonstrate that they remain in a 
trended state of control throughout the year. These recertifications are compiled 
regardless of whether a utility is designated as Low or Medium risk (vs. High risk) based 
on risk assessment. Additionally, the risk assessment is used to adjust the frequency of 
various revalidation efforts6.  

 
The risk assessment described above applies to the initial validation and 
revalidation/requalification of utilities and equipment that occur under normal operating 
conditions. It does not apply to revalidation following a failure or engineering change.  In 
those cases, revalidation requirements are determined as described in the Engineering 
Event Management SOP (see Section 10.5).  

 
5.3 Qualification Protocol Overview 

 
Common elements to most BDP protocols are as follows: 
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Objective 
States the objective of the protocol. 

Scope and Rationale 

Scope for the work is defined and relevant rationale for the validation approach is 
provided.   

System/Equipment Description 

Describes the components and use of the system. 

Authority and Responsibilities 

Responsibilities for all aspects of validation including generation, execution, review and 
approval of this protocol are as outlined in accordance with this Validation Master Plan. 

Execution of Protocol 

A statement about the protocol incorporating the following:  “The protocol is made up of 
the attachment data sheets described within. The Test Description and the Acceptance 
Criteria are provided for each Attachment. The protocol shall be executed by trained 
personnel.  Actual results will be completed during protocol execution. Completed 
attachments are reviewed by Quality Engineering or a designee other than the person 
who executed the Attachment. Each attachment is noted whether the acceptance 
criteria is met with a Yes or No. Any deviations will be addressed in the final Attachment 
of the protocol.” 

Attachment:  Signature Log 

The individuals participating in the execution of the protocol and/or review of individual 
data sheets will complete a signature reference form. 

Attachment:  Standard Operating Procedures 

The status of the Standard Operating Procedures (SOPs) for operation, maintenance, 
and/or cleaning of the equipment will be recorded, along with the title, SOP number, 
and revision level. Relevant support SOPs may also be included. 

Attachment:  Validation Test Equipment 

A record of test equipment used for protocol execution will be completed. Test 
equipment not owned by the BDP that is used during execution of the protocol will be 
accompanied by current calibration verification and any associated calibration record 
documentation. Test equipment owned by BDP that is used during execution of the 
protocol will be accompanied by current calibration verification and traceable back to 
the calibration software record.  

Attachment:  Manufacturer’s Documentation 

The manufacturer’s Operation and Maintenance (O & M) manuals will be documented 
and their location verified. The location of the manufacturer’s recommended 
maintenance and spare parts list for major components will be documented. 
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Attachment:  Engineering Events 

Engineering Events (i.e. Engineering Change Orders, Failure Notifications) encountered 
in the last validation interval or during current execution and captured and verified that 
the unit’s operational integrity was not compromised. Some EEs may trigger additional 
qualification activities. 

Attachment:  Equipment Calibration Verification 

Calibration dates for each component of the equipment/system being validated are 
listed.  

Attachment:  Authorization to Proceed 

The prior protocol segment meets the criteria outlined within the protocol, and any 
deviations have been addressed, except for the items listed in this data sheet. 

Attachment(s):  Commissioning Data Sheets 

Documentation of required testing performed during the construction or commissioning 
of the equipment/system will be recorded or referenced. This may include Cleaning, 
Passivation, Slope Verification, Weld Inspection and Qualification, HEPA Certification, 
I/O and Loop Checks, etc. 

Attachment:  Deviations 

Lists and describes any deviations and un-expected observations that may occur during 
testing procedures and their corrective actions. 
 

Qualification Summary 

The Qualification Summary is a separate document or data sheets attached to the 
protocol that summarizes the Qualification effort and presents a conclusion as to 
qualification status based on the data, reconciles any corrective actions, and lists any 
identified limitations. For routine requalification or for simple equipment a summary 
sheet in the protocol is usually sufficient. For initial qualifications of complex equipment 
or utilities a separate validation summary may be more suitable. A separate summary 
report shall be given it’s own protocol ID and be referenced in the protocol which it 
summarizes. 
 

 
 

5.3.1 Design Qualification (DQ) 
 

The purpose of the Design Qualification Protocol is to verify that the design and 
purchase specification documents for the system address regulatory and operational 
requirements and are found to be acceptable. DQ if required, must be performed prior 
to procuring equipment. Comments addressed in DQ must be incorporated to purchase 
specifications. 
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5.3.2 Installation Qualification (IQ) 
 

During the Installation Qualification (IQ) a complete inspection of the system (utility or 
equipment) is performed. The protocol provides a systematic method to check the static 
attributes and “as found” condition of the installed utility or equipment. IQ is used to 
benchmark the installation of the equipment and utilities, and as a baseline for 
Engineering Change Control. Acceptance criteria are defined in the individual protocols. 
 
Installation Qualification will be performed for each system, as identified in the 
validation matrix, to verify installation in accordance with design specifications. IQ 
documents may be generated and/or executed by the vendor. If this approach is taken, 
the BDP shall review and approve the document both prior and post execution. Testing 
must be witnessed by BDP staff. An internally generated document may supplement 
any gaps in vendor testing. 
 
If the IQ document is generated internally, the Installation Qualification will typically 
include, but not be limited to, the following specific sections/topics: 
Attachment:  Drawing Verification 

A list of the main drawings representing the system will be completed. These drawings 
will typically include the main P&ID drawing and the main vendor shop drawing. These 
and other drawings from which ‘as expected results’ were obtained may be referenced 
on individual data sheets. These drawings will be verified during IQ. 

Attachment:  Manufacturer’s Documentation 

The manufacturer’s Operation and Maintenance (O & M) manuals will be documented 
and their location verified. The location of the manufacturer’s recommended 
maintenance and spare parts list for major components will be documented. Verification 
of data in the MEF database may also be incorporated. 

Attachment(s):  Component Data Sheet(s) 

A data sheet for each major/critical component within the system boundaries, 
component labeling described on the system/equipment P&ID and/or vendor shop 
drawing will be completed to ensure the installed component is the specified 
component. 

Attachment(s):  Control System Hardware & Software Verification Data Sheets 

Critical hardware and software components of automated portions of each system will 
be verified on individual data sheets, and may include the Operator Interface, the PLC 
configuration, the PLC software/firmware, the control system, and the environmental 
operating parameters. Screen prints will be utilized whenever available. 

Attachment(s):  Utility Data Sheets 

The utilities associated with each system will be identified from an overall list of 
available utility systems. Confirmation of equipment utility requirements including 
electrical rating versus circuit rating will be performed. 
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Attachments:  I/O Data Sheets 

Inputs/Outputs from the control system(s) to equipment or systems will be verified/ 
referenced from commissioning documentation. See commissioning data sheets note 
below. 

 
5.3.3 Operational Qualification (OQ) 

 
The Operational Qualification (OQ) is performed upon satisfactory completion of the IQ. 
This completion is documented in an “Authorization to Proceed” section of the OQ 
protocol. The purpose of this section is to document the date of completion or 
acceptance of the IQ study, and to list any outstanding IQ deviations, their proposed 
resolutions, and the associated justifications to proceed to OQ.  
 
The OQ describes the operational tests, measurements and control tolerances of key 
parameters that are critical for the proper operation of the system or equipment. Test 
objectives, methodologies and acceptance criteria are defined and approved prior to 
execution of the OQ.  
 
Operational Qualification may typically include, but not be limited to, the following 
specific topics:  
Attachment:  Operational Parameters 

The equipment/system operational parameters that will be evaluated or that may be 
changed by execution of the protocol will be recorded prior to protocol execution. Upon 
completion of testing each parameter, the parameters’ return to the original setting will 
be confirmed within the specific test function involved. Alternatively some parameters 
may be left at what is discovered as the optimal setting for intended use. The need for 
this attachment depends on the nature of the equipment. 

Attachment:  System Security 

The equipment/system security features will be challenged and verified. Security 
features tested will include applicable access codes, user identification, passwords, and 
the functions available to different levels of access. 

Attachment:  Alarms & Interlocks 

The equipment/system critical alarm and interlock conditions will be challenged and 
verified. Critical alarms are those that give indications of conditions that could affect 
product quality. Non-critical alarms may be verified as tested during commissioning and 
pre-commissioning activities of FAT and SAT. 

Attachment:  Sequence of Operation 

The equipment/system sequence of operation will be challenged and verified. The 
sequences identified will include the startup, normal operation, and shutdown of the 
equipment. 

Attachment:  Functional Operations 

The equipment/system functional operations not captured by testing of the sequence of 
operations will be challenged and verified – including operator controls and indicators. 
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5.3.4 Performance Qualification (PQ) 

 
Upon successful completion of the IQ and OQ, a Performance Qualification (PQ) is 
performed for those utility systems or equipment requiring documented performance 
studies. In general, PQ studies are appropriate for equipment that: 

 has multiple components, such as vessels, pumps, compressors, piping, 
etc., that must function together to create a controlled environment or make 
a product of specified quality 

 has sterilizing/depyrogenation functionality 
 requires operator interfacing during normal operation  
 produces a utility of specified quality (WFI system) 
 requires maintaining sterility within the system 

 

The PQ integrates the written procedures, personnel, and materials that are 
encountered under normal processing conditions. Test objectives, methodologies and 
acceptance criteria are defined and approved prior to execution of the PQ.  
 
A sufficient number of consecutive successful replicate studies are performed, or the 
system/equipment is monitored for a sufficient length of time, to demonstrate the ability 
of the system or equipment to achieve reproducible results and to establish a 
satisfactory level of confidence in the results obtained. Testing may include analysis for 
chemical, physical and microbiological constituents. The ability of the system or 
equipment to perform the intended function within the defined upper and lower process 
variable limits is measured. Protocols incorporate "worst case" challenges to the normal 
or intended operating range of the system or equipment, as appropriate. Preparation of 
reagents/media is documented. Performance Qualification may typically include, but not 
be limited to, the following specific topics:  

Attachments:  Performance Test Functions 
The protocol consists of a sampling plan and specific tests to be performed. 

 
5.3.5 Process Validation (PV) 

 
The PV study integrates written procedures (which typically include Master 
Production Records (MPR’s)), personnel, materials, equipment, utilities, and 
facilities in a process simulation. Test objectives, methodologies and acceptance 
criteria for the process are defined and approved prior to execution of the PV.  
The scope of process validation work at the BDP includes but is not limited to 
semi-automatic filling operations and manual filling operations. Processes such 
as formulation or manipulation of final product that is not sterile filtered may also 
be performed as a PV or handled as a PQ. The difference is largely based on 
whether actual process documents are used.  (for detailed descriptions of each, 
see Section 8.0).  
 
A sufficient number of consecutive successful replicate studies are performed to 
demonstrate the ability of the process to achieve reproducible results. This 
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typically includes three consecutive successful process simulations, unless 
otherwise justified and documented. Protocols incorporate "worst-case" 
challenges and typical “interventions” to the normal or intended operating state of 
the process. For example, worst-case challenges to a filling operation may 
include: 
 increasing the maximum number of personnel in an area for an aseptic filling 

procedure; 
 simulating the longest fill duration; and 
 simulating the largest fill volume to maximize media exposure to environment 

 
Typical “interventions” may include: 
 simulating a spill of material from a bad dispense or damaged vial during 

filling validation; 
 simulating vial breakage during automated filling validations; and 
 simulating a vial jamming during automated filling validations  

 
Exceptional conditions that could impact process integrity or product safety, identity, 
strength, quality, and purity are identified, as are failures to meet the pre-established 
criteria. Each exceptional condition is documented and the appropriate course of action 
(justification, correction) is determined and approved before validation is considered 
complete. The data collected are packaged and summarized for review and approval. 
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6.0 UTILITY SYSTEM QUALIFICATION 
 

The utility systems installed at the BDP Manufacturing Site are qualified for installation, 
operation and performance as indicated in the validation matrix attached. As process 
requirements change, certain utilities may have to be reassessed as to criticality and the 
risk-assessment updated. The following sections briefly outline specific studies conducted 
for major utility types. The guidance would also apply for additional, or replacement systems 
installed at a later date in the facility. 
 
6.1 Reverse Osmosis (RO) Water Systems 

 
During IQ and OQ, the proper connection, installation, materials of construction and 
labeling/tagging of the supporting utilities (feed water, compressed air, and electricity) 
and components (pumps, filter modules, valves, tanks, insulation, piping, gauges, 
controls) are verified. Calibration of control, monitoring and recording instrumentation 
(e.g., pressure gauges, temperature sensors, timers) is verified. Piping and tank 
materials of construction are verified to match initial specifications. 
 
RO System Piping and Instrumentation Diagrams (P&IDs), system diagrams, 
maintenance manuals, operating manuals and as-built drawings are identified and 
verified as complete and up-to-date. Relevant system operation and maintenance 
SOPs are identified and reviewed. The RO water system welding, cleaning and 
passivation reports are examined and verified as applicable for the system.  The RO 
water system piping is confirmed to be properly supported, labeled, and sloped to drain. 
 
Operation of the system controls, pumps, critical alarms and interlocks, temperature 
controls, automatic make-up, pressure controls, and output capacity are verified. The 
system is tested over the required operating range. System parameters are recorded as 
a baseline. 
 
The OQ protocol confirms system capacity and pumping ability during a range of 
demand. If equipped, the system carbon filter and softener backwash are tested for 
correct sequencing and backwash efficacy in both manual and automatic modes. Initial 
Bioburden will be monitored. 

 
For systems supplying feed water for USP utilities such as Pure Steam and WFI, the 
Phase I portion of the PQ protocol describes a sampling and testing plan conducted 
over a 10 workday period. Specifications for conductivity, total organic carbon (TOC), 
and Bioburden meet USP compendial standards for Purified Water. The PQ sampling is 
conducted on major components of the RO water system as applicable, including the 
feedwater system, prior to the RO membranes, , and reverse osmosis product and prior 
to each usage point. The sampling and testing demonstrate the performance of each 
system component. For example, the chlorine content of the water is monitored before 
and after the carbon bed filtration. Results of PQ testing are used to establish initial 
alert and action limits for the system. 
 
For RO systems providing water for tasks that do not involve potential for direct product 
contact such as systems exclusively used for facility room surface cleaning or for 
supplying water for generation steam for humidification purposes (clean steam), the 
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Phase I portion of the PQ protocol describes a sampling and testing plan conducted 
over a 10 workday period. Specifications for conductivity, total organic carbon (TOC), 
Bioburden or other assays as needed will be established to correspond to system 
capabilities and requirements for the intended use. 
 
In the Phase II portion of the PQ protocol, sampling and testing continued for 13 weeks 
and then for an additional 38 calendar weeks for a total of one year to demonstrate 
performance of the DPRO System installed in the CUP through a complete cycle of 
seasonal variation. These samples are taken at a reduced frequency during each 
consecutive stage.   
 
The Phase II portion of a PQ for ancillary RO systems used for facility cleaning or as 
feed water for humidification systems may be shorter in duration. The duration utilized 
should be based on risk and factor in system design and intended use. Samples are 
taken at a reduced frequency compared to Phase I. 
 
During annual recertification of each system, routine water monitoring results are 
graphed to identify and resolve trends, if necessary. Relevant Engineering Events and 
Water Monitoring Excursion Events are reviewed to ensure that they don’t reflect a 
trend in the type of failure occurring, and that the operational integrity of the system is 
intact.  

 
6.2 Pure Steam Systems 

 
The Pure Steam system supplies steam for sterilization use in autoclaves and SIP 
culturing systems. 
 
During IQ and OQ, the proper connections, installation, materials of construction and 
labeling/tagging of the supporting utilities (DPRO, plant steam, compressed air, 
electricity) and components (pumps, filter modules, valves, tanks, insulation, piping, 
gauges, controls) are verified. Calibration of control, monitoring and recording 
instrumentation (e.g., pressure gauges, temperature sensors, timers) is verified. Piping 
and tank materials of construction are verified to match initial specifications. The 
sanitary welding and inspection reports are identified and verified as complete and 
acceptable. 
 
P&IDs, system diagrams, maintenance manuals, operating manuals and as-built 
drawings are identified and verified as complete and up-to-date. Relevant system 
operation and maintenance SOPs are identified and reviewed.  
 
The Pure Steam System passivation and flushing reports are examined and verified. 
Piping is confirmed to be properly supported, labeled, and sloped to drain. Condensate 
removal is verified to be operational. 
 
Operation of the system controls, critical alarms and interlocks, temperature controls, 
pressure controls and output capacity are verified. 
 
The Phase I portion of the PQ protocol describes a sampling and testing plan to be 
conducted over a 10 workday period.  Pure Steam condensate specifications for 
conductivity, TOC, and bacterial endotoxins meet USP compendial standards for Water 
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for Injection (WFI). The PQ sampling is conducted at the steam generators and at the 
equipment points-of-use, as specified in an approved protocol. Results of the PQ 
execution are used to establish initial alert and action limits. 

 
In the Phase II portion of the PQ protocol, sampling and testing continued for one year 
to demonstrate performance of the Pure Steam Systems through a complete cycle of 
seasonal variation. These samples are taken at a reduced frequency.  
 
Regular derouging and passivation shall be performed on the Pure Steam generators 
and the distribution system. 
 
During annual recertification of the systems, routine monitoring results are graphed to 
identify and resolve trends, if necessary. Relevant Engineering Events and Water 
Monitoring Excursion Events are reviewed to ensure that they don’t reflect a trend in the 
type of failure occurring, and that the operational integrity of the system is intact.  

 
6.3 Clean Steam 

 
Clean Steam is used to supply humidification steam to air handlers that supply 
classified spaces. 
 
During IQ and OQ, the proper connections, installation, materials of construction and 
labeling/tagging of the supporting utilities (feed water for clean steam generator, plant 
steam, compressed air, electricity) and components (pumps, valves, tanks, insulation, 
piping, gauges, controls) are verified. Calibration of control, monitoring and recording 
instrumentation (e.g., pressure gauges, temperature sensors, timers) is verified. Piping 
and tank materials of construction are verified to match initial specifications. The 
welding and inspection reports are identified and verified as complete and acceptable. 
 
P&IDs, system diagrams, maintenance manuals, operating manuals and as-built 
drawings are identified and verified as complete and up-to-date. Relevant system 
operation and maintenance SOPs are identified and reviewed.  
 
Piping is confirmed to be properly supported, labeled and sloped to drain. Condensate 
removal is verified to be operational. 
 
Operation of the system controls, critical alarms and interlocks, temperature controls, 
pressure controls and output capacity are verified. 
 
The Phase I portion of the PQ protocol describes a sampling and testing plan to be 
conducted over a shorter duration of at least 10 workdays. Clean Steam condensate 
specifications for conductivity, TOC, and bacterial endotoxins meet established criteria 
which may be less stringent than USP Pure Steam for TOC based on equipment design 
and risk. The PQ sampling is conducted at the air handling equipment points-of-use at a 
minimum, as specified in an approved protocol. Results of the PQ execution are used to 
establish initial alert and action limits. 
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In the Phase II portion of the PQ protocol, sampling and testing continues for a duration 
to demonstrate performance of the Clean Steam Systems through a seasonal variation.  
These samples are taken at a reduced frequency.  
 
During annual recertification of the systems, routine monitoring results are graphed to 
identify and resolve trends, if necessary. Relevant Engineering Events and Water 
Monitoring Excursion Events are reviewed to ensure that they don’t reflect a trend in the 
type of failure occurring, and that the operational integrity of the system is intact.  
 

 
6.4 Water for Injection (WFI) System 

 
During IQ and OQ, the proper connections, installation, materials of construction and 
labeling/tagging of the supporting utilities (plant steam, compressed air, process chilled 
water, electricity) and components (pumps, filter modules, valves, tanks, coils, 
insulation, piping, gauges, controls) are verified. Calibration of control, monitoring and 
recording instrumentation (e.g., pressure gauges, temperature sensors, timers) is 
verified. Piping materials of construction are verified to match initial specifications.  
Tank vent filter locations are documented as accessible for integrity testing. The WFI 
piping sanitary welding and inspection reports are reviewed and verified as complete 
and acceptable. 
 
The WFI System P&IDs, system diagrams, maintenance manuals, operating  
manuals and as-built drawings are identified and verified as complete and up to date.  
Relevant system operation and maintenance SOPs are identified and reviewed.  
 
The WFI System cleaning, passivation, and sanitization reports are examined and 
verified. The WFI System piping is verified to be properly supported, labeled, and 
sloped to drain. 
 
Operation of the system controls, pump, critical alarms and interlocks, temperature 
controls, automatic make-up, pressure controls and output capacity are verified.  
 
The OQ protocol confirms system capacity and pumping ability during minimum and 
maximum demand.  The return distribution loop flow velocities under minimum and 
maximum demand are confirmed to meet the specified values.  
 
During OQ and PQ, WFI loop temperature and pressure control are observed to 
maintain temperature and pressure settings during system operation. Any adjustments 
or limitations are noted. 
 
The Phase I portion of the PQ protocol describes a sampling and testing plan to be 
conducted over a 10 workday period. Specifications for conductivity, TOC, bioburden, 
and bacterial endotoxins meet USP compendial standards for WFI. The PQ sampling is 
conducted on major components of the WFI System, including the feedwater system, 
condenser and WFI storage/re-circulation tank, and on the drops/ points-of-use 
specified in an approved protocol. Results of the PQ execution validate the temperature 
control capability and the on-demand cooling. The data is used to establish initial alert 
and action limits. 
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In the Phase II portion of the PQ protocol, sampling and testing continues for one year 
to demonstrate performance of the WFI System through a complete cycle of seasonal 
variation. These samples are taken at a reduced frequency. 
 
Regular passivation and derouging as needed shall be performed on the WFI still, 
storage tank, and distribution loops. 
 
During annual recertification of the system, routine water monitoring results are graphed 
to identify and resolve trends, if necessary. Relevant Engineering Events and Water 
Monitoring Excursion Events are reviewed to ensure that they don’t reflect a trend in the 
type of failure occurring, and that the operational integrity of the system is intact. 

6.5 Liquid Waste Decontamination System 
 

During IQ, design documentation, manufacturers’ manuals, spare parts lists, 
certification documentation and drawings are identified and verified where applicable. 
The proper connection and installation of the supporting utilities (plant steam, electricity, 
compressed air) and components (valves, gauges, displays, sensors) are verified. 
Calibration is verified. Alarms are tested to ensure proper operation. Relevant system 
operation and maintenance SOPs are identified and reviewed. 
 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, hatch interlocks (if applicable), 
alarms, cycle sequencing and timing of cycle steps and cycle reports. Pressure hold 
tests are verified as complete to confirm pressurization is maintained per criteria 
established in the protocols. A thermal mapping study is conducted to verify setpoint 
acquisition. Temperature probe placement is documented.  
 
During PQ, the performance of the system is verified by operating it with the worst case 
established tank volume. Three consecutive successful loads must be run.  Heat 
penetration studies include probing the vessel with temperature sensors and using 
biological indicators of Geobacillus stearothermophilus to demonstrate acceptable 
lethality. The worst case established tank volume is identified prior to execution of the 
PQ. The test process is described in detail, minimally including temperature sensor 
placement locations and volume of effluent undergoing decontamination. 
 
Revalidation occurs every two years. Relevant Engineering Events are reviewed to 
ensure that they don’t reflect a trend in the type of failure occurring, and that the 
operational integrity of the system is intact.  Calibration is verified. The performance of 
the system is verified by conducting a single, worst case, heat penetration study by 
probing each vessel with heat distribution temperature sensors and using biological 
indicators of Geobacillus stearothermophilus to demonstrate acceptable lethality. The 
test process is described in detail, minimally including temperature sensor placement 
locations and volume of effluent undergoing decontamination. 

6.6 pH Neutralization System 
 

During IQ, the proper connection, installation, materials of construction and 
labeling/tagging of the components (valves, piping, gauges, controls) are verified. 
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Calibration of control, monitoring and recording instrumentation (e.g., pressure gauges) 
is verified. Field components are compared to initial specifications. Piping materials of 
construction are verified to match specifications. 
 
The P&IDs, system diagrams, maintenance manuals, operating manuals and as-built 
drawings for the pH neutralization systems are verified as complete and up-to-date. 
Relevant system operation and maintenance SOPs are identified and reviewed. The 
piping of the pH neutralization systems is confirmed to be properly supported, and 
labeled.  
 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, alarms, cycle sequencing and 
timing of cycle steps. 
 
This system is a shared building utility and not GMP in nature. The system is designed 
to ensure discharge into the sanitary sewer meets pH requirements of Frederick. The 
system is controlled by ATRF FME staff. 

 
6.7 Building Automation System 

 
The Building Automation System provides monitoring and control of the HVAC System. 
The BAS system is commissioned to verify proper installation and functionality. The 
BAS system is non-GMP and controlled by FME. The SCADA system is the GMP 
system that monitors that the BAS controls HVAC to the proper pressure, temperature, 
and humidity.  

 
6.8 SCADA System 

 
The Supervisory Control and Data Acquisition (SCADA) system provides Part 11 
compliant data monitoring of environmental conditions for temperature, humidity, and 
differential pressure of the GMP areas. . The system provides monitoring for Controlled 
Temperature Units (CTUs) such as refrigerators, freezers, cold rooms, and some utility 
systems. SCADA provides monitoring and system control for water system distribution 
and storage. SCADA also provides monitoring of environmental conditions such as 
room temperature and humidity, room differential pressures, and specialized alerts for 
select equipment. The system has the capability to store data, trend, alarm, and 
generate reports to support GMP operations. 

 
During IQ and OQ, the proper connection, installation, and tagging of the supporting 
utilities (electricity, compressed air) and components (solenoids, panels, transducers, 
programmable logic controllers, communication lines, interface modules, gauges, 
controls, workstation) are verified. Calibration of instrumentation (e.g., pressure gauges, 
temperature sensors, differential pressure sensors) is verified. 
 
System diagrams, maintenance manuals, operating manuals and as-built drawings are 
identified and verified as complete and up-to-date. Relevant system operation and 
maintenance SOPs are identified and reviewed. 
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Operation of the system controls, alarms and interlocks and outputs are verified. The 
SCADA workstation is tested for security, operating commands to change setpoints and 
screen setups, input/output signals, digital input/output signals and control loop 
operation. The SCADA control panels are tested for operational and functional integrity. 
The SCADA (workstation and field controllers) software backup function is verified and 
tested for system backup to a disk-based file for archiving. The report outputs are 
tested for various displays and printouts of system status and analysis.  
 
No annual recertification is required.  Engineering Events are utilized to track system 
changes or failures. SCADA data is utilized during power outage or monitored 
equipment failure events to help assess time and mode of failure and impact to product 
or materials.  

 
6.9 Heating, Ventilation and Air Conditioning (HVAC) Systems 

 
HVAC systems listed in the validation matrix – Appendix 13.3, will be qualified. During 
IQ, the proper connection, installation, materials of construction and labeling/tagging of 
the supporting utilities (water, electricity, clean steam) and major components (filter 
modules, coils, fans, dampers, insulation, humidifiers, de-humidifiers, ductwork, air 
handling units, gauges, controls) are verified. Calibration of control, monitoring and 
recording instrumentation (e.g., pressure gauges, temperature sensors, timers) is 
verified.  HEPA filter integrity test reports are reviewed.  Field components are 
compared to design specifications. Relevant standard operating procedures (SOPs) for 
system operation and maintenance are identified and reviewed. The HVAC system 
P&IDs, system diagrams, maintenance manuals, operating manuals, and as-built 
drawings are identified and verified as complete and up-to-date.  
 
During the OQ, temperature, airflow, differential pressures, and air directionality in the 
ISO classified clean rooms of the BDP are measured. Localized directional airflow is 
assessed at critical sites, such as in the filling suite, using a smoke generator to 
visualize airflow. The number of air changes in each room is calculated from air balance 
reports.   
Critical alarm, monitoring and control instrumentation is challenged by simulation of 
appropriate conditions to verify that the systems operate as intended. 
 
The Phase I portion of the HVAC PQ describes a sampling and testing plan to be 
conducted over a 10 workday period including 5 days static and 5 days of dynamic 
monitoring. The test conditions and acceptance criteria are detailed for each controlled 
and critical area (including number of sampling points and locations) using the current 
ISO standards for air cleanliness. Environmental monitoring data for the PQ is collected 
during static and dynamic (operational) conditions. The environmental monitoring 
parameters include temperature, humidity, differential pressures, non-viable and viable 
airborne particulates, and surface viable particulates.  
 
In the Phase II portion of the PQ protocol, sampling and testing continued for one year 
to demonstrate performance of the HVAC System through a complete cycle of seasonal 
variation. These samples are taken at a reduced frequency. For renovation and 
expansion areas the Phase II portion duration may be shortened. Risk should be the 
basis of the chosen duration and capturing a seasonal change to see different 
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contaminant profiles and control differences between humidification and 
dehumidification seasons is suggested. 
 
During annual recertification of the system, routine environmental monitoring results are 
graphed to identify and resolve trends, if necessary. Relevant Engineering Events and 
Environmental Monitoring Excursion Events are reviewed to ensure that they don’t 
reflect a trend in the type of failure occurring, and that the operational integrity of the 
system is intact. Non-conforming air change rates and HEPA filter integrity tests 
performed since the last qualification/recertification are included. Room differential 
pressures are reviewed to ensure that no unintentional changes or trends have 
occurred.  

 
6.10 Emergency Power Systems 

 
During IQ and OQ the proper connection, installation, and tagging of the supporting 
services (electricity and fuel source) and components are verified.  Field components 
are compared to initial specifications and verified for compliance to local codes and 
electrical requirements. 
 
The Emergency Power System P&IDs, system diagrams, maintenance manuals, 
operating manuals and as-built drawings are identified and verified as complete and up-
to-date. 
 
The emergency generator is tested to document running modes, critical alarms and 
interlocks, automatic transfer switching, automatic shutdown and manual override 
capabilities. Any recording devices are tested. A power outage is simulated and the 
emergency generator load capability tested by energizing and operating supported 
equipment. 
 
The emergency generator and critical switchgear are on preventive maintenance 
programs to ensure operational reliability. The equipment is under FME control. No 
annual requalification is required. Changes or failures are captured via relevant 
Engineering Events.  

 
6.11 Compressed Air System 

 
During IQ and OQ, the proper connection, installation, materials of construction and 
labeling/tagging of the supporting utility (electricity) and components (compressors, filter 
modules, valves, air dryers, insulation, piping, gauges, controls) are verified. Calibration 
of control, monitoring and recording instrumentation (e.g., pressure gauges, timers) is 
verified.  Field components are compared to design specifications. Piping materials of 
fabrication are verified to match initial specifications. Relevant system operating and 
maintenance SOPs are identified and reviewed. The P&IDs, system diagrams, 
maintenance manuals, operating manuals and installation as-built drawings for each 
system are identified and verified as complete and up-to-date. The cleaning, drying, and 
pressure test reports for each system are reviewed for completion.  The piping for each 
system is verified to be properly supported and labeled. 
 
Operation of the system valves, controls, compressors, critical alarms and interlocks, 
pressure cutoffs, and output capacities are verified. The automatic regenerating, 
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sequencing and alarm mechanisms of the dryers are tested. The systems are tested 
over the required operating range.  
 
The protocols outline tests to study the capacity and pressure during the estimated 
minimum and maximum use for each system. Pressure hold tests are verified as 
complete to confirm pressurization is maintained per criteria established in the 
protocols.  
 
The Compressed Air System PQ describes a sampling and testing plan. Phase 1 is 
conducted over a 10 workday period. Specifications are derived from current ISO 
standards for air cleanliness at the intended points-of-use. Testing includes total 
particulate counts, viable counts, dew point (moisture content) and hydrocarbon 
analysis. Phase 2 of the PQ sampling and testing continued for one year to 
demonstrate performance of the HVAC System through a complete cycle of seasonal 
variation. These samples are taken at a reduced frequency.   
 
For renovation and expansion areas that tap into the existing system the expanded 
areas are addressed via an IOQ. The quality of the gas is verified by a PQ sampling 
strategy requiring shorter duration than qualification of a complete system. Rational for 
the sampling approach shall be included in the qualification protocol and should factor 
in the nature and scope of the expansion and risk associated with the planned usage. 
 
During annual recertification of the system, routine air quality monitoring results for 
Pharmaceutical Air, any Compressed Air used in an ISO 5 environment, and any 0.2 
micron filtered air supporting GMP manufacturing areas are graphed to identify and 
resolve trends, if necessary. Relevant Engineering Events and Utility Monitoring 
Excursion Events are reviewed to ensure that they don’t reflect a trend in the type of 
failure occurring, and that the operational integrity of the system is intact. 

6.12 Compressed & Liquefied Gas Distribution Systems 
 

During IQ and OQ, the proper connection, installation, materials of construction and 
labeling/tagging of the components (gases, filter modules, valves, piping, gauges, 
controls) are verified. Calibration of control, monitoring and recording instrumentation 
(e.g., pressure gauges, timers) is verified.  Field components are compared to initial 
specifications. Piping materials of construction are verified to match specifications. 

 
The P&IDs, system diagrams, maintenance manuals, operating manuals and as-built 
drawings for the gas distribution systems are verified as complete and up-to-date. 
Relevant system operation and maintenance SOPs are identified and reviewed.  
The piping of the gas distribution systems is confirmed to be properly supported, 
cleaned, dried, and labeled. Proper connection of the gases to the process equipment 
is verified, including presence of appropriate point-of-use filters. Operation of the 
system controls, critical alarms and interlocks, and delivery pressures are verified.  
 
The PQ protocol describes a complete sampling and testing plan to verify that the 
system reliably provides compressed gas, which meets the current ISO standards for 
air cleanliness for its intended use. Testing includes total particulate counts, dew point 
(moisture content), hydrocarbon analysis and viable particle counts. Systems are not 
sampled in their liquid form. 
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For renovation and expansion areas that tap into the existing system the expanded 
areas are addressed via an IOQ. The quality of the gas is verified by a PQ sampling 
strategy requiring shorter duration than qualification of a complete system. Rational for 
the sampling approach shall be included in the qualification protocol and should factor 
in the nature and scope of the expansion and risk associated with the planned usage. 
 
During annual recertification of the system, routine gas quality monitoring results are 
graphed to identify and resolve trends, if necessary. Relevant Engineering Events and 
Utility Monitoring Excursion Events are reviewed to ensure that they don’t reflect a trend 
in the type of failure occurring, and that the operational integrity of the system is intact. 

 

6.13 Portable Clean Rooms and Downflow Booths 
 

During IQ, the proper connection, installation, materials of construction and 
labeling/tagging of the components (filter modules, fans, gauges, controls) are verified. 
Calibration of control, monitoring and recording instrumentation is verified. Field 
components are compared to design specifications. Relevant standard operating 
procedures (SOPs) for system operation and maintenance are identified and reviewed. 
The P&IDs, system diagrams, maintenance manuals, operating manuals and as-built 
drawings are identified and verified as complete and up-to-date.  
 
During the OQ, airflow, differential pressures, and air directionality are measured. The 
number of air changes is calculated from air balance reports. Critical alarm, monitoring 
and control instrumentation is challenged by simulation of appropriate conditions to 
verify that the systems operate as intended. 
 
Environmental monitoring data for the PQ is collected during static and dynamic 
(operational) conditions. The environmental monitoring parameters include 
temperature, humidity, differential pressures, non-viable and viable airborne 
particulates, and surface viable particulates. The OQ protocol verifies the appropriate 
air change rate in the room, and linear velocity across the HEPA filters. Additionally, the 
room differential pressures and directional air flows are verified, as appropriate. 

 

The PQ protocol consists of environmental monitoring (room temperature, relative 
humidity, non-viable and viable airborne particulates, and surface viable particulates). 
The test conditions and acceptance criteria are detailed (including number of sampling 
points and locations) using the current ISO standards for air cleanliness.  
 
During annual recertification of the system, environmental monitoring results are 
graphed to identify and resolve trends, if necessary. Relevant Engineering Events and 
Environmental Monitoring Excursion Events are reviewed to ensure that they don’t 
reflect a trend in the type of failure occurring, and that the operational integrity of the 
system is intact. Non-conforming air change rates and HEPA filter integrity tests 
performed since the last recertification are included. Room differential pressures are 
reviewed to ensure that no unintentional changes or trends have occurred. This is 
typically performed as part of the HVAC annual recertification as this category of 
equipment is most easily treated as any other room for recertification. 
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6.14 Purified Water Generation Units 

 
During IQ, the installed purified water generation units for the PA laboratories are 
reviewed against the appropriate purchase orders.  Design documentation, 
manufacturers’ manuals, spare parts lists, certification documentation and drawings are 
identified and verified where applicable. System attributes, such as materials of 
construction and temperature/ pressure ratings are documented. The equipment is 
checked for connection to proper support utilities. Calibration is verified where 
applicable. Relevant system operation and maintenance SOPs are identified and 
reviewed.  
 
During the OQ, operational tests are conducted to determine that the process-critical 
controls and alarms operate as expected. 

The PQ describes a sampling and testing plan to be conducted over a 20 workday 
period. Specifications for conductivity, TOC, and bioburden meet USP compendial 
standards for Purified Water. 
 
During annual recertification of the systems, water quality monitoring results are 
graphed to identify and resolve trends, if necessary. Relevant Engineering Events and 
Water Monitoring Excursion Events are reviewed to ensure that they don’t reflect a 
trend in the type of failure occurring, and that the operational integrity of each system is 
intact. 

 
6.15 Vaporized Hydrogen Peroxide Decontamination System 

 
During IQ, the installed system is compared to specifications listed on purchase orders. 
Design documentation, manufacturers’ manuals, spare parts lists, certification 
documentation and drawings are identified and verified where applicable. The system 
connections to proper support utilities are verified. System attributes are documented 
and calibration is verified. Relevant system operation and maintenance SOPs are 
identified and reviewed. 

During OQ, operation of the system, controls, critical alarms and interlocks and outputs 
are verified. Room leak tests are performed during OQ testing to verify safe levels of 
VHP outside of the rooms during decontamination, and to ensure evacuation of VHP 
from rooms after decontamination.  
 
Cycle development studies will be performed. 

 

During the PQ, three successful consecutive decontamination cycles are run and 
documented. Decontamination is determined by biological indicators of Geobacillus 
stearothermophilus to demonstrate acceptable lethality. Room sampling points are 
documented. Temperature, relative humidity, and VHP concentration data are 
monitored. Critical cycle parameters are documented.   
 
During annual requalification, relevant Engineering Events are reviewed to ensure that 
they don’t reflect a trend in the type of failure occurring, and that the operational 
integrity of the system is intact. One successful decontamination cycle is run and 
documented. Decontamination is determined by biological indicators of Geobacillus 



Leidos Biomedical, Biopharmaceutical Development Program                                               Facility Validation Master Plan 
 VMP-003 REV 01 

  Page 32 of 71 
 

 
This document and the contents hereof are considered proprietary and confidential information of Leidos Biomedical. Disclosure to  
unauthorized individuals or dissemination, publication or copying is prohibited without the prior written consent of Leidos Biomedical. 

stearothermophilus to demonstrate acceptable lethality. Room sampling points are 
documented. VHP concentration data is monitored. Critical cycle parameters are 
documented. 

 
6.16 Warehouse (MMIC) 

 
During IQ, relevant HVAC system operation and maintenance SOPs are identified and 
reviewed. The Warehouse HVAC P&IDs, and as-built drawings are identified and 
verified as complete and up to date.  
 
During OQ, controlling and monitoring systems are tested, alarm functionality verified, 
and access controls challenged. During PQ, temperature and humidity will be verified to 
be within acceptable limits. Temperature uniformity will be tested for a minimum of 7 
days during warm weather and 7 days minimum during cold weather.  Summer and 
winter conditions will be monitored to ensure that the environmental conditions can be 
maintained within acceptable limits for temperature and humidity, during the two 
extreme weather conditions.  
 
Annual recertification consists of a review of any Relevant Engineering Events and 
SCADA temperature and humidity trending. This may be included as part of the Annual 
HVAC Certification. If any unresolved trends are detected that show a shift in 
performance, a revalidation is required. Revalidation shall be for 5 days during seasonal 
conditions that will adequately evaluate the performance condition. Fewer sensors than 
were used during the original validation may be used, but SCADA locations and high 
and low study locations will be included.  

 
7.0 PROCESS EQUIPMENT QUALIFICATION 

 
The process equipment installed at the BDP Manufacturing Site is to be qualified for 
installation, operation, and performance as indicated by its criticality score from the master 
risk assessment. As process requirements change, certain equipment may have increased 
or decreased criticality (for instance, a freezer that once stored only raw materials may have 
increased criticality if used to store final vialed product), and the risk-assessment is 
appropriately updated. The following sections briefly outline specific studies to be conducted 
for major equipment types. 

 
7.1 Controlled Temperature Units  

 
Controlled temperature units include refrigerators, freezers, ultra-low freezers, walk-in 
cold rooms and freezers, and controlled temperature incubators.  

 
During IQ, the installed units are reviewed against manufacturers’ documentation and 
approved specifications for suitable materials and installation. The equipment is 
checked for proper connection and installation of the support utility (electricity) and 
alarms/monitoring devices. System attributes are documented. Calibration is verified. 
Relevant system operation and maintenance SOPs are identified and reviewed. 
Operational tests are conducted during OQ to determine that the process-critical 
controls and alarms operate as expected. An empty chamber thermal mapping study is 
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conducted for at least 24 hours to verify that the chamber temperature is uniform and 
within specifications.  
 
Open door studies are conducted to demonstrate the equipment’s ability to maintain 
temperature during normal operating conditions.  Power failure studies are conducted to 
understand chamber temperature trajectories in the event of power loss or unit failure. 
A trend report from the SCADA system is generated. These tests are for information 
only, with no acceptance criteria. Datalogger placement for OQ mapping studies is 
documented. 
 
For controlled temperature units that store final product or are otherwise deemed 
critical, a PQ will be conducted. Loaded thermal mapping for 24 hours will be performed 
during this PQ and may use actual materials or an analog. For controlled rate freezers, 
the media used during the PQ is an analog for product or formulation buffer without 
product to ensure the process is representative. Datalogger placement is documented. 
 
Requalification of controlled-temperature storage units is based on the equipment risk 
assessment. Engineering Events are reviewed to ensure that they don’t reflect a trend 
in the type of failure occurring, and that the operational integrity of the system is intact.  
Revalidation may be needed following unit modification, relocation, or failure. In these 
cases, the equipment is checked for proper connection and installation of the support 
utility (electricity) and alarms/monitoring devices. Calibration is verified. For revalidation, 
operational tests are conducted to determine that the process-critical controls and 
alarms operate as expected. A thermal mapping study is conducted for at least 24 
hours to verify that the chamber temperature is uniform and within specifications. The 
unit may be mapped empty or full if materials are not easily relocatable. The reason for 
this is that empty mapping is usually the worst case as there is no load mass to dampen 
thermal shifts. Datalogger placement is documented. 

 
7.2 Temperature- and Humidity-Controlled Carbon Dioxide Incubators 

 
During IQ, the installed incubators are reviewed against manufacturers’ documentation 
and approved specifications for suitable materials and installation. The equipment is 
checked for proper connection and installation of the support utilities (electricity, CO2) 
and alarms/monitoring devices. System attributes are documented. Calibration is 
verified. Relevant system operation and maintenance SOPs are identified and 
reviewed. 
 
Operational tests are conducted during OQ to determine that the process-critical 
controls and alarms operate as expected. An empty chamber thermal mapping study is 
conducted for at least 24 hours to verify that the chamber temperature is uniform and 
within specifications. Mapping also documents CO2 and humidity RH% against unit or 
owner specifications. For units with no relative humidity control RH% data is collected 
and documented. Additional mapping studies may be conducted if the equipment owner 
anticipates operating the incubator at several temperature setpoints. Datalogger 
placement is documented.  

 
Open door studies are conducted to demonstrate the equipment’s ability to maintain 
temperature during normal operating conditions. Power failure studies are conducted to 



Leidos Biomedical, Biopharmaceutical Development Program                                               Facility Validation Master Plan 
 VMP-003 REV 01 

  Page 34 of 71 
 

 
This document and the contents hereof are considered proprietary and confidential information of Leidos Biomedical. Disclosure to  
unauthorized individuals or dissemination, publication or copying is prohibited without the prior written consent of Leidos Biomedical. 

understand chamber temperature trajectories in the event of power loss. Datalogger 
placement during both information only studies is documented.     
 
For incubators with sterilization cycles, if the sterilization cycle is to be used, an empty 
chamber thermal mapping is completed. Datalogger placement is documented. 

Requalification of incubators is based on the equipment risk assessment. Risk level 1 
(High) require requalification every 5 years. In general, these units include those in QC 
service for EM and may include units used for critical growth such as cell banks or viral 
production. As incubators used for culture growth have the feedback of growth 
parameters, requalification is not typically required. During requalification, Engineering 
Events are reviewed to ensure that they don’t reflect a trend in the type of failure 
occurring, and that the operational integrity of the system is intact. Revalidation may be 
needed following unit modification, relocation, poor growth performance, or failure. In 
these cases, the equipment is checked for proper connection and installation of the 
support utilities and alarms/monitoring devices as relevant for the cause of the 
revalidation.  Calibration is verified.  For revalidation, operational tests are conducted to 
determine that the process-critical controls and alarms operate as expected. An empty 
chamber thermal, CO2, and relative humidity map are collected for at least 24 hours at 
each temperature setpoint in active use as applicable for the unit.  For self-sterilizing 
incubators, an empty chamber thermal map verifies acceptable lethality.  Datalogger 
placement is documented. 

 
7.3 Autoclaves 

 
Autoclaves at the BDP are classified either as sterilizing autoclaves or decontamination 
autoclaves. BDP’s policy is to fully validate sterilizing autoclaves that support CGMP 
production operations. In addition, decontamination autoclaves will typically have and 
IQ and OQ performed and a PQ when dealing with BL3 or other processes with higher 
safety concerns. All decontamination autoclaves must follow institutional environmental 
health and safety protocols and are monitored monthly while in use for proper 
operation. 
 
During IQ, design documentation, manufacturers’ manuals, spare parts lists, 
certification documentation and drawings are identified and verified where applicable. 
The proper connection and installation of the supporting utilities (clean steam, plant 
steam, electricity, compressed air) and components (valves, gauges, displays, sensors) 
are verified for both sterilizing and decontaminating autoclaves. Calibration is verified. 
Relevant system operation and maintenance SOPs are identified and reviewed. 

 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, door interlocks (if applicable), 
alarms, cycle sequencing and timing of cycle steps and cycle reports. For sterilization 
autoclaves, a leak test is conducted on the chamber (Bowie-Dick test). For each cycle, 
a thermal mapping study is conducted to verify setpoint acquisition and empty chamber 
temperature uniformity for the duration of the sterilization period. Temperature probe 
placement is documented.  
 
During PQ, the performance of the autoclaves is verified by operating the autoclaves 
with various approved worst case load configurations to ensure steam penetration. Both 
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sterilizing capability and decontamination capability are demonstrated, as appropriate.  
Three consecutive successful loads must be run.  Load items must reach 121.5°C for 
a minimum of 20 minutes. Additional time should be added, especially for 
decontamination units, to provide additional safety margin. Heat penetration studies 
typically include thermal mapping of each package type, probing the chamber and load 
items with temperature sensors and use biological indicators of Geobacillus 
stearothermophilus to demonstrate acceptable lethality. The worst case load 
configurations are identified prior to execution of the PQ. The load configurations are 
photographed and described in detail, minimally including temperature sensor 
placement locations, load item descriptions, tubing lengths if applicable, package 
wrapping materials of applicable sizes and layers, and orientation of containers/vessels.   
 
Revalidation occurs annually for CGMP sterilizing autoclaves and every two years for 
decontamination autoclaves in the validation program. Relevant Engineering Events are 
reviewed to ensure that they don’t reflect a trend in the type of failure occurring, and 
that the operational integrity of the system is intact. Calibration is verified.  Critical alarm 
of low sterilization temp is tested to ensure proper operation as cycles are primarily 
controlled by temperature. The performance of the autoclaves is verified by conducting 
a single heat penetration study for each cycle, including a thermal map of each worst 
case load type, probing the chamber and load items with temperature sensors and 
using biological indicators of Geobacillus stearothermophilus to demonstrate acceptable 
lethality. The thermal maps are assessed against acceptance criteria and if 
approaching or outside the criteria are compared to those from previous validation 
studies to identify trends. The worst case load configurations are described in detail, 
minimally including temperature sensor placement locations, tubing lengths if 
applicable, package wrapping materials of applicable sizes and layers, and orientation 
of containers/vessels.   

 
7.4 Culturing Systems (including Bioreactors & Fermentors both SIP and Single Use) 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. The proper connection and installation of the supporting utilities and 
components (valves, gauges, displays, sensors, and filters) are verified for the system. 
Field components are compared to design specifications. Calibration is verified. The 
system software is reviewed against the approved specifications. The equipment is 
checked for proper connection to and installation of any hardware and software. 
Relevant system operation and maintenance SOPs are identified and reviewed. 
Materials of construction are verified to match specifications, with particular attention to 
product-contact surfaces.  For SIP systems, piping and vessel material certs and 
welding documentation and slope are verified. 
 
Operational tests are conducted during OQ to verify that the process-critical controls 
operate as expected. These may include temperature, agitator or rocker speed, pH, 
dissolved oxygen, pressure, and gas flow. The control system architecture and security 
are verified. Testing of instrument/PC communication, software version, and access 
security occurs. Alarm conditions are simulated to verify proper alarm and interlock 
functionality. For SIP systems and single use systems where applicable, a culturing 
vessel pressure hold test is conducted. Temperature mapping is performed for at least 
24 hours to demonstrate that equipment can achieve critical temperature 
requirement(s). For some single use systems, traditional mapping may not be feasible 
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i.e. Miltenyi Prodigy. In addition, for single use systems the temperature mapping may 
be performed after the PQ execution as mapping does not require a sterile vessel. 
 
For traditional stainless steel systems, sterilize-in-place (SIP) functionality is verified 
through triplicate sterilization runs. These include a thermal map to verify setpoint 
acquisition and temperature uniformity and using biological indicators of Geobacillus 
stearothermophilus to demonstrate acceptable lethality. Datalogger placement is 
documented. 
 
Performance tests are conducted during PQ to demonstrate the capability of the units to 
remain sterile during typical unit operations such as seeding, sampling and harvesting. 
During a sterility run, general growth medium such as animal free TSB is used. The run 
conditions are based upon parameters that are very favorable for contaminating 
organisms such as low pressure, high aeration, and high agitation and should reflect 
practical process limits. Successful runs will maintain sterility for the duration and the 
test medium will adequately support growth at completion of the run as verified by 
growth promotion. In addition, the ability of the units to support adequate growth of 
selected cell cultures may be demonstrated.   
 
For SIP systems, PQ testing includes SIP sterilization followed by a process simulation 
of the longest duration expected during routine operation, using microbiological growth 
medium. Typical PQ testing for SIP systems will require three consecutive successful 
runs. 
 
PQ for single use culturing systems will be conducted through execution of a single 
media hold study, demonstrating ability to perform expected operations such as feeds 
and collect samples aseptically which will ensure that equipment and utilities will 
consistently operate as designed when operating in its routine environment under 
normal operating conditions.  PQ sterility hold run would be performed based on the 
maximum interventions to demonstrate that that equipment can maintain the sterility in 
a normal operating environment. Since all the single use components (vessels, bags, 
associated tubing, filters, and fittings) are qualified by the vendors for initial sterility and 
typically include a vendor maximum approved duration, the PQ run will be focused on 
maximum intervention available from the worst-case recipe available at BDP. If any 
future process requires a duration exceeding the vendor-approved sterility hold 
duration, then extra samples will be tested for purity of culture during the batch process. 
 
If the single use culturing system are used with different sizes of vessels/bags, rationale 
should be provided in the protocol to justify the worst-case vessel/bag or utilize a 
bracketing approach. 
 
There is no formal requalification for single use systems. However, significant process 
changes, Engineering Events that involve failures or system changes, single use 
component changes not qualified by the vendor, or process failures may trigger 
additional qualification activities especially if negative trends are identified or 
operational integrity may be compromised. Events are reviewed to ensure that they 
don’t reflect a trend in the type of failure occurring and that the operational integrity of 
the system is intact.  
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During requalification of SIP systems once every two years, relevant Engineering 
Events are reviewed to ensure that they don’t reflect a trend in the type of failure 
occurring, and that the operational integrity of the system is intact.  Critical alarms may 
be tested to ensure proper operation. Performance is verified through one temperature 
stability run of not less than 12 hours, one thermal map of the SIP cycle with biological 
indicators (BIs) and temperature probes, and one sterile hold process simulation.  

 
7.5 CIP Skids 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities 
(electricity, WFI, pharmaceutical compressed air) and components (valves, gauges, 
sensors) are verified. Calibration is verified. Relevant system operation and 
maintenance SOPs are identified and reviewed. 
 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, interlocks (if applicable), 
alarms, cycle sequencing and timing of cycle steps. For each recipe, process 
parameters, such as WFI volume, detergent selection and concentration, wash 
temperature, wash times, rinse conductivity, and drying steps are verified. 
  
Cleaning efficacy is verified during PQ studies for each connected vessel/system in 
conjunction with the validation of that system. Vessels are visually inspected for 
cleanliness. Rinse samples are evaluated against established criteria.  
 
Annual requalification is limited to verifying that the cycle parameters match what is in 
the SOP, and a review of relevant Engineering Events to ensure that they don’t reflect a 
trend in the type of failure occurring, and that the operational integrity of the system is 
intact. A test wash cycle is not required as the BDP relies on cleaning verification for 
critical wash steps as cleaning validation is not practical given the multi-product nature 
and typically low replicates of process runs. 
 

7.6 Vial Washer 
 

During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities 
(electricity, WFI, pharmaceutical compressed air) and components (valves, gauges, 
sensors) are verified. Calibration is verified. Relevant system operation and 
maintenance SOPs are identified and reviewed. 
 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, interlocks (if applicable), 
alarms, cycle sequencing and timing of cycle steps. For each vial size, process 
parameters, such as WFI spray and air blow times, and line speed, are verified. 
Cleaning efficacy is verified for each vial size during the OQ using a riboflavin or similar 
challenge solution. 
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Cleaning efficacy is verified during PQ studies for each vial size, using a typical number 
of vials per load. Washed vials are visually inspected and checked for damage. Washed 
vials are also aseptically reconstituted with WFI and tested for particulates, TOC, 
conductivity, endotoxin, and bioburden according to compendial standards for WFI 
listed in the current USP.  
 
During annual requalification, relevant Engineering Events are reviewed to ensure that 
they don’t reflect a trend in the type of failure occurring, and that the operational 
integrity of the system is intact. Performance is verified through verification of wash 
parameters, washing at least 1000 vials of each format currently in use and inspecting 
them before and after washing for damage, noting operational alarms, and submitting 
vials reconstituted with WFI and tested for particulates, TOC, conductivity, endotoxin, 
and bioburden according to compendial standards for WFI listed in the current USP.   

 
7.7 Parts Washer (Glassware, Fittings, Equipment) 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities 
(electricity, steam, WFI, pharmaceutical compressed air) and components (valves, 
gauges, sensors) are verified. Calibration is verified. Relevant system operation and 
maintenance SOPs are identified and reviewed. 
 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, interlocks (if applicable), 
alarms, cycle sequencing and timing of cycle steps. For each  cycle, process 
parameters, such as prewash, wash, circulated rinse, WFI rinse, Dry, and cooldown 
time, temperatures, and setpoints for detergents are verified. Cleaning efficacy is 
verified for each cycle during the OQ using a riboflavin or similar challenge solution. 
 
Cleaning efficacy is verified during PQ studies for each pre-defined wash cycle and 
each load rack. Load items are coated with a simulated soil such as Soytone or TSB 
and allowed to dry. Washed load items are visually inspected and a rinse sample is 
sent for analysis of TOC  5 ppm, Conductivity  5 μS/cm, Bacterial Endotoxin (LAL)  
0.25EU/mL, Bioburden  10CFU/100mL, and Particulates meet USP <788>. 
 
During annual requalification, relevant Engineering Events are reviewed to ensure that 
they don’t reflect a trend in the type of failure occurring, and that the operational 
integrity of the system is intact. Performance is verified through verification of wash 
parameters, performing one run of each cycle and rack in a matrix approach, and 
submitting a rinse sample for each run for analysis of TOC  5 ppm, Conductivity  5 
μS/cm, Bacterial Endotoxin (LAL)  0.25EU/mL, Bioburden  10CFU/100mL, and 
Particulates meet USP <788>. 

 
7.8 Stopper Washer 

 
As standard practice the BDP uses prewashed and treated stoppers. As such there is 
no requalification procedure prescribed for this equipment type. 
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During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities 
(electricity, steam, WFI, pharmaceutical compressed air) and components (valves, 
gauges, sensors) are verified. Calibration is verified. Relevant system operation and 
maintenance SOPs are identified and reviewed. 
 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, interlocks (if applicable), 
alarms, cycle sequencing and timing of cycle steps. For each stopper cycle, process 
parameters, such as WFI spray and air blow times, detergent dispensing (if used), and 
line speed, are verified. Cleaning efficacy is verified for each cycle during the OQ using 
a riboflavin or similar challenge solution. 
 
Cleaning efficacy is verified during PQ studies for each cycle, using a predefined 
stopper cycle. Washed stoppers are visually inspected and checked for damage. 

 
7.9 Depyrogenation Oven 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities 
(compressed air, chilled water, electricity) and components (valves, gauges, filters, 
displays, recorder) are verified. Calibration is verified. Relevant system operation and 
maintenance SOPs are identified and reviewed.  
 
Operational tests are conducted during OQ to determine that the controls operate as 
expected, including access security, door interlocks (if applicable), cycle sequencing 
and timing of cycle steps, critical alarms and interlocks. 
 
Non-viable particulate monitoring of the empty chamber during ramping, soaking, and 
cooling is conducted according to the current ISO standards for air cleanliness. For 
each cycle, a thermal mapping study is conducted to verify setpoint acquisition and 
empty chamber temperature uniformity for the duration of the depyrogenation period. 
Thermocouple placement is documented. 

 
During PQ, the performance of the depyrogenation oven is verified by operating the 
oven with various load configurations to ensure heat penetration. Once the hardest-to-
heat load is determined, three consecutive successful cycles using that load must be 
run. During these cycles, heat penetration is verified by probing the wrapped pans 
containing vials with thermocouples, and endotoxin reduction is verified using endotoxin 
challenge vials. The load configurations are described in detail, minimally including 
thermocouple placement locations, package wrapping materials and sizes of 
containers. 
 
Revalidation occurs annually for depyrogenation ovens. Relevant Engineering Events 
are reviewed to ensure that they don’t reflect a trend in the type of failure occurring, and 
that the operational integrity of the system is intact. Calibration is verified. The 
performance of the ovens is verified by conducting a single non-viable particulate 
monitoring run of the chamber during ramping, soaking, and cooling, according to the 
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current ISO standards. Additionally, a single heat penetration study/endotoxin challenge 
is performed for the hardest-to-heat load configuration. These results are compared to 
those from the previous year’s validation study to identify trends. The load is described 
in detail, minimally including thermocouple placement locations, package wrapping 
materials and sizes of containers.   

 
7.10 Preparative Chromatography Skids 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities and 
components (pumps, valves, regulators, recorders, sensors) are verified. Calibration is 
verified. Relevant system operation and maintenance SOPs are identified and 
reviewed.  
 

Testing is conducted during OQ to determine that instrument/PC communication, 
access security, and alarms function as expected. Power loss recovery is verified. 
 
Testing is conducted to ensure that operating parameters are monitored and controlled, 
such as valve positioning, system pressure, and flow rates. When applicable, the UV, 
conductivity, temperature, and pH monitoring systems are tested for proper operation.  
The gradient functions and fraction functions are tested. The assembled system is 
checked for leaks using a backpressure equal to or greater than the expected process 
backpressure with a minimum of at least 70% of the system’s maximum operating 
pressure. 

 
7.11 Homogenizers 

 

During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities and 
components (pumps, valves, regulators, recorders, sensors) are verified. Calibration is 
verified. Relevant system operation and maintenance SOPs are identified and 
reviewed.  
 
Testing is conducted during OQ to determine that instrument/PC communication, 
software versions, access security, and alarms function as expected. Testing is 
conducted to ensure that operating parameters are monitored and controlled, such as 
valve positioning, system pressure, and flow rates. Any sequences or additional cycles 
to perform SIP or sanitization will be tested during OQ. 

 
7.12 Process Centrifuges (excludes bench and floor bottle units) 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities and 
components (pumps, valves, regulators, recorders, sensors) are verified. Calibration is 
verified. Relevant system operation and maintenance SOPs are identified and 
reviewed.  
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Testing is conducted during OQ to determine that instrument/PC communication, 
access security, and alarms function as expected. Testing is conducted to ensure that 
operating parameters are monitored and controlled, such as valve positioning, system 
pressure, speed, and flow rates. 

 
7.13 TFF Skids 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities and 
components (pumps, valves, regulators, recorders, sensors) are verified. Calibration is 
verified. Relevant system operation and maintenance SOPs are identified and 
reviewed.  
 
Testing is conducted during OQ to determine that instrument/PC communication, 
software version, access security, and alarms function as expected. Testing is 
conducted to ensure that operating parameters are monitored and controlled, such as 
valve positioning, system pressure, and flow rates. When applicable, conductivity, 
temperature, and pH monitoring systems are tested for proper operation. The gradient 
functions and fraction functions are tested. The assembled system is checked for leaks 
using a backpressure of equal to or greater than the expected process backpressure 
with a minimum of at least 70% of the system’s maximum operating pressure. 

 
7.14 Biological Safety Cabinets (BSCs) 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified.  Field components and materials of construction are compared to design 
specifications.  The proper connection and installation of the supporting utilities and 
components (pumps, valves, regulators, recorders, sensors) are verified. 
Calibration/certification is verified. Relevant system operation and maintenance SOPs 
are identified and reviewed.  

 
Testing is conducted during OQ to determine that system operates, and alarms function 
as expected. Power loss recovery is verified. Testing is conducted to ensure that 
operating parameters are monitored and controlled, Air flow velocity, patterns, 
temperature and humidity (if applicable), HEPA filter integrity, etc., are verified from 
BSC certification. 
 
During PQ, viable, non-viable, surface sampling studies will be performed for at least 10 
days to ensure that BSC meets user specifications and that cleaning program is 
effective. Trend reports for environmental conditions will also be included in the PQ to 
ensure that environmental conditions are maintained during the study and meet 
acceptance criteria. The PQ testing may be conducted as part of area HVAC testing. 
 
BSC certification will occur at least annually with critical units, those used for filling, cell 
banking, and virus production, may be certified on a 6-month schedule. Recertification 
of BSCs typically occurs as part of the HVAC system annual certification, unless a 
failure has occurred. Environmental monitoring results are graphed to identify and 
resolve trends, if necessary. Relevant Engineering Events are reviewed to ensure that 
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they don’t reflect a trend in the type of failure occurring, and that the operational 
integrity of the system is intact. BSC certification reports are reviewed. 

 
7.15 Semi-automatic Vial Filling Machines 

 
During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components and materials of construction are compared to design 
specifications. The proper connection and installation of the supporting utilities 
(electricity, compressed air) and components (valves, regulators, recorders, sensors, 
change formats) are verified. Calibration is verified. Relevant system operation and 
maintenance SOPs are identified and reviewed.  
 
Operational tests are conducted during OQ to determine that the controls operate as 
expected, including access security, cycle sequencing and timing of cycle steps, alarm 
functions, and interlocks. Testing is conducted to ensure that operating parameters are 
controlled, such as line speed, rotational speeds, and filling nozzle modes and fill 
volume adjustment and accuracy. Proper operation of the stopper and crimp cap 
vibrator bowls & chutes and vial application is verified. 
 
During PQ, the performance of the semi-automatic filling machines is verified by 
performing at least three consecutive successful process simulations using various vial 
sizes and fill volumes. For a given vial format i.e., 13 or 20 mm, a matrix approach may 
be utilized that covers the full operating range of fill volumes and vial sizes. This 
approach reduces the number of required fills while still mitigating risks. Filled vials and 
the surrounding filling station area are checked for the absence of splashed medium. 
Vials are also inspected for significant foaming. Filling accuracy is verified. If applicable, 
the vial counter should be assessed with manual counts from pans of processed vials.  

 
Filled vials are visually inspected for particulates, improper seals, and damage to the 
stopper, seal, and glass. The percentage of rejected vials must meet predetermined 
acceptance criteria. Filled vials are tested for liquid particulate matter  according to the 
most recent USP for injectables and potentially for other product types and are 
subjected to a container/ closure integrity test.   
 
Environmental monitoring within the filling machine cabinet is conducted continuously 
from setup through completion of filling (non-viable and viable) and throughout the 
validation for areas outside the filling machine but within the ISO 5 environment. 
 
The vial size/fill volume combinations for the PQ are derived from a matrix, as 
discussed in Section 8.1 for process validation. If microbiological growth medium is 
used for PQ testing, the PQ may occur simultaneously with the PV, as both require 
process simulation.  
 
Revalidation for semi-automatic filling machines occurs at least annually. This consists 
of one successful PQ type run rotating through the vial size/fill volume combinations 
discussed in Section 8.1 for process validation. During requalification, relevant 
Engineering Events are reviewed to ensure that they don’t reflect a trend in the type of 
failure occurring, and that the operational integrity of the system is intact. Critical alarms 
that could result in product loss are tested to ensure proper operation. 

  



Leidos Biomedical, Biopharmaceutical Development Program                                               Facility Validation Master Plan 
 VMP-003 REV 01 

  Page 43 of 71 
 

 
This document and the contents hereof are considered proprietary and confidential information of Leidos Biomedical. Disclosure to  
unauthorized individuals or dissemination, publication or copying is prohibited without the prior written consent of Leidos Biomedical. 

7.16 Vial Labelers 
 

During IQ, manufacturers’ as-built drawings, diagrams and material lists are identified 
and verified. Field components are compared to design specifications. The proper 
connection and installation of the supporting utilities (electricity, pharmaceutical 
compressed air) and components (gauges, sensors) are verified. Calibration is verified. 
Relevant system operation and maintenance SOPs are identified and reviewed. 
 
Operational tests are conducted during OQ to determine that the process-critical 
controls operate as expected, including access security, interlocks (if applicable), 
alarms, cycle sequencing and timing of cycle steps.  For each vial/label size process 
parameters, such as lot number, label application, and line speed, are verified.   
Labeled vials are visually inspected and checked for damage.  
 
During PQ studies define an appropriate sample size of vials to label and perform the 
PQ runs, with pre-defined reject rate acceptance limits.  Labeled vials should be visually 
inspected for acceptable label placement and checked for damage. 

 
7.17 Analytical HPLCs (Manufacturing Support) 

 
During IQ, manufacturers’ diagrams and material lists are identified and verified. Field 
components and materials of construction are compared to design specifications. The 
proper connection and installation of the supporting utilities and components (valves, 
regulators, recorders, and sensors) are verified. Calibration is verified. Relevant system 
operation and maintenance SOPs are identified and reviewed.  

 
Testing is conducted during OQ to determine that instrument/PC communication, 
access security, and alarms (when applicable) function as expected. Testing is 
conducted to ensure that operating parameters are monitored and controlled, including 
flow rates, and column and vial compartment temperatures. When applicable, the UV, 
conductivity, and pH monitoring systems are tested for proper operation. Noise and 
temperature stability, injection precision, and gradient composition are verified. Testing 
is also conducted to verify proper operation of the auto sampler, if one is present.  

 
8.0 PROCESS VALIDATION  

 
8.1 Semi-Automatic Filling Operations 

 
During process validation, semi-automatic filling operations are simulated with 
microbiological growth medium (media fills). The media fills expose the growth medium 
to the same conditions seen by the product (i.e., delivery system, container closure 
systems, critical environments, and process manipulations) to evaluate likelihood of 
contamination during actual operations7. Media fills are specific to the container/closure 
system (vial closure size and vial volume range), range of fill volumes, filling process, 
filling equipment, and location.  Operators are trained and qualified following applicable 
SOP’s. The qualified operator pool is considered interchangeable, however as aseptic 
manipulations are involved the operator must participate in a successful validation 
media fill of any vial size or format as part of initial qualification and then remain 
qualified by participation in a successful media fill validation run within 12 months of a 
process fill. Participation should be consistent with the nature of each operator’s or 
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participants duties during routine production. One technician performs critical primary 
aseptic tasks and interventions. Other technicians perform other filling operation tasks 
and assist the critical technician to ensure hands only touch critical surfaces. Roles are 
further defined by the validation protocol and applicable SOP’s. Different roles have 
varying degrees of impact to the process validation.   
 
The PV protocol incorporates "worst case" challenges to the normal or intended 
operating state of the process, for example, increasing the typical number of personnel 
in an area, or extending the duration of a filling procedure. During PV, the number of 
personnel in the filling area and their activities (i.e., one person loading vials into the 
machine and performing aseptic steps, and two to three staff performing other support 
activities) are representative of a production run. The process simulation includes 
normal and non-routine interventions as follows: 

 Crimp bowl addition 
 Stopper bowl addition 
 Vial jam in feed mechanism actual/simulation 
 Fallen vial actual/simulation 
 Stopper stuck in bowl actual/simulation 
 Crimp stuck in bowl actual/simulation 
 Adjusting position of non-viable particle counter nozzle 
 Adjusting position of filling cannula/needle 
 Replace the tubing set 
 Crimp head adjustment actual/simulation 
 Outfeed rail width adjustment actual/simulation 
 Clean machine after actual or simulated broken vial 
 Clean/lubricate the crimp head jaws 

Interventions demonstrate that these events may be performed during actual 
processing without significant risk for product contamination. Simulation in the context 
of an intervention means that the steps and tools used to correct the problem are used 
just as they would be in an actual event.  The process medium is tested for growth 
promotion before and after use in the media fills.  Environmental monitoring within the 
filling machine cabinet is conducted continuously from aseptic setup through completion 
of filling (non-viable and viable), at the beginning, middle, and end of filling for areas 
outside the filling machine but within the ISO 5 environment. Pre and Post EM is also 
collected per the governing SOP. 
 
Fill accuracy is verified periodically during production. One hundred percent (100%) of 
the filled vials are visually inspected for turbidity, particulates, improper seals, and 
damage to the stopper, seal, and glass. The inspection is first performed by 
manufacturing and then a second 100% inspection is performed by Quality 
Control/Process Analytics.  The percentage of rejected vials must meet predetermined 
acceptance criteria. The number of vials missed by manufacturing must also meet 
acceptance criteria as QC/PA only inspects 10% of the vials during production runs.  
Rejected vials with defects that do not compromise the integrity of the seal are sent for 
incubation for sterility assessment. Only weight check vials and vials that lack integrity 
may be excluded from incubation. For batch sizes of less than 5000 vials, one or more 
contaminated vials, cause the validation to fail. For a batch size of 5000-10,000 vials, 
one contaminated vial results in an investigation followed by a repeat of the media fill, 
and 2 or more contaminated vials results in a failure of the media fill.  
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8.1.1 Initial Validation 

 
Initial process validation consists of at least five consecutive successful media 
fills of at least 5,000 acceptable inspected vials each run. A bracketing approach 
for fill volume and vial size is used as all vials use the same closure specifically 
the stopper and crimp. In addition, all the vial handling equipment is 
fundamentally the same including infeed belt system, filling apparatus/pump, 
stopper applicator, crimp applicator, and crimper. Only the scroll wheel (if 
present) and the star wheel are changed. The height adjusts as well to account 
for the variance in vial height. As the fundamental differences between vials are 
minimal the matrix shown in the graphic covers all vial formats, all tubing sizes, 
and the full range of fill volumes.  
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8.1.2.1 Process Revalidation 

 
Under normal operation, should no changes be made to the 
container/closure system, fill volumes, filling process, and location, then the 
aseptic media fill process is considered to maintain its “validated” status if at 
least one successful process validation run was performed within the last six 
months rotating through each vial size format utilizing a fill volume indicative 
of the format i.e. large for 10 mL vial (8.0 mL), small for 3 mL vial (0.25 mL), 
and intermediate for the 5 mL vial (3.0 mL). Each fill size should use 
different proportional tubing diameter. If any of these aspects change, 
revalidation is necessary and requirements are evaluated based on the 
scope of the change. Typically change to a single variable requires only a 
single run and the revalidation run incorporating this documented change 
can fulfill the revalidation requirement.  

 
8.1.2.2 Container/Closure System Revalidation 
 

For an individual container/closure system (vial, stopper, and seal) to be 
considered “validated”, at least one successful process validation run must 
be made within 6 months of a process fill. This approach allows three vial 
sizes, utilizing the same stopper and seal, to remain validated by cycling 
through the three vial sizes in series. Typical progression will result in each 
vial size/fill combination being performed roughly every 18 months. If the 
time since the last validation media fill exceeds 12 months, functional 
verification of critical machine functions shall be performed before execution 
of the revalidation to ensure risk of validation failure is not increased due to 
mechanical issues. 

 
8.2 Manual Filling Operations 

 
During process validation, manual filling operations are simulated with microbiological 
growth medium (media fills). These hand fills are conducted with at least as many vials 
as are expected in the maximum batch size. The hand fills will expose the growth 
medium to the same conditions seen by the product (i.e., delivery system, container 
closure systems, critical environments, and process manipulations) to evaluate 
likelihood of contamination during actual operations7. Manual filling operations of filling 
and stoppering are highly-critical; therefore, unlike semi-automatic filling processes the 
validation of those operations are directly linked to the operators performing those 
tasks.  Hand fills are specific to a container/closure system, filling process, range of fill 
volumes, set of locations, and set of filling and stoppering operators. 

 
Validation of crimping operation occurs as part of the manual filling process. However, 
crimping operators are not validated and are instead qualified via training. If crimping 
operations are conducted to qualify a new operator in that role, they may be conducted 
with empty vials or WFI fills, as an alternative to microbiological growth medium. 
Crimped vials are visually inspected for improper seals, and damage to the stopper, 
seal, and glass.  The percentage of rejected vials must meet predetermined acceptance 
criteria.   
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The PV protocol incorporates "worst case" challenges to the normal or intended 
operating state of the process, for example, pausing operations, or extending the 
duration of a filling procedure.  During PV, the number of personnel in the filling area 
and their activities (i.e., filling, capping, crimping, assisting, and performing 
environmental monitoring) are representative of a production run. The process medium 
is tested for growth promotion before and after use in the media fills. Environmental 
monitoring within the Biological Safety Cabinet (BSC) and adjacent room is conducted 
continuously and at critical points during the validation. 

 
Filling accuracy is verified for the range of fill volumes expected during production. One 
hundred percent (100%) of filled vials are visually inspected for particulates, improper 
seals, and damage to the stopper, seal, and glass. The percentage of rejected vials 
must meet predetermined acceptance criteria. Vials that have only cosmetic defects 
(that do not compromise the integrity of the seal) are returned to the batch of filled vials 
and sent for incubation for sterility assessment. Only fill check vials and vials that lack 
integrity may be removed prior to incubation. One or more contaminated vials results in 
a failure of the media fill.  

 
In addition to sterility, filled vials are tested for particulate matter and bacterial 
endotoxins according to the most recent USP, and are subjected to a container/ closure 
integrity test.  

 
Subsequent to aseptic media fill validation for manual filling operations, the maximum 
number of vials filled during product runs may not exceed the number of vials filled or 
stoppered per operator during the media fill validation.  

 
8.2.1 Initial Validation 

 
Initial process validation consists of three consecutive successful media fills of the 
largest batch size expected. A bracketing approach for fill volume may be taken for a 
given container/closure system. For example, if the smallest and largest fill volumes 
are included in the validation for a given container/closure system, fill volumes in 
between those are also considered validated. Thus, since three runs are typically 
required for validation, two may be done using the largest fill volume (representing 
the worst case for sterility if the product exposure duration is longest) and one may 
be done using the smallest fill volume (representing the worst case for filling 
accuracy). In this way, one set of media fill runs allows a range of fill volumes to be 
validated for a given container/closure system.  
 
Operators maintain validation for a period of 1 year and therefore must participate in 
each activity within that interval to maintain validated status. Operator validation is 
limited to the tasks they maintain validation in and the number of vials they filled or 
stoppered. New operators must initially participate in 3 runs of any size/format and in 
any manual fill suite location. After initial validation, participation in a single validation 
run within 12 months of a process run is required. 

 
8.2.2 Revalidation 

 
Under normal operation, should no changes be made to the container/closure 
system, range of fill volumes, filling process, or location, the aseptic media fill 
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process is considered to be “validated” if at least one successful validation run is 
performed within six months of the process fill for the given vial size/fill volume 
combination. If process aspects change, revalidation is necessary and requirements 
are evaluated based on the scope of the change.  
 
Under these same conditions, an operator remains validated if he or she participates 
in at least one successful validation run per year. Additionally, a location for 
performing the fill remains validated if one successful validation run occurs in that 
area within the last year.  
 
For an individual vial size or type fill to be considered “validated”, at least one 
successful qualifying validation run must be made within a year of the process run . 
As the 2 and 3 mL vials are dimensionally similar and the 5 and 10 mL vials are 
dimensionally similar a format within each group with any fill volume needs to be 
performed for that category to be “validated”. The 2/3 mL and the 5/10 mL groups all 
share the same 13 mm closure system. Validation status may be allowed to lapse 
based on production requirements. Novel container or vial sizes will be evaluated on 
a case by case basis as volume and closure type must be evaluated for risk and will 
require from 1 to 3 runs for validation. Careful consideration to upcoming projects 
and their fill requirements should be given to ensure needed formats, areas, and 
operators needed for a given fill are validated when required. 

 
8.3 Sterile Transfer Operations and Aseptic Manipulations 

 
Sterile transfer validation is used to verify that a process fluid remains sterile during 
transport from one location to another.  This usually applies in the case of media transfer 
and inoculation of large-scale fermentors and bioreactors.  Process fluid transfer is 
facilitated by making aseptic connections to the process reservoir, making aseptic 
connections to the receiving reservoir (often a fermentor or bioreactor) and transporting 
the fluid between the two (usually by pumping).  
 
Aseptic manipulation validation is used to verify that operations done to products after 
final filtration or to products that cannot be sterile filtered can be performed maintaining 
sterility of the process fluid. This usually applies to final filtration, formulation steps after 
final filtration or to cell therapy products as they cannot be sterile filtered. In a validation 
all the steps are performed in a way that replicates the process, or the worst-case 
approach for a grouping of related processes, performing all aseptic manipulations using 
growth medium.  
 
The process is simulated three consecutive times using microbiological growth medium. 
Media and reagent preparation are documented. Acceptance criteria include medium 
sterility and growth promotion. This process operation may be integrated into other 
equipment validations. Typical term for requalification is annually for processes involving 
final product. Routine requalification only requires a single run. 

 
8.4 Airflow Visualization Studies 

 
Airflow visualization or smoke studies are a tool to complement aseptic operations. 
Studies are generally for critical operations such as filling performed within ISO 5 
environments of rooms or within BSCs. The process can be valuable in detecting 
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undesirable airflow including swirling, eddies, or other turbulent forms of airflow. All open 
containers and critical surfaces should follow the principle of “first air” meaning that air 
that contacts critical areas should originate from the HEPA filters without first contacting 
any other surfaces.  
 
Testing evaluates airflow during static and dynamic processing conditions. The smoke 
source should not be heavier than air and should not be directed forcefully from the 
source as this could obscure subtle issues with the airflow. Studies should be captured 
with a camera from angle(s) that definitively depicts critical airflow. 
 
Complete studies are performed initially incorporating both the equipment and the 
process. This includes static and dynamic testing in the critical and immediately adjacent 
areas. The studies should evaluate the actual equipment and process steps and 
operator techniques to be used. Changes to a process, equipment, or room require 
supplemental studies to evaluate the effects of the changes. These supplemental 
studies are only required for the areas/steps impacted.  
 
Airflow studies may also be valuable as part of a contamination investigation. Trending 
of low return airflow volumes is also a good practice. A room could maintain the same 
ACH, but changes in the magnitude of area return volumes could alter the direction of 
the airflow thereby altering the risk associated with process steps. If shifts are detected, 
airflow values should either be returned to levels consistent with the time of testing or 
airflow visualization studies repeated to the extent necessary to determine that principles 
of first air are adequately maintained. 

 
8.5 Gowning Validation/Qualification 

 
Gowning qualification is used to document the effectiveness of the sterile gowning 
procedure for individuals entering an Aseptic Processing Area (APA). Individuals whose 
jobs require them to enter an APA during CGMP production operations or for the 
purpose of performing validation and/or maintenance work while the area is in service 
must be qualified according to the gowning qualification SOP, and requalified yearly.  

 
Environmental monitoring is conducted at the beginning of the qualification before 
gowning occurs, and at the end of the qualification, to verify that the environment 
maintains acceptable air cleanliness levels for the duration of the study. The purpose of 
this is to ensure that the environment has not compromised the study, and to aid in 
interpretation of results. 

 
During gowning qualification, the test subject applies gowning according to the approved 
gowning procedure for the area. A Quality Control technician tests the gowning efficacy 
by sampling the gown and glove for viable organisms. Initial gowning qualification is 
performed 3 times, subsequent requalification requires only a single performance. 

 
9.0 ROLES AND RESPONSIBILITIES OF VALIDATION PARTICIPANTS 

 
The participants in the execution of this Validation Master Plan have as their common 
objective the accurate execution of the qualification/validation of the BDP Manufacturing 
Site. To accomplish this objective, the anticipated roles and responsibilities of the 
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10.0 SUPPORTING PROGRAMS 
 
This section provides descriptions of the supporting programs to ensure continued operation 
of the BDP Manufacturing Site in a validated state, in compliance with current Good 
Manufacturing Practice (CGMP). 

 
10.1 Documentation Programs 

 
Documentation programs have been developed to ensure that quality standards are 
met, operations are consistently performed, and data and records are credible, well 
organized, retrievable, and securely stored. The types of documents in the 
documentation programs include but are not limited to:  validation records; standard 
operating procedures; test protocols and results; equipment files (see Section 10.4); 
and master and batch production records.  
 
The documentation programs themselves are described in SOPs. Written and 
approved procedures are established for writing, reviewing, approving, distributing and 
revising documents encompassed by the documentation programs. The 
documentation programs are administered by BQA. 

 
10.2 Instrument Calibration Program 

 
Regular calibration of quantitative instruments is necessary to generate scientifically-
sound data and to comply with CGMPs. Components or instruments that require 
calibration are identified and the frequency of calibration determined. Written and 
approved procedures have been developed for performing and documenting 
instrument calibration (including use of qualified contractors), and for evaluating the 
cause and impact of out-of-tolerance conditions and failed calibrations.  
 
Calibration activities are scheduled to ensure they are appropriate and timely and are 
performed using NIST-traceable or other approved standards. Calibration records are 
reviewed by BQE. Physical forms are filed by BQA documentation. BQE and BDP 
Engineering jointly administer this program.  

 
10.3 Preventive Maintenance Program 

 
As required by the CGMP regulations, a preventive maintenance program is in place 
that addresses the frequency and scope of maintenance for process and analytical 
equipment and process-critical utility systems. Preventive maintenance activities are 
scheduled to ensure they are timely and are performed in accordance with engineering 
recommendations, production requirements and recognized trade practices. Written 
and approved procedures have been developed for scheduling, performing and 
documenting preventive maintenance, and for evaluating the work’s impact on current 
validation status if appropriate. A system has been developed to maintain preventive 
maintenance plans. 

 
The Preventive Maintenance Program is typically administered by Facilities, 
Maintenance, and Engineering (FME) for utility-oriented equipment while analytical 
equipment is handled by the BDP and relies on vendor service.  
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10.4 Master Equipment Files  
 

Centralized Master Equipment Files (MEF) are established for utility systems, 
subsystems and process and analytical equipment. A unique identification number is 
assigned to each individual piece of utility equipment or process equipment and are 
used as the basis for the MEF. 
 
These files constitute the equipment history for both critical and non-critical 
equipment in BDP areas, and the contents of the MEF are described in written, 
approved procedures. Maintenance work, both scheduled and unscheduled, is 
documented in these centralized files, which also include repair/service records, 
purchasing records, equipment manuals, engineering specifications, spare parts 
lists, calibration records, validation records, cleaning records, retired equipment logs, 
and other information, as appropriate.  Active MEF’s are on-site and are 
administered by BQA. Access to the files is limited to authorized individuals. Most 
FME performed maintenance work is maintained in an FME software platform. 
 

10.5 Engineering Event Management 
 

An Engineering Event is established to document failures and changes to utility 
systems and process and analytical equipment. Engineering event management will 
start upon the execution of initial validation of the ATRF facility. Deviation 
management procedures will be used to track and close any deviations that occur 
during validation activities. 
 
This Engineering Event Management SOP describes the procedure for managing 
"engineering events" that have the potential to remove GMP systems, equipment, 
buildings and areas from an "In-Service" status. Events include, but are not limited 
to, changes, failures, and calibration Out-of-Tolerance (OOT) events. This and 
related SOPs also describes the procedure for returning equipment, systems, 
buildings and areas to an in-service status after the engineering event has been 
resolved (return-to-service (RTS)).  
 
Engineering Events are evaluated by BQA for their potential impact on product and 
are filed as instructed in the SOP.  
 

10.6 Environmental, Water, and Utility Monitoring Program  

Environmental monitoring occurs within CGMP manufacturing and other areas of 
BDP as defined in EM SOP. The environmental parameters monitored include non-
viable particulates, airborne and surface viable organisms, temperature, and relative 
humidity. BSCs and Portable Clean Rooms if used are treated as other rooms for 
this purpose.  

In addition, the process-critical utility systems are routinely monitored for quality.  
These include Clean Steam, Pure Steam, Water for Injection, DPRO Water, Purified 
Water Generation Systems, Compressed Air, and Compressed Gas Distribution 
Systems.  
 
Written and approved procedures describe the responsibilities for environmental 
monitoring, the sampling points, sampling frequency, sampling methods and 
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instruments, methods of evaluation, acceptable limits, recordkeeping, and responses 
to excursions or out-of-specification results.  
 
Data gathered from environmental monitoring programs are used to evaluate the 
effectiveness of controls, such as preventive maintenance and housekeeping/ 
sanitation, and to monitor activities that may affect product/process integrity and 
personnel protection. Alert and action levels are established for critical parameters of 
routine points using regulatory guidelines and design specifications where 
appropriate. These levels are evaluated annually and recalculated as necessary.  
 

10.7 Changeover and Decontamination Procedures 
 

Since the BDP Manufacturing Site is designed to manufacture numerous drug 
substances on a campaign basis, changeover from one product/process to the next 
is controlled and documented. Changeover activities include removal and 
reconciliation of product from the previous campaign; documented 
disinfection/cleaning of the production areas, and equipment; monitoring and 
reporting of environmental quality; and final changeover review and area clearance 
by BQA.  
 
The Virus Production Facility (VPF) is designed for paraformaldehyde, vaporized 
hydrogen peroxide (VHP), and chemical decontamination following the manufacture 
of products from BL-2 and BL-3 level agents. The decontamination is part of the 
changeover procedure and is conducted according to written and approved 
procedures. Paraformaldehyde decontamination is only applicable to BSCs as 
required for select maintenance. VHP or chemical decontamination may be used 
interchangeably for suite decontamination for BL-2 and VHP required after initial 
chemical decontamination for BL-3 organisms. Final release of the decontaminated 
suite requires BQA approval. 
 

10.8 Training Program 
 

A Training Program is established to ensure new and current BDP employees 
receive applicable training in CGMP, job skills, and procedures (SOPs) associated 
with manufacturing and facility practices. The training objectives are met by various 
training methods, such as academic courses, seminars, tutorials, on-the-job training, 
etc. Training is documented. The Training Program is administered by BQA. Some 
specific safety, biosafety, and occupational health training not associated with CGMP 
operation is provided and administered by Leidos Biomedical Environmental Health 
and Safety personnel. 
 

10.9 Pest Control 
 
To further minimize the potential for product contamination, BDP  employs a pest 
control system characterized in a written procedure. The system may utilize 
contractors or FME staff.  The exterior of the ATRF is managed by the landlord. 
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Appendix 13.2 
Functional Area Descriptions and Major Equipment 

 
A listing is available in the facility Drug Master File (DMF). Refer to the most recent DMF maintained 
by BQAD for these documents. Referring to the DMF avoids the risk of inconsistencies between the 
two documents and the DMF is reviewed on an annual basis. 
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Appendix 13.3  
Validation Approach Matrix 

 

Table shows typical approach to consider when purchasing and maintaining equipment. 
The approach used initially for the ATRF for each new piece of equipment is in VMP-003 REV 00 

Equipment or Process 
Category 

Direct/Indirect/ 
No impact SAT IQ OQ PQ PV 

Requal/ 
Cert 

Interval 
Years 

Notes 

Utility System Direct/Indirect X* X X X  ** 1 
Utility System No impact X*      1 
Autoclave (Decon) Indirect  X X X  1 or 2 1 
Autoclave (Sterilizing) Direct X* X X X  1 1 
Backup Power System Indirect X* X X     
Biological Safety Cabinet Direct  X X X2  1, HVAC  
Centrifuge (Specialty) Varies   X X    4 
Cold Room Direct/Indirect  X X X  3 or NA 5 
Compressed Gas System Direct  X X X  1  
Chromatography System Direct  X X     
CIP Skid Direct X X X X    
Culture System, SIP 
Fermentor/Bioreactor Direct X* X X X  2  

Culture System, Single Use Direct  X X X  EE  
Decontamination System Indirect X* X X X  2  
Depyrogenation Oven Direct X X X X X 1  
Freezer Direct  X X X3  3 or NA  
Homogenizer Direct X* X X     
Incubator Direct  X X   5 or NA  
Parts/Glassware Washer Direct X* X X X  1  
POU Water System Indirect  X X X  1  
Refrigerator Direct  X X X3  3 or NA  
SCADA Direct X* X X X   1 
Vial Crimper Manual Direct  X   X 0.5  
Vial Crimper Automatic Direct  X X X X 0.5  
Vial Filler Manual Direct  X   X 0.5  
Vial Filler Automatic Direct X* X X X X 0.5 1 
Vial Labeler Direct X* X X X    
Vial Washer Direct X* X X X X 1 1 
Only systems or equipment with direct or indirect impact potential used for GMP are validated. 
Direct indicators include:  direct product contact, sterilization/depyrogenation functionality, 
producing data used to accept/reject product, process control, and critical storage. 
* Depends on vendor and complexity of system 
** Varies from annual, to on demand with EE, to not required. Refer to body of VMP. 
1, May include DQ, FAT, or Commissioning 
2, Typically handled as part of HVAC/Room qualification 
3, Need for PQ depends on use, required when units hold final product 
4, Standard floor or bench units require calibration but not validation 
5, Units that do not stored final product or otherwise deemed critical do not require PQ 
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Appendix 13.5 
Risk Assessment for Utilities 
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Appendix 13.6 
Risk Assessment for Equipment 










