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Specifications & Manufacturing Change Control:  
A Prototypic System for Electronic Document Tracking & Management

w Change Control - Life Cycle Flowchart
n A brief overview of change control systems and how 

proposed changes evolve to superseded changes
w Database Organization

n A brief summary of record systems by department & 
function

w Individual Lot & BLA Documentation Mapping –
Electronic Links

n An overview of low-tech solutions for consolidation and 
linking of record systems

w Change Control Systems:  Electronic Cues & Reminders
n A holistic approach to the marriage of document control 

with electronic checks and balances
w Summary and Points to Consider

n Summary of critical documentation areas and lessons 
learned

This session might be more aptly named “Fools Rush In Where Angels Fear Tread” - but it’s an 
earnest effort to provide a practical application of electronic document management for 
specification and manufacturing change control.

•CMC changes for biologics manufacturing are very complex primarily due to:

•Limited SUPAC guidance, so one must make a very careful evaluation of each potential 
change and anticipate its regulatory reporting requirement.  

•Where differences do occur, there may be additional studies required to show the 
comparability of product made prior to – and after – the proposed changes.  Even when 
changes are accurately predicted and comparability is shown, there may be regulatory 
authorities revisiting the issue months later.

•Biotech firms are generally smaller than typical pharmaceutical firms and there isn’t a lot 
of manpower devoted to these areas – especially with fast track projects.  A high rate of 
employee turnover – combined with poor documentation practices – spells disaster when you 
are trying to pull together development reports or justification for validation protocols.  

So, if you want to avoid calling the Psychic Hotline or séances conjuring the dead with Ouija boards 
to find out where the data are, you might do well to heed some pitfalls of others.  Needless to say, it 
can become pretty pitiful – pretty quickly.

The advantages of an electronic tracking system – if implemented early on – can be extremely useful 
for a number of tracking issues but its greatest impact may be on change control.  It’s transparent 
and if kept up to date, can be used by virtually everyone in the company with access.  Thus, 
departmental feuding and personality differences are kept to a m inimum.  On the other side, 
accountability is higher since change control failures can be more readily ascertained and corrected.  
That is, if some departments fall down keeping their databases current, those features of the 
change control program will be readily seen and corrected.
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Change Control – A View from Space

w Change Control Life Cycle –
Flowchart (see overhead on next page)

w Types of changes may be 
n CBE (Changes Being Effected)-30
n PAS (Prior Approval Supplement)
n AR (Annual Report)

w Change control status may be 
n proposed, 
n FDA-approved, 
n implemented, or 
n superseded

w Change control committee 
composition from all company 
departments is meant to ensure 
total input and control of revised 
documents & procedures.  
Regulatory/QA input are key 
players.

The issue of change control is so massive and complex that the first study should be from afar – a 
virtual satellite in space shot of the terrain. Change control across various departments can quickly 
become a bewildering morass of proposed, actual, and implemented changes – with few connections to 
actual lots and practices.  Thus, the most compelling part is to always be able to draw a line in the 
CMC “sand” as to where those changes actually started.  To get the clearest picture for an approach, 
need to evaluate company as a whole and figure out key people and departments that will be gate 
keepers of change, as well as chronicle it.  Then, need to weave those data into a system that is 
readily transparent to the rest of the company. You should have a company where everybody knows 
the systems – not where the systems are only known by a few people.  What happens when they leave?

Change control is codified, but poorly defined as what means cGMP – thus, lots of violations found.  
For example, 21 CFR 211.100 (Subpart F) notes that “… written procedures including any changes …
shall be drafted.” 21 CFR 610.9(B) notes “… manufacturer presents evidence as a supplement that the 
modification will provide assurance of the safety, purity, potency, and efficacy is equal to the 
methods of process already established parameters.” Deviations from written procedures may also 
reflect poor change control, such as outdated SOPs, superseded SOPs, dual SOPs for the same 
procedure, etc.
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Database Organization

w Departmental database sharing is poor – leading to infighting 
across divisions.

w RA submission databases have limited links to clinical and CMC 
data

w CMC and production records often completely separate from 
all other records.  Thus, sharing is not easy for non-CMC 
managers.

w Without high levels of integration, the individual groups end 
up creating their own sub-set databases within their 
department – which only adds to poor sharing.

Change control is often associated with specifications and CMC issues, but clinical examples include:

•Updates to protocols, informed consents, and investigator brochu res without filing changes to FDA 
or IRBs; consequences include studies conducted outside of the reviewed and approved protocols –
possible complications and potential for excluded sites, patients, data, investigators, etc.

•Updates to eligibility criteria without similar changes to database modules; consequences include 
ISS and ISE with patients who should have been excluded from the analyses.

•Poor links of preclinical testing of bulk or finished product – with varying impurity profiles –
compared to the clinical trial material.  Consequence is little or no preclinical or clinical qualification 
of certain impurities that are revealed in NDA/ BLA stability lots.

•Poor accountability of clinical trial material used for each protocol and study site; consequences 
include poor traceability of product used in clinical trials which could support impurity profiles and 
wider stability specifications.

•Poor stability of clinical trial material does not result in recall of investigational product; 
consequences include exclusion of patients receiving drug out of specification.
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Individual Lot Mapping

w Capturing development data for each lot:
n mapped by a documentation flowchart for time, materials, 

personnel, and equipment (see overhead on next page).  
n specific production components may be easily accessed by 

hyperlinks to (1) other databases or (2) scanned 
documents of individual components.

w Cradle-to-grave accountability:
n advantage of being low tech
n chief disadvantage is it’s cumbersome to search and sort 

for critical differences among the lots – unless those are 
captured separately.

Example of Lot # QRZ-47563-0919-J Document Mapping above allows hyperlinks to:
•Raw Material Specifications and COAs Used in Production
•Raw Material Test Methods and Validation Study Reports
•Manufacturing Process Development Reports
•Master Batch Records
•Completed Batch Records
•Bulk Specifications and COAs for Release
•Finished Product Specifications and COAs for Release
•Stability Protocols and Stability Data/ Reports
•Bulk and Finished Analytical Methods & Validation Reports
•OOS Investigations
•Investigational Product Accountability 

Hyperlinks may be lists containing summary data (created as Word files and converted to PDF 
format) or to original documents scanned as PDF files with actual reports and data – or to both.  May 
also use Word-based documents (now PDF files) with hyperlinks to Access or Ora cle databases.  May 
install several streams or levels of hyperlinks in documents to allow easier navigation across numerous 
databases or large volumes of data (e.g., validation, utilities maintenance, etc.).



11



12

Document Mapping via Access Databases

w Use of commercial off-the-shelf (COTS) database software
n offers best blend of customizing needs in house with 

powerful search and sort capabilities.
w Database hyperlinks:

n allow cross-referencing to other departmental databases 
such that data can be maintained and accessed in real time.

w Some database links may also be readily connected to source 
documents for production, such as labelling or batch records.
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Change Control Systems:
Electronic Cues & Reminders

w Change control committee: has read/write access to change 
control database

w Change control database: linked to critical specification and 
manufacturing processes for immediate evaluation of every lot 
made

w Documentation history: readily available for every lot made 
and easy to generate for key component specs, testing reports, 
bulk and finished product specs, and stability.

w Revised documents with approved change controls: signed off 
by committee.

w Change control reporting mechanism: woven into revision 
history for all specifications, process documents, and other 
critical manufacturing areas.

w Change control database: automatic searches, cues, or 
reminders about version control when adding documents with 
similar root directory names.

Change control forms typically capture the following information:
•Date form was filled out
•Issued by/date
•Change request number
•Initiator information:  name, title, signature with date
•Outline of proposed change
•Description of areas affected by change:  utilities, equipment, validation, other documents, etc.
•Comments regarding additional training or changed SOPs
•Affected items, materials, systems, and products (very specific details needed)
•Details of technical justification (may refer to supporting data in another report)
•Listing of related documents affected by change and implementation date (if known)
•Affected finished products
•Departmental manager approval
•Plant operations approval
•Regulatory affairs approval
•QA review/ signature and date
•Limitations, comments, amendments
•Client decisions:  name, title, signature, date, and comments
•Site quality director signature and date
•Implementation date
•Follow ups completed (signature and date)
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Summary and Points to Consider

w Team Biologics is a system-wide evaluation of procedures and 
documentation

w Electronic tracking system allows easier document 
management of specifications and manufacturing change 
controls over time.

w Ease of tracking helps identify problem areas (e.g., gap 
analysis) and avoid AIP (Application Integrity Policy) issues.

w Ultimate product is a transparent document management 
system – on a company intranet – that allows rapid, real-time 
assessment of specification and manufacturing change 
controls, regulatory filing status, and implementation.

w Software + personnel (2-3 full-time) = approx. $100 K/year 
versus cost of a small product recall = approx. $1 – 5 million.  
Cost difference ranges from to 10 to 50-fold more.

The advantages of an electronic document management system – if implemented early on in a 
product’s life cycle – can be extremely useful for a number of tracking issues but its greatest impact 
may be on change control.  It’s transparent and if kept up to date, can be used by virtually everyone 
in the company with access.  Thus, departmental feuding and personality differences are kept to a 
minimum.  On the other side, accountability is higher since change control failures can be more 
readily ascertained and corrected.  That is, if some departments are remiss in keeping their 
databases current, those features of the change control program will be readily seen and corrected.
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Summary and Points to Consider (continued)

w Examples of system failures include:
n Manufacturing biobatch lots or NDA/ BLA stability lots before 

analytical method validation is complete.
n Manufacturing ANDA demonstration lots and testing for release 

prior to completion of technology transfer for analytical methods.
n Performing OOS investigations on IND lots because the 

investigational product was mistakenly tested per the specifications 
for marketed product, not the wider IND product specifications.

n Release and sale of marketed product made by unapproved changes.
n Implementation of new procedures without adequate training in 

place.
n Release and sale of marketed product with incorrect labelling.
n Scale of manufacture changes without appropriate process validation 

(e.g., expanded powder filling operations).


