


Context: VII Symposium

• Day 1
• Real world evidence
• Regulatory impact assessment
• Sub-standard and falsified drugs
• Clinically relevant (dissolution) specifications
• ICH Q12 – continual improvement
• Post approval changes

• Day 2
• Antimicrobial resistance
• Health literacy 
• Real world evidence in 21st Century
• Security of supply chain
• GMP in the context of flexibility of segregation…
• Continuous manufacturing 
• Polices and structure of action to supply ….



Time to effective implementation of 
ICH Guidelines: Q8, 9, 10, 11, (12)? 

• Pharmaceutical 
Development 
(11/2009)

• Quality Risk 
Management (6/2006)

• Pharmaceutical Quality 
System (3/2009)

• Development and 
Manufacturing of Drug 
Substances  (11/2012)

• Draft: Product Life 
Cycle Management 
(11/2017)



Despite being “enabling regulatory advice” 
the value of ICH Guidelines for assuring 
quality of medicines remains unrealized

• Are based on an 
assumption of adequate 
“education, training and 
experience”, for example as 
in the US CGMP regulations 
at 21 CFR 211.25

• Verification of this 
assumption is the 
responsibility of each 
corporation and regulatory 
agency. 

• There are no consensus 
standards for adequate 
degree of pharmaceutical 
“education, training and 
experience” for industry 
and regulatory agencies 

• We function with this 
unverified assumption



Much of the industrial sector 
has been socialized to “check the box” 

Some make-up 
hidden “check lists” 
to get the job done!



BAD-I a recurring 
hurricane in our mind
• Widespread breaches in assurance of data integrity 

• Pharmaceuticals
• Automobiles 
• Healthcare
• All over 

• Companies Everywhere Copied Japanese 
Manufacturing. Now the Model Is Cracking (Wall 
Street Journal Feb. 4, 2018)
• Concepts celebrated in business publications 

world-wide have been tarnished by a string of 
scandals. 

• Corporate wrongdoing occurs the world over, 
but Japan’s scandals cut to the core of what has 
kept Japanese brands popular, as well as the 
country’s perception of itself.



Economic growth trumps 
economic development 

A global supply chain 

Assurance is a cause and the effect is real world therapeutic outcomes! 



Assurance patients need 
is increasing exponentially 

• Mind as real as matter -
Nature Reviews 
Neuroscience (2005)

• Getting the pain you expect: 
Mechanisms of placebo, 
nocebo and reappraisal 
effects in humans. Nature 
medicine, 16: 1277 (2010).

• The pharmacodynamics of 
placebo: Expectation effects 
of price as a proxy for 
efficacy. Editorial. American 
Academy of Neurology. 
February 2015.

• Interactions between brain 
and spinal cord mediate 
value effects in nocebo 
hyperalgesia. Science, 
358(6359): 105-108 (2017)



Real world assurance and adherence! 
Outcome based reimbursement, pay for performance and value based pricing. 

1. If color or shape of generic pills changes, patients may stop 
taking them. Washington Post. 14 July 2014. 

2. Why is the Placebo Effect Exploding in the U.S. But Nowhere 
Else? Forbes. 7 October 2015. 

3. Side Effects Skyrocket in France With Levothyroxine 
Reformulation. Medscape. 11 October 2017. 







At a precipice, again?
What is the likelihood that “India Upstarts” will be  better at preventing BAD-I? 



Confronting Illusions of Quality 
The Gold Sheets, 28 March 2014



Observations of BAD-I a major setback 
to its aspiration: “Pharmacy to the World”

• Since emerging from under 
the British imperial rule 
India’s progress has been 
remarkable

• Exponential growth of its 
pharma sector demand 
urgent attention to 
development of its  
professionals, leaders and 
systems.

• About forty percent of 
products on the US market 
are imported from India

• To deliver assurance of 
quality one must be self-
assured!



Illusions of "current” and “good” 
prevail in our practices.

• BAD-I or breaches in 
assurance of data integrity

• Testing to document 
quality with  market 
standards or “compendial 
test” but when a test fails –
reject a batch? 

• Product is “FDA Approved”, 
process is “validated” 

• Investigations are slow and 
pointless, outcome is “root 
cause unknown” 

• Easy to  say “analyst made a 
mistake”;  invalidated OOS 
and retrain  analysts 

• A never ending life cycle! 



BAD-I is a global 
challenge
• All sectors, automobile, pharma, 

healthcare, …..

• Culture of Pharmaceutical Quality 
efforts in India, > 9000 
participants, connected on social 
media (WhatsApp, Facebook, 
LinkedIn) with public and private 
feedback on issues and challenges

• Surveys, interviews and comments 
on social media  indicate that  
issues are deep and “GMP 
remediations done by  consultants” 
not sustainable  

• Beyond education and training, 
attention to professional 
development is urgently needed

• We need enabling “regulations” 
not “regulations” that force 
people to ignore the rules to get 
the job done.



What we need…. New 
ways of thinking  
1. Enabling regulatory considerations  – the 

ICH Q8 – 12 are such considerations   

2. Effective implementation of enabling 
regulatory considerations. How? 

• The challenge is what we know and what we 
can implement are two different things

• Education, training and experience linked to 
measures of professional development, as it 
relates to PQS, should bridge what we know 
and what we implement. What are such 
measures? 

• Some corporations are already focused on 
making their PQS effective (e.g., Amgen) but 
most are not. In a global supply chain (with ~ 
90% of Rx being generics) this can poses a 
major challenge  to deliver assurance 
patients need. Why?

ICH 

Q8-12



New ways of thinking 
in the domains of systems  

• Why
• To deliver assurance 

patients need.

• How
• Effective 

implementation of 
enabling regulatory 
considerations (e.g., 
ICH Q8 -12)

• What
• Bridge the gap 

between what we 
know and what we 
implement; 
professional 
development, as it 
relates to PQS 
complexities and 
complications



Roadmap to suitability & capability 

People, measurement system, manufacturing process: Life-cycle. 



Without the burden of BAD-I: It took Amgen About 10 years to 6 σ *
*Ajaz Hussain. How To Break The Pharmaceutical 2-3 Sigma Barrier (Like Amgen). 

Pharmaceutical Online. September 2017.  Note: The author has no affiliation with Amgen.







ICH Q10 product life-cycle 
model for PQS

• Management took responsibility, 
with leaders committing to 
monitoring manufacturing 
processes and product attributes 
using a familiar roadmap to 
process capability. 

• Leaders focused on poorly 
performing manufacturing 
processes and decided that any 
Ppk (process performance index) 
lower than 1.0 required a CAPA to 
drive continuous improvement. 
Leaders took a hands-on approach 
to ensure effective investigations 
and CAPA. 

• Utilizing PQS enablers, they 
established risk-based 
classification, trending 
nonconformance, and science-
based investigations, and provided 
regular management review of all 
aspects of the PQS.



ICH Q10 PQS model 

• Leaders focused on of prevention of errors, system-
wide, via empowerment (i.e., leaders becoming 
mentors).  Their efforts included, among others, 
utilizing network-wide metrics to gauge the 
effectiveness of established controls, standardizing 
new tools and procedures, and implementing 
education and training (e.g., familiar operational 
excellence tools, rigorous scientific investigations, 
technical writing skills, etc.). 

• A significant emphasis was placed on qualification and 
then certification of investigators. At a later stage, a 
focus on mentoring is evident.  

• Prevention of errors and continual improvement were 
the targets from the beginning.  On the factory floor, 
these efforts were initiated early to ensure new errors 
were not continually being added to the list for 
investigations.





Development = Overcoming immunity to change

Not “tell me FDA what to do”  or to “file first and figure it out  later” with FDA comments.  



Immunity to change

• Feeling system

• Fear of “looking bad” – if I don’t look there is no problem, 
and the illusionary power of Procrustes

• Change prevention system

• Corporate management  rewarding “file first” and taking 
“FDA approved” and “Validated” as gospel and a reason to 
set expectations of “right first time” on staff in operations

• The regulators and the regulatory system’s struggling to 
implement “enabling regulatory considerations” (e.g., PAT 
Guidance and ICH Q8) ; asking more questions for “QbD 
applicants” compared to those who use the minimum 
“check-the-box” approach

• Procrustean or “one-size-fits-all” approach to specification 
setting, insisting on market or compendial standards (with 
“zero tolerance” and  built in ß error) as QTPP and QC tests



Immunity to change

• Knowing system 

• Knowledge management is not 
information management 

• What we know is important and, 
how we know what we know is 
equally important (epistemology)

• We must be self-authored in every 
job and every level of a 
corporation or a regulatory 
agency 

• Both “analysis” and “synthesis” 
are essential; e.g., how good is 
your Quality Overall Summary or 
QOS  

• Doing system

• Knowing is necessary but not 
sufficient, wisdom is action

• Care, Knowledge and Action – how 
we feel, think and act must be 
aligned to overcome “inertia” of “if 
I don’t look there is no problem”

• Anybody who registers for a 
medical intervention is a patient; 
we are all patients   



In summary, the following was 
required for Amgen to progress on 
this journey to 3.4 dpm

• Analytical characterization of raw materials, 
manufacturing processes, and products — not 
just in the development phase but also in the 
commercial setting (as needed)

• Management involvement in identifying, 
tracking, and controlling variation via process 
capability assessment

• Continual monitoring to ensuring robust 
analytical methods, manufacturing processes, 
and products (e.g., using industry benchmark for 
analytical variability and decreasing assay 
variability)

• Training, qualification, certification, and 
mentoring support to ensure flawless execution

• A focus on supply chain controls and confidence



What type of a system is the 
Pharmaceutical Quality System PQS? 

• Simple: “Best practices”  
when cause & effect is self-
evident. Minimum 
“education, training & 
experience” needed. 
Response: Sense-categorize –
act.

• Complicated: “Good 
practices” when cause & 
effect are not obvious.  
Requires adequate 
“education, training & 
experience” needed. 
Response: Sense-analyze-act. 

• Complex: “Emerging 
practices” when cause and 
effect is only evident in hind-
sight.  Response: Sense 
(emergency)-act- sense-
analyze-act.

• Chaotic: We have to react or 
act first. 

The Domain of Experts

The Domain of Best Practice

The Domain of Emergence

The Domain of Rapid Response

David J. Snowden and Mary E. Boone. A Leader’s Framework for Decision Making. Harvard 
Business Review. November 2007. 



PQS a hybrid system:  
complex and ordered –
complicated? Do we treat it as 
if it were a simple system?
• In the US FD&C Act, bioavailability and bioequivalence of solution 

dosage form is considered “self-evident”.  Is it so?

• Excipients are considered “Inactive Ingredients”. 

• Purchase of ingredients predominantly based on compendial 
monograph, much of dosage form manufacturing is a “physical 
process”.

• Powder blend and dose content uniformity measured on chemical 
analysis of extracted  “active pharmaceutical ingredients”. 

• Analytical methods for physical material and product attributes 
validated based on an assumptions of “a stock solution” criteria 
for chemical analysis with some efforts to “calibrate”. 

• A manufacturing process “validated” based on 3 qualifying 
batches.  Do these batches represent “commercial 
manufacturing”?

• Scared to take additional samples from a commercial batch for 
testing or to use new analytical methods after a product has been  
“approved” and “validated” (see US FDA’s PAT Guidance published 
in 2004)

• Root cause – unknown or “operator error” are the common 
outcomes of OOS investigations.    …….. This is a long list……..



“Best practices“, without 
considering complications 
and complexities, pose risks

• “One – size – fits all” approach to bioequivalence 
and specification setting and seeking to force one 
“compendial standard”

• Use of “compendial standards” for  Quality Target 
Product Profile and for batch-release testing in QC

• Defaults such as 10X for scale-up, 3 PQ batches, 1 
bio-batch, SUPAC change categories

• Set frequency for CGMP inspections

• Form 483 and Warning Letters source of 
“knowledge” to be “current”

• Use of consultant to write SOP’s and quality policies

• GMP remediation conducted by consultants  

“Best practice” 
response: Sense –
categorize –act.

“Check the box”.



PQS is a complex adaptive system in 
which leaders and management 
work to reduce uncertainty and 
complexity so as to achieve an 
ordered – complicated system, in 
which adequate education, training 
and experience allows staff  to 
function with self-assurance. 

Not appreciating complexity leads to 
emergencies and chaos. Many 
contemporary practices  are “best 
practices” applied erroneously 
without consideration for 
complexity.



Making sense of 21st century pharmaceutical quality 



What is the gap between what we 
know and what we can implement?

• The answer to this question is found in Einstein’s 
warning that we will never solve the problems 
tomorrow with the same order of consciousness we 
are using to create the problems of today

• All of our practices and regulatory know-how  are 
based on the assumptions of adequate education, 
training and experience; we must verify and fill 
gaps 

• Education and training are necessary but not 
sufficient, experiential learning is a path to 
professional development – we must invest in 
development  to be self-authored at every level 

• The pharmaceutical journey of the 21st century is 
occurring in a highly polarized sociopolitical 
environment, thus making it difficult to achieve and 
maintain a higher order of consciousness; we must 
work collaboratively – we all are regulators! 


