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Mission Statement
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At Quality Executive Partners (QxP), our mission is to bring bold 
revolution to quality consulting. We are fueled by the passion for 
doing what is right and being the much needed disruptive innovation! 
There may be nothing revolutionary about passion, but we turn that 
passion into real value, built on integrity and long-term client 
partnerships. And, in our industry, that is revolutionary.

What we Provide
 Remediation Services
 Support for FDA and Global Regulatory Agency Inspections
 Enterprise Quality and Compliance Risk Assessments
 Product Assessments and Corrective Action Plans
 Executive Leadership Support
 Organizational Assessments, Design, and Development
 Global Strategy Development and Deployment
 Premium Education and Training



Agenda

• Introduction
• Polling the audience
• Defining Microbiome
• Application to Pharma
• Overview of current state
• Proposed strategy
• Looking forward
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Audience Background

Where is everyone from:
- Sterile processing?
- Non-sterile manufacturing?
- Medical devices?
- Compounding pharmacies?
- Contract testing facilities?

Are you currently using:
- Real time release testing?
- Rapid incubation for 

Environmental Monitoring?
- RMM for finished product 

testing?
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Think about our organisms:

Where are the microbes?
• Predominant source of 

contamination in a cleanroom 
come from personnel?

• Sources of contamination in 
raw materials, components 
and finished products?

• Genetic sequence of all 
isolated microorganisms detail 
origin of transfer
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Think about our environment:

Where do we process?
• Manufacturing areas- both classified 

& non-classified & small containment 
areas such as hoods, isolators.

• QC laboratory- overall cleanliness of 
the lab, & product testing areas

• Personnel- both manufacturing the 
product, & performing release testing
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What’s a Pharma Microbiome?
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Okay, so what’s the point?
• Traditionally, Micro is thought of as a “finish testing lab”, and 

sometimes we collect EM plates. Oh and really this is only 
needed for Aseptic Manufacturing, correct?

• BUT what we need is a drastic shift in the way we think about 
Microbiology for both non-sterile & sterile products, which 
includes compounding as well.

• Understanding that the two critical sources of microbes are 
deeply intertwined, to form our Pharma Microbiome:

1. Manufacturing
2. Laboratory

• Microbiology can no longer be performed in isolation of the 
process or product, we must begin to behave in real time.
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Current State

 We are using methods that are 
around 100 years old

 Not utilizing available technology & 
computing potential

 Methods lack sufficient sensitivity to 
certain organisms

 Time to results can be very long, 
lasting ~14d or more

 Staff resources are overworked, & 
sometimes under appreciated

 Investigations can be time intensive 
as well as expensive!
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Methods to modernize

• Sterility testing
• Microbial Limits
• Bioburden
• Water Testing
• Biological Indicators
• Bacterial Endotoxin
• Environmental Monitoring

What do they all have in common?
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Method

Which

Changing

10



So how do we achieve Modern?

1. Strengthen
2. Integrate

3. Upgrade

4. Manage
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Strengthen our core (a):
• Regulatory issues almost always include one or more 

element(s) of Microbiology &/or Sterility Assurance.

• True remediation must address the core problem, which 
goes beyond gaps in procedures, poor investigations or 
lack of trending.

• Full integration of microbiological SMEs into development of 
product, process, facility and utilities as well as routine 
improvements.

• Core competencies in Microbiology are also completely 
lacking, and is just not limited to international, but very 
much a domestic issue too.
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Strengthen our core (b):

Fundamental competency issues:

• no Master Validation Plan
• insufficient Method 

Suitability program
• test methods not validated
• poor or no trending 

(product, monitoring)
• no risk rationale for site 

selection of EM/UM
• inappropriate environmental 

monitoring limits

• water, product samples 
not tested on time

• Data Integrity issues on 
plate counts, or 
qualitative results

• substandard basic 
microbiological skills

• poor OOS investigations
• poor aseptic technique 

everywhere
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Product

Process

Facility

Utility

Development & Design Integration (a)

Integrate Microbiology to CURRENT systems:

Product development:
– choosing ingredients & preservatives
– determining water activity levels
– raw materials, components sourcing

Process development:
– formulation steps
– method of sterilization
– filling product

Facility & Utility Design:
– room & equipment selection/configurations
– air pattern analysis, microbial ingress
– cleanroom finishes
– disinfectant selection
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Development & Design Integration (b)

Get Microbiology on the floor:

 Support Production and QA with real time 
monitoring of samples, transport to lab

 Education on hygiene and prevention at home

 Performing real time risk assessments of aseptic 
quality culture (RTRA) and trending the data

 Hands on learning for contamination events

 Invite Production to tour the laboratory and 
observe finish product testing
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Manufacturing Stage Typical Microbiology Support

Facility Management 
(HVAC, Utilities)

Qualification (initial & requalification), 
Routine Monitoring, Disinfectant Efficacy

Cleaning Validation Equipment bioburden studies

Aseptic Process Simulation Interpretation of Media results

Formulation Pre-Filtration bioburden testing

Sterile Filtration Microbial Retention studies

Aseptic Technique & Behaviors Aseptic GMP training program

Containers & Closure Preparation Sterilization & Depyrogenation Validation & 
Monitoring, Container Closure Integrity Testing

Personnel Gowning Gowning Qualification Program, 
Routine Personnel Monitoring

Equipment & Materials Preparation Sterilization Cycle Validation, 
Sterile Garment and Material Studies 

Fill & Finish Product Routine Environmental & Utilities Monitoring,
Finished Product Testing (Sterility, Endotoxin)

Terminal Sterilization Sterilization Cycle Validation, Parametric Release 
Studies, Finished Product Testing
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Some historical perspective
PDA issues 
technical 

report 33 for 
Alternative 

Microbiologic
al Methods to 

industry at 
large

FDA Guidance 
& CFRs 
compel 

quality control 
laboratories 
to use the 

latest 
technology 
available to 

them

USP <1223> 
issued for 

Validation of 
Alternative 

Microbiologic
al Testing 
Methods

ICH Q8/Q9 A 
systematic 

evaluation for 
the control, 

communicatio
n and review 
of risk to the 

quality of 
drug product

PDA issued 
revised 

technical 
report 33 for 

RMM, and 
shares 

updates at 
Global 

conference

Dire need for 
open 

technical 
forums 

amongst 
industry wide 

companies 
and vendors 

to share 
knowledge
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What exactly qualifies as RMM?

• Rapid Microbiological Method: a novel, modern 
and/or fast microbiological test method that is 
different from a classical or traditional growth based 
method, such as agar plate counting or liquid broth 
recovery.

Does this differ from automation? No, not really.

• Automated technologies: instruments or technologies
that utilize classical growth based methods may also 
be designated as being novel, modern or rapid based 
on their scientific principle and approach to microbial 
detection.
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Source: Parenteral Drug Association, Technical Report #33, Rev 2013
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Upgrade the technology: What?

• Eliminate the sterility test method, implement parametric or 
real time release for ALL product & process types.

• YES! this is possible, with real time quality control through 
microbial analysis of the product, water & environment.

• Implement molecular based methodologies for assessing 
presence, and quantification of microbes for all finished 
product tests using rapid technology.

• Build QUALITY into the product, and develop CQAs for 
Microbiological parameters.
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Upgrade the technology: How?

Real time, continuous Environmental Monitoring
• Simultaneous quantification of viable & non-viable particles
• Intrinsic fluorescence of airborne microorganisms
• Automated detection of growth during incubation in <3d

In-line monitoring of water systems and loops
• TOC, conductivity (currently in practice)
• Real time bioburden analysis using intrinsic fluorescence
• Automated, robotic endotoxin testing

Various technologies for Product monitoring
• Solid phase cytometry or flow cytometry
• ATP Bioluminescence reaction measurement
• Parametric release for terminally sterilized
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Can we run before we walk?
• Yes! Because we have been tip-toing for decades in the 

realm of pharmaceutical Microbiology

• Companies are bogged down with antiquated methods, 
holding them back for product release and dealing with 
very real, and frequent contamination issues.

• Affects product quality, patient safety, and can be very 
costly to the business.

• Implement a phase wise approach, using some Rapid 
Microbiological Methods for the standard assays and ease 
into real time release testing.

• But please, lets march forward, and use strong science.
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Managing risk….
 As an industry, the risk assessment tool can be improperly 

used, and often over use these tools to risk assess bad 
practices

 Microbiologists need to get better at developing 
cleanroom contamination control strategies

 Implementing a program such as real time risk 
assessments for older facilities, to maintain vigilance

 Dive into Risk Assessments for evaluating objectionable 
organisms on non-sterile product!
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Managing people….
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Manage personnel transfer within the organization, and 
from/to outside the organization

Expand & inspire aseptic culture on the plant floor

Cross training amongst test methods, identifications and 
functions with the lab, as well as on the plant floor

Hire stronger technical people, with critical thinking 
skills, train them using robust analyst qualifications
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Wrap-up

 Shift the way we think about Microbiology for both non-
sterile & sterile products, including compounding.

 Microbiology can no longer be performed in isolation of 
the process or product, must begin to behave in real time 
and modernize our laboratory.

 Requiring these methods is closer than we think, with the 
advent of cell and gene therapies, sterile compounding 
and personalized medicine.

 When our methods are more robust, and increase 
potential detectability of contamination events, we 
ultimately increase patient safety!
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Today’s Partner in Compliance Solutions

Many thanks! 

Contact information:
E: vfigueroa@qualityexecutivepartners.com
T: @ModernMicrobio, @QxPConsulting @VirtuosiVR

Company Websites:
www.QualityExecutivePartners.com
www.VirtuosiVR.com
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