
Limulus amebocyte lysate users, compendial experts and regulators are still orienting 
themselves to the recombinant factor C (rFC) assay. Changes to compendial standards 
do not occur overnight and users willing to change must perform the alternative 
validation procedure USP <1225>, explains Kevin L Williams, from bioMerieux.

There have been many changes in pharmaceutical microbiology as we progress 
into the 21st century. Jeanne Moldenhauer, from Excellent Pharma Consulting, 
discusses some of the recent changes in areas of interest to microbiologists.

The key developments are reviewed by Marsha Steed, from Concordia Valsource, 
Johannes Reich, from Microcoat, and Josh Eaton, from Parenteral Drug Association.
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WHEN validating an alternative 
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Level 2.  Spectral specificity
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Limulus amebocyte lysate (LAL) users, compendial experts and regulators are still orienting themselves to the 
recombinant factor C (rFC) assay. Changes to compendial standards do not occur overnight and, for now, users willing 
to change must perform the alternative validation procedure USP <1225>.

Kevin L Williams

KEVIN L WILLIAMS has 
worked in the pharmaceutical 

field for 35 years. The bulk 
of his career (30 years) was 

spent at Eli Lilly & Company, 
developing quality control 

tests for microbial and 
endotoxin detection. After 
Lilly he worked at Hospira, 

Lonza, and currently works 
for bioMerieux. He is the 

author of: Endotoxins 2nd 
Edition (Marcel Dekker, 2001) 

and Endotoxins 3rd Edition 
(Informa Healthcare, 2007). 

Most recently at BioMerieux 
he has been helping to set 

up a dedicated endotoxin 
test lab in the Chicago area.  
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Level 3. Genetic specificity

Figure 4

Carcinoscorpius rotundicauda
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FIGURE 1

ABOVE: Activation of 
factor C activates factor 
B (LAL) or releases 
fluorophore (rFC)

FIGURE 2

ABOVE: The simplification of the protein test milieu provides the first level of specificity for 
endotoxin testing via rFC
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FIGURE 3

RIGHT: The spectral 
specificity of 

fluorescence detection. 
Background light of the 
entire optical spectrum 

that is not 445nm is 
not collected. 445nm 

is the resonance of the 
fluorophore released by 
the enzymatic reaction

FIGURE 4

ABOVE: Genetic specificity. Once the gene has been cloned, the desired protein can be 
produced without the animal from which it was derived, in this case the horseshoe crab 
biosensor protein factor C
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BETTER FOR YOUR LAB.
BETTER FOR THE PLANET.
ENDONEXT™ endotoxin detection assays from bioMérieux are 

ushering in a new era of smarter, more sustainable pharmaceutical 

quality control.

Based on Recombinant Horseshoe Crab Factor C (rFC), ENDONEXT™ 

technology not only eliminates the need to harvest horseshoe crab 

blood—it makes your entire lab more efficient. With 100% endotoxin 

specificity, lot-to-lot consistency, and more streamlined workflows, 

ENDONEXT™ provides reliable results everywhere from in-process 

controls to final product testing on the most challenging matrices.

biomerieux-industry.com/endotoxin

www.biomerieux.com/endotoxin
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The Human Microbiome Project (HMP)
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Microorganisms become the active 
ingredient in pharmaceuticals

There have been many changes in pharmaceutical microbiology as we progressed into the 21st century. Some of these 
changes have been due to the advance of rapid microbiological methods and knowledge gained from the study of the 
human microbiome, while others are changes to conventional testing methods. This paper discusses some of the recent 
changes in areas of interest to microbiologists.

Jeanne Moldenhauer

JEANNE MOLDENHAUER, 
Vice-President of Excellent 

Pharma Consulting, has more 
than 30 years’ experience 

in the pharmaceutical 
industry. She chaired the 

Environmental Monitoring 
/ Microbiology Interest 

Group of Parenteral Drug 
Association for more than 

15 years, served on the 
Scientific Advisory Board of 

PDA for 20 years, founded 
the Rapid Microbiology 

User’s Group, and is a 
member of American Society 

for Quality, and Regulatory 
Affairs Professionals 

Society. She  is the author 
of many books and 

numerous publications, 
including book chapters 

and magazine articles.
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an increased interest in Burkholderia cepacia 
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Alternative or rapid 
microbiological methods

ABOVE: Gut bacteria in 
the small intestine
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Avian 
influenza is a major 

epidemiological 
concern. A new 

biosensor has been 
developed to 

determine whether 
this virus is 

present in blood 
samples in about 
three minutes 

Exceeding purities
 For the production of

     Parenteral solutions
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    Dedicated plant – GMP certified

Mineral Salts 
Low in  
Endotoxins
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Overcoming the challenges of data 
security in the microbiology lab
Many global organisations realise that regulatory agencies worldwide are increasingly 
focusing their efforts on data integrity in laboratories. This elevated scrutiny has led to 

DATA drives every decision in the lab, 

decisions on product quality and safety. 
Newly-issued global guidance documents 
communicate increasing data integrity 
requirements, making many organisations 

their data and reporting. Recently, data 

the fore by regulatory agencies citing 

letters. Warning letters divert worker 
attention away from their daily activities 
towards corrective and preventive actions, 

money. These violations can also tarnish 
the company’s reputation and provide 
competitors with an opportunity to 

While reliably detecting contamination 

and the length of their out-of-stock 
response procedures, which can include 

and require valuable lab personnel. 

must drop what they are doing and 
participate in planning, execution, and 
report writing. This means they are not 
necessarily contributing to the day-to-day 
activities that maintain a lab’s average 
productivity / throughput.

It is often easy to overlook the time 
savings of rapid micro methods when 
retesting or corrective actions are 

method can cut critical days from your 

investigation closeouts sooner, its value 
should be recognised as an essential tool 
for relieving pressure from production and 
manufacturing groups who are waiting to 

reducing response time.
An environmental monitoring 

programme requires accurate detection 

human interpretation of the result. 

data integrity. Lab automation represents 
‘the’ big step toward process validation, 
cGMP compliance, and other rigorous 
regulatory standards improvements, 
as it is an attribute for sophisticated 

Advantages of lab automation include: 
increased productivity with more samples 
processed per person; a shift from batch 
processing to continuous manufacturing; 
the ability to handle surge demands; 
assurance that the sample is processed 
correctly; reduction in technical and 
transcription errors, and improvement 
in traceability.

Automation also supports 

monitoring, allowing organisations to take 
action to course correct and empower 
laboratories to control their process – not 
the other way around. This information 
is powerful in aiding investigations, 

Finally, regulatory authorities expect 
organisations to track and trend data 
and take action based on unexpected or 
undesirable observations and log out-

of manual entry on a spreadsheet is no 

data. Now, automated solutions allow 
laboratories to continuously, accurately, 

real-time tracking and trending and 
create custom alerts to address issues 

monitoring to rapid methods and tracking 
and trending, as regulators continue 

your budget, uptime, supplies, and 

Mélancolie Spedito-Jovial, Europe Business and 
Marketing Manager, Charles River

www.criver.com/
microbialsolutions

EXPERT  VIEW |  CHARLES RIVER
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Pyrogen testing of drug products for parenteral administration is a mandatory task. Regulatory authorities require that 
each batch of drug product is pyrogen-free. Historically, the rabbit pyrogen test (RPT) was the required test but in most 

Marsha Steed Johannes Reich Josh Eaton
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ABOVE: Gram-negative 
rod-shaped bacteria 

are often nosocomial 
antibiotic resistant
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A  have advanced, 

European Pharmacopoeia

The MAT method

are that it is an in-vitro
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Pyrogenic substances beyond endotoxin

MARSHA STEED, Senior 
Consultant with Concordia 
Valsource, has over 
20 years of experience 
in the pharmaceutical, 
biopharmaceutical, cell 
therapy / gene therapy and 
medical device industries 
with extensive experience 
in quality and microbiology. 
Her leadership experience 
includes global experience 
at manufacturing locations 
in North and South America, 
Europe and Asia. Marsha 
is actively involved in the 
PDA and is a member of 
the Scientific Advisory 
Board (SAB), the Education 
Advisory Board (EAB), the 
Annual Microbiology Meeting 
planning committee as well 
as numerous task forces.

JOHANNES REICH works 
in Endotoxin Testing with 
Microcoat. He has held 
previous positions as 
doktorand at Universität 
Regensburg, Germany. 
He studied at the Marcoule 
Institute for Separative 
Chemistry, France.

JOSH EATON is Senior 
Project Manager, Parenteral 
Drug Association (PDA). Josh 
works with PDA members to 
facilitate the production of 
technical reports and assists 
in the organisation and 
coordination of scientific and 
regulatory affairs activities 
and strategic goals. 
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RIGHT: The MAT is used 
to detect or quantify 

substances that activate 
human monocytes or 

monocytic cells to release 
endogenous mediators
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ABOVE: Bacterial endotoxins 
as well as non-endotoxins 

have been shown to 
stimulate the production of 

pro-inflammatory cytokines 
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