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• Governments, regulators, standard setters (USP/EP/JP), and corporations 
are looking for ways to increase sustainability, supply chain resilience, 
improve animal welfare and reduce environmental impact.

• What is sustainability?

• Why NOW?
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CURRENT SITUATION 

Supply chain resilience + improve animal welfare + reduce environmental impact = Sustainability
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• Industry (has no shortage of)

issues:

• Supply Chain / pandemic recovery

• Climate change

• Animal welfare

• Prices / Inflation / Debt

• Employment disruptions

• Theme for us now: Small steps can make BIG 
improvements toward SUSTAINABILITY…
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• Massive need for HSC derived LAL in Pharma 

• Only US compendial test ...for now

• Global demand growing faster than U.S. 
demand

• Sourcing Issues: the further from the source of 
LAL, the more likely supply chain issues are to 
occur

• Let’s look at RECOMBINANT USAGE in 
general before looking at rFC more specifically

4

CURRENT SITUATION (BET) 

© Timothy Fadek 2014
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RECOMBINANT PRODUCTION IS VERY EFFICIENT

1958 > 1982Not sustainable

More than 50,000 
animals were needed 
to produce just one 
kilogram of insulin 
(enough to treat fewer 
than a thousand 
diabetic patients for 
just one year). Because 
of this, in the early 
1970s, there were 
widespread fears about 
limited and uncertain 
supply…

Quickly followed by:
2. Human growth hormone
3. Blood clotting factors
4. Hepatitis B vaccine, an
5. Diagnosis of HIV infection
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https://rethinkdisruption.com/the-disruption-of-insulin/

The disruption of insulin – The first product from precision fermentation, Sept. 3, 2020

RECOMBINANT PRODUCTION IS VERY EFFICIENT

squalene

https://rethinkdisruption.com/the-disruption-of-insulin/
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RECOMBINANT PRODUCTION = MODERNIZATION

Long-acting

Intermediate-acting

Short-acting

Rapid-acting

Etc.

New functionality

could not have been

achieved using naturally

harvested materials.

https://rethinkdisruption.com/the-disruption-of-insulin/
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ANIMAL HARVESTED INSULINS RARELY USED

➢ Cats and Dogs do NOT use animal insulin 

but use RECOMBINANT human insulin

➢ Recombinants are sustainable and 

“improvable” – manipulation of structure and 

associated genetic inserts for expression
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RECOMBINANTS TREATING & CURING DISEASE
(IMMUNOLOGY)

rDrugs can pull the 

multitude of levers

present on T cells, B 

cells, etc.

Monoclonals have 

been fit to block or 

activate dozens of 

these targets for 

cancer and 

autoimmune disease 

treatment.

Checkpoint 

inhibitors

T
B
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ANOTHER EXAMPLE OF ON-GOING PARADIGM…

https://upsidefoods.com/



B I O M É R I E U X 11

ENDOLISA®

ENDOLISA® is a new

Functionality achieved with

recombinant Factor C

(rFC)

EndoLISA®: a novel and reliable method for endotoxin detection. 

60X

1000X
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U.N. SUSTAINABILITY DEVELOPMENT GOALS

https://sdgs.un.org/goals
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U.N. SUSTAINABILITY DEVELOPMENT GOALS

https://sdgs.un.org/goals
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U.N. SUSTAINABILITY DEV. GOALS CITED BY PHARMA

Drug Manufacturers are developing strategies to meet sustainability goals, and in many cases adopting the 
guidelines provided in the United Nations (UN) Sustainable Development Goals (SDG).

https://sdgs.un.org/goals

• Life Below Water goal is directly linked to the HSC populations and the 

BET. Aim is to reduce pressure on Marine Biodiversity

• Life On Land: Interconnection is key to also protect Life On Land
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• LAL has been a life-saver for several decades and HSC protections have 
been facilitated by LAL manufacturers, but now…

• Life on Land > shorebirds are endangered by lack of HSC eggs they need 
to feed on during migratory journey.

• Life below water > HSC is a keystone species with rippling effects if HSCs 
are further threatened.

• One easy tool to help alleviate the pressure on the HSC population = rFC
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TAKEAWAY:   REPLACING LAL WITH RECOMBINANT REAGENTS…
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• Scarcity --------------------------------------> Abundance

• Animal sourcing ---------------------------> Bioreactor grown (synthetic)

• Empirical /approximate ------------------> Exact science / specific = Modernization

• Local (LAL. Atlantic seaboard) --------> Global production

• Farm / shore -------------------------------> Lab

• Fixed production --------------------------> Fully scalable 

• Unsustainable ------------------------------> Sustainable production

RECOMBINANT REVOLUTION IS A MOVE FROM…
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Reduce 

reagent

Waste

(micro & 

chemistry)
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WHAT SPECIFICALLY CAN WE DO?

Move to 

animal-free 

products

Reduce 

plastic waste
(or at least do 

not increase)

Recycle 

plastic if 

possible -
difficult when 

drugs are 

added to it
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• We can look at non-animal derived test reagents

• rFC production follows the paradigm of biologic drug production

• Waste less by using exactly what you need

WASTE REDUCTION = COST REDUCTION

Excess LAL can be frozen, but some have seen performance degradation.
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• Single sample test cartridges are 4-5 
times more plastic than a 96-well plate 
(by weight)

• 20-21 cartridges needed to = one 96 
well plate

LIMIT PLASTIC WASTE

4-5X                                     X
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We can save analyst time and money

Pre-spiked PPCs,

Just add samples

Add water to

reconstitute

standard curve

• No CSE

reconstitution

• It’s in the wells

• No dilution stds

• No vortexing stds

• Just add water

• Just add samples

ENDOZYME® II GO – GOPLATE™ OR STRIPS
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CURRENT BIG PHARMA ACTIVITIES
3 CASE STUDIES
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CURRENT BIG PHARMA ACTIVITIES CASE 1

A Strategic Approach 

to Optimisations of 

Testing Bacterial Endotoxins –

by AstraZeneca

Authors: Dennis Wong, Karen 

Capper, Miriam Guest, Phil 

Duncanson – AstraZeneca

AstraZeneca's focus on sustainability is 
fundamental to its company strategy - part of  
the mission to meet UN SDG goals.

Stated Goals
Strategy for testing endotoxin solutions:
• Reduce the burden on the horseshoe crab
• Reduce waste
• Increase efficiencies
• Minimal change burden

Short-term strategy

- Employed cartridge testing to reduce LAL use

Long-term strategy

is to employ recombinant reagent testing to 

eliminate LAL use

Short-term benefits

- Total volume of LAL used reduced by > 60%

Long-term benefits

- validate non-animal derived synthetic 

alternative reagents
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CURRENT BIG PHARMA ACTIVITIES CASE 2

Eli Lilly - Development of rFC as alternative method 

for endotoxin testing that helps protect wildlife and 

coastal, marine and watershed environments

Eli Lilly allocated €9M to its 

ecologically sound endotoxin 

testing method initiative
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CURRENT BIG PHARMA ACTIVITIES CASE 3

Validation Strategy for New Recombinant Factor C Users
Authors: Evelyn Der, Carmen Marin, Vivian Grunert de Fonseca

Importance of a Sustainable 

Alternative Method at Roche

Stated Goals

• 3Rs Incentive Awareness – awareness for 

animal welfare: refine, reduce & replace

o Supports Roche's Mission: Replace 

non-sustainable animal dependent 

analytical methods with alternative 

methods

• 39,000 water samples annually for endotoxins

o Alternative methods => significant impact 

on ANIMAL PROTECTION
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USP PHARMACOPEIAL DISCUSSION GROUP (PDG)

USP project to evaluate rFC as Sustainable Solution
Encourage smaller volumes:

•Utilizing and/or reusing lower toxicity solvents

•Revisions to Chapter <31> and <41> (volumetric & balances measurements)
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