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As antibiotic effectiveness declines, increased clinical trials are being 
conducted. Cellexus is committed to supporting the development of 
phage therapies, which use bacteriophages to combat superbugs

ANTIMICROBIALS – including antibiotics, antivirals, 
antifungals, and antiparasitics – are medicines used to 
prevent and treat infectious diseases in humans, animals 
and plants.

So-called superbugs are microbes, typically bacteria, 
that have become resistant to one or more of the 
antimicrobial agents that have previously been used to 
treat them.

For nearly 100 years, antimicrobials have been helping 
animals and humans live longer, healthier lives. The 
extensive and frequently inappropriate use of antibiotics 
has fuelled the significant and rising instances of multi-
drug resistant bacteria and antimicrobial resistance 
(AMR) as a whole.

It is estimated that in 2021, 4.71 million deaths were 
associated with bacterial AMR, including 1.14 million 
deaths attributable to bacterial AMR.¹ AMR is now 

recognised as one of the biggest global public health 
threats and is predicted to cause the death of ten million 
people annually by the year 2050,² presenting as a 
leading cause of human mortality.

The threat of AMR is not limited to human health but 
needs to be viewed in a wider, One Health, context 
where AMR is impacting the health and productivity of 
Animals and Crops. The impact of AMR is predicted to 
cost $1tr by 2030 and cause the world to lose 3.8% of 
GDP by 2050.³

In 2015, the World Health Organization (WHO) 
committed to a Global Action Plan (GAP) to tackle 
AMR, from which, as of November 2023, 178 countries 
have developed AMR National Action Plans (NAPs) 
aligned with the GAP. A key component of the plans 
is the development of new antimicrobials of which 
Bacteriophages (a.k.a. phages) are included as a highly 
promising solution.

What are phages? 
Phages are viruses that 
specifically target and kill 
bacteria and are the most 
abundant organisms on 
Earth. Phages are found in 
every natural environment, 
from the human gut to the 
soil of Antarctica.  To put 
this in context, there are 
estimated to be 1031 phage 
particles in the world with 
a biomass of 200 million 
tonnes.⁴

Evolving alongside 
bacteria, each phage 
has typically become 
specialised to target a 
specific bacterial strain, 
and for each bacteria, 
there will be multiple 
phages hunting it.  
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Phage therapies: Nature’s 
answer to combating superbugs

Fig. 1:  The impact of AMR is significant and widespread
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Phages are hunting bacteria as they need to use the 
bacterial cellular machinery to replicate. Once a phage 
finds its target bacterium, it binds to the surface and 
injects its genetic material into the bacterial cell. The 
bacteria’s cellular machinery is then hijacked to make 
more phage particles which form inside the bacteria until 
it bursts, releasing numerous phage to go hunting.

Status of phage therapies and challenges 
Despite having been discovered and used as 
therapeutics long before the discovery of antibiotics, 
phage therapy was largely discounted once antibiotics 
became available. Antibiotics surpassed phage therapy 
as they provided broad-spectrum effectiveness against 
a wide range of bacteria and were cheap and easily 
administered.

Now that antibiotics are losing their efficacy, eyes are 
turning back to phage therapy as a solution.  With 
the ready availability of high throughput laboratory 
techniques, such as genetic sequencing and advanced 
bioinformatics, the preparation of safe and effective 
phage therapies is more easily achieved. The past 
decade has seen a significant increase in the number 
of phage-based clinical trials undertaken, indicating the 
renewed interest in phage.

Despite this, many challenges remain, requiring a 
coordinated effort from a variety of stakeholders, not 
limited to researchers and clinicians but also funders, 
regulatory bodies, and governments.⁵

The development of tools to streamline the isolation, 

analysis and production of 
phage will be integral to the 
widespread implementation 
of phage therapy. At 
Cellexus, we are committed 
to providing phage scientists 
with a culture platform that 
is perfect for overcoming 
the unique challenges 
of producing phage and 
supporting their vital work to 
combat AMR.

The CellMaker system 
delivers exceptional 
performance and process 
benefits and focuses on 
the three key aspects 
of resource utilisation, 
regulatory compliance, and 
reliability. 
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Fig. 2:  The lifecycle of a lytic bacteriophage

Fig. 3: Number of clinical trials initiated by geographic region.  Data 
sources: www.clinicaltrials.gov and www.EudraCT.ema.Europa.eu.



Resources 
CellMaker is designed to make the most of the resources 
(time, space and money) you have available.

CellMaker is the ideal solution for producing phage 
at very high titres (concentrations), frequently 10-100x 
higher than can be achieved using other types of 
bioreactor. Being able to produce phage at much higher 
titres reduces the production cost through the use of 
smaller culture volumes. Producing phage at higher 
concentrations also removes and/or reduces costly and 
time-consuming downstream processing steps.

The higher yield is attributed to the unique airlift 
mixing technology, which provides highly effective gas 

and nutrient exchange to support bacterial growth 
but without the mechanical forces associated with 
conventional bioreactors, which can damage cells and 
phage alike.

The patented CellMaker airlift bioreactors are single-
use, which practically eliminates the risk of cross-
contamination during the cell culture process and 
reduces the burden of process validation.   

CellMaker single-use bioreactors maximise laboratory 
productivity by minimising bioreactor turnaround 
time. Practically a turn-key solution, CellMaker can be 
ready to use in a matter of minutes and negates the 
cleaning, assembly and sterilisation processes normally 
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Fig. 4: A CellMaker can be made ready to produce something completely different within minutes by simply putting a new bioreactor bag into the 
CellMaker Enclosure, filling it with media and pressing go!

© shutterstock/Tatiana Shepeleva



associated with reusable bioreactors, making them a 
more sustainable solution.⁶ 

In addition to time and money, space is typically a 
limiting factor within cell culture suites.  CellMaker is a 
small-footprint, modular system that can be configured 
to fit into practically any laboratory. With a single 
Controller, one or two 8L and/or 50L Enclosures can be 
controlled, providing scalability from 1.5L to 100L with 
minimal lab space required.

Regulatory 
Manufactured within ISO Class VII cleanrooms to ISO 
13485:2016 validated and FDA 21 CFR 820 compliant, 
the CellMaker bioreactor bags provide the regulatory 
compliance required for rapid translation from research 
to therapeutic production. The ability to quickly initiate 
the production of therapeutic phage will be vital to 
respond effectively to outbreaks of antimicrobial-
resistant pathogens.

Underpinning the operation of the system is the intuitive 
and highly usable CellMaker software which provides 
full control and logging of the cell culture process. The 
CellMaker software can operate either in research mode 
or in a 21 CFR Part 11 compliant GMP manufacturing 
mode as required.

Reliability 
CellMaker sets new standards in bioreactor reliability. 
Repeatedly assembling and disassembling bioreactors 
is not only costly but can lead to vessel damage, seal 
failures and process issues.  CellMaker removes all 
of these potential sources of batch failure. With few 
moving parts and no vessel assembly or maintenance 
requirements, CellMaker is always ready to be used. 
With each and every CellMaker bioreactor bag being 

rigorously inspected 
and pressure tested 
after manufacture, you 
can rest assured that 
CellMaker will not let you 
down. 

Leading the way 
Cellexus is at the 
forefront of phage 
production technology 
and is developing the 
CellMaker platform 
to further support 
the rapidly evolving 
requirements of phage 
scientists. We are always 
keen to discuss specific 
requirements and 
work with partners to 

overcome particular challenges, please do not hesitate 
to contact us if you would like to explore how CellMaker 
could help your workflow.
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 Fig. 5:  Summary of CellMaker benefits
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