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Strengthening cGMP compliance for
Pharmaceutical Drugs and Biologics
Manufacturing

Esco Healthcare presents the fourth (41 issue of its quarterly newsletter, featuring
its all-encompassing technologies and solutions for the manufacturing and pro-
cessing of pharmaceutical drugs and biological products.

In this issue, the HQ highlights on strengthening the core of cGMP compliance in
accordance with optimizing the client's manufacturing process.

Take A Minute!

Want to sharpen your wits and
test your thinking skills?

Professor VacciXcell is investigating who
contaminated the stem cell culture. Can
you help him find the culprit?

Visit our websites via links below:
Scan to view The
HQ’s released
newsletter
issues

Esco Pharma - www.escopharma.com

Esco TaPestle Rx - www.escotapestlerx.com
Esco VacciXcell - www.escovaccixcell.com
Esco Aster - www.escoastercom
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HQ Breakthrough

Esco Aster Joins the World
Vaccine Congress for the 6 Time
Singapore - On Apr. 18-21, Esco Aster

will exhibit onsite in the upcoming World

Vaccine Congress (WVC) in Marriott
Marquis Washington DC, USA.

cGMP Cleanroom Solutions:
COVID-19 RDs, mAbs, Vaccines,
and Antiviral OSDs

The race for the most promising strategies
to fight against the COVID-19 pandemic
continues. The need for effective public
health interventions and reliable treatments
that can overturn the surge has led to the
development of several drugs as potential
candidates for improving patient outcomes.
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Cell Processing Isolator:
Choosing the Right Isolator for
Cell Therapy

Cell processing is moving towards
commercial production by upscaling

and increasing the capacity of laboratory
processes through multiple means.
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HQ Breakthroughn

Esco Aster Joins the World Vaccine
Congress for the 6'" Time

Singapore - On Apr. 18-21, Esco Aster, a
vertically integrated contract research (CRO),
contract development and manufacturing
organization (CDMO), will exhibit onsite in the
upcoming World Vaccine Congress (WVC) in
Marriott Marquis Washington DC, USA. After
all the restrictions of the past two years as the
COVID-19 pandemic hit, Esco Aster is seeing a
return to the much-awaited conference with a
new lineup of bioprocessing tools to display.

Of the company's recent development for its
Tide Motion product portfolio, Esco Aster will
launch the latest version of the CelCradle™ and
CelCradle X® system. \What's unique in the
newest CelCradle™ design, is its standalone
control tower equipped with a 21 CFR Part
11-compliant software and adapting its single
use bottle with different types of macroporous
carriers. The bottles can be pre-packed with
either BioNOC™ I, BioMESH®, or BioNOC D™
Automated pH, DO control and monitoring
have also been made easier with its upgraded
CelFeeder design feature. This eliminates the
manual checking of pH levels for monitoring
thus saving both labor and time.

Not only the CelCradle™ system gets a
fresh look, but Esco Aster also improved the
CelCradle X® and executed the following
features:

A standalone cGMP compliant, closed, auto-
mated bioreactor for a variety of adherent cell
culture applications especially, autologous
cell therapy.

Incubator designed with low temperature
control which is mostly needed for producing
aquaculture vaccines

Both the CelCradle™ and CelCradle X®
continue to utilize the unique tide motion prin-
ciple for alternate exposure of cells to aeration
and nutrition. As a linearly scalable outcome,
the units are equipped with an automated
harvesting system for harvesting live whole
cells, intracellular

viruses, and more

High-Titer Hepatitis C Virus Production
in a Scalable Single-Use High Cell
Density Bioreactor

Esco Aster will also
highlight the success of
the recently published

Furthermore, the vaccine development based
on whole virus as well as the area of research
for ultrastructural and immunogenicity studies,
require high-titer virus production.

In the recent published study, HCV was
produced in human hepatoma-derived Huh7.5
cells through the high cell density bioreactor,
CelCradle™. It was observed that the highest
virus yields were obtained upon two medium
exchanges. The
laboratory scale biore-
actor system allows
recirculation mode,
with the inclusion of

study in the interna-
tional, peer-reviewed
journal, Vaccines,
which discusses the
production of high-
titer Hepatitis C Virus
in the Tide Motion
system
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media reservoir bottles,
responsible for 100%

E medium replenishment

", that is significant in

) virus production for a

higher viral titer yield.

Moreover, this study

also demonstrated the
infectivity titers levels
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Hepatitis C virus

(HCV) is a pathogen
responsible for causing
blood-transferred
infections associated
with chronic liver diseases. A reported
estimate of 58 million people, worldwide,
are living with chronic HCV infection, and
1.5 million new infections and 300,000
HCV-related deaths in a year. To date, there
is still no licensed vaccine that can protect
an individual against chronic HCV infection.

Journal: Vaccines

Figure 1. Esco Aster booths in the World Vaccine Congress throughout the years.
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with the peak of up to
7.2 log1o focus forming
units (FFU)/mL, accu-

https://escoaster.com/Library/publications  mulated virus yields

of up to 5/9 x 1010

FFU, and a cell specific
virus yield of up to 41 FFU/cell from a single
CelCradle™ system

These findings highlight the packed-bed Tide
Motion system's capability in virus production,
providing high virus titers for applications such
as HCV vaccine production. The laboratory
scale, packed-bed Tide Motion bioreactor, can
be linearly scaled up to larger vessels, offering
a platform for larger scale HCV vaccine
development.

Through the years, Esco Aster has launched
timely innovations that has helped solve a
number of challenges in the bioprocessing
industry. WVC is an event format that
comprises a series of panel sessions and exhi-
bitions with thousands of attendees worldwide.
With so much to show throughout the four (4)
days, we look forward to welcoming you there.

Grab your tickets to the leading vaccine
congress through here:

https.//secure.terrapinn.com/
VE/steplaspx?E=105508&
ga-2.104730944.1730050778.1643355368-
104605481.1632385419

Have questions? Send us a message at
mail@escoaster.com
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cGMP Cleanroom Solutions:
COVID-19 RDs, mAbs, Vaccines,
and Antiviral OSDs

The race for the most promising strategies

to fight against the COVID-19 pandemic
continues. The need for effective public health
interventions and reliable treatments that can
overturn the surge has led to the development
of several drugs as potential candidates for
improving patient outcomes

With the highest hopes of treating infections
at an early stage, the process of finding
significant clinical evidence suggesting novel
indications to currently approved drugs, aka
drug repurposing, has been highly considered.
In such cases, drugs are being combined

to take up all the molecules that have been
dosed safely to humans to be available for a
variety of screening assays. It is said to be a
cost-effective drug development technique
that could be made available to treat coro-
navirus patients on a much quicker timescale
than new therapies.

As the battle with viral infection is still ongoing,
the COVID-19 vaccine is effective from a
preventive and long-term perspective as

it helps individuals develop immunity with
minimal risks of adverse events. A vaccine

is a biological substance that stimulates the
body to respond and produce antibodies in
the presence of a foreign invader such as a
virus. An antibody is a protein that is produced
naturally by B cells in the immune system. Its
main mechanism is to bind to unique parts of
the virus and block its entry into a cell to fight
infection or control an infection from devel-
oping into a disease. The majority of licensed
vaccines are administered via subcutaneous
(SC) or intramuscular (IM) injection

Commonly, these antibodies occur naturally
post-exposure to vaccination or infection, but
they can also be engineered synthetically in
a laboratory. Laboratory-made antibodies are
called monoclonal antibodies (mAbs) which
are administered via intravenous infusion or
injection.

Despite the latest improvements, many
countries continue to face challenges with

an unmet need for earlier treatment. Early
detection could have a significant benefit in
preventing severe cases and the need for
hospitalization. Thus, with continuous research
of potential game-changer approaches, the
use of oral solid dosage (OSD) antiviral drugs
has emerged. The first-ever antiviral pill for
the treatment of COVID-19 was manufactured
by Merck & Co's called Molnupiravir. The
clinical data has shown promising effects at a
high percentage rate when taken as an onset

treatment or when the virus is still replicating. This drug increases the frequency of viral RNA
mutations and impairs virus replication

COVID-19 Prevention and Treatment Approaches

Figure 2. Four-Pathway treatment
approach against COVID-19

cGMP Manufacturing Facilities

As per FDA cGMP and aseptic guidelines, there are two (2) clean areas of particular importance to
sterile drug product quality

Critical Area

This area is deemed critical because the sterilized drug product within this area is vulnerable to
contamination and will not be subsequently sterilized in its immediate container. Hence, strict
controls of the surrounding environment must be in place to maintain product integrity and sterility.

Activities conducted in this area include manipulation (e.g., aseptic connections, sterile ingredient
additions) of sterile materials before and during filling and closing operations.

Considerations on particle count are significant as these can potentially contaminate a product extra-
neously or biologically by serving as a vehicle for microorganisms. In line with FDA's cGMP/aseptic
guidelines, the recommended appropriate air cleanliness level in the critical area is ISO Class 5 as
per ISO 14644-1:2015.

Air cleanliness in accordance with ISO 14644-1 is classified based on the maximum number of allow-

able particle concentration per cubic meter.
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COVID-19 Solutions: Esco's Presence in Manufacturing of Repurposed Drugs,

Table 1. ISO Classes of air cleanliness by particle concentration. From ISO 14644-1:2015. up the capacity of developing novel drugs
with its four-way strategies. However, the
complexity and risks involved require specific
know-hows.

Monoclonal Antibodies, Vaccines, and Oral Solid Dosage Antiviral Drugs

Maximum allowable particle concentrations (particles/m3)

10
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Project Genesis

Cell Processing

Isolator:

Choosing the Right Isolator

for Cell Therapy

Cell processing is moving towards commercial
production by scaling up and through multiple
means of increasing the capacity of laboratory
processes. Automated systems are now available
for some of the cell manipulations that are tradi-
tionally carried out manually. Some processes,
however, still do not have the available option for
closed system automation

The traditional means of using biosafety cabinets
(BSCs) to provide product and operator protection
in this application are more commonly found and
suited in the initial research and development
stage. However, the scale-up of this equipment
proposes a possible hurdle. Companies opt

to have a room filled with BSCs for multiple
processes.

In a scale-up production, the environment in which
cell therapies are handled must follow the current
Good Manufacturing Practices (cGMP). There are
two available options for the environment to isolate
an aseptic biopharmaceutical process:

1. An open system like Biosafety Cabinet
providing Grade A environment placed in a
Grade B Cleanroom.

2. Aclosed system like the Isolator delivering
a Grade A environment in a Grade C or D
cleanroom.

° THE HEALTH QUARTERS

These setups do not only mean an area
of defined ventilation or filtration system.
It includes the specific type of gowning
for the personnel, regular training of
personnel, and all the related standard
operating procedures (SOPs) carried out
for the application.

Compared to traditional sterile phar-

maceuticals, all cell therapy application cannot
be terminally sterilized. Therefore, rigorous quality
controlis paramount in production regardless

of the batch size or product type. Whether it

is a patient-specific autologous therapy or a
large-volume batch of an allogenic, off-the-shelf
product, the entire process must be carried

out aseptically. All the processes including final
product quality control testing must be done in a
manner and area that assures sterility and efficacy.

Considerations in Selecting the Right
Isolator

The following factors are to be considered in
deciding for the right isolator:

1. Process/Method

Cell processes or methods vary widely among
different products. The common cell expansion
also makes use of different technologies. The
isolator must allow routine processes to be carried
out in an efficient manner while all together elimi-
nating the risk of contamination.

2. Equipment Integration Capability,
Machinery, and Robotics

Depending on the process, the isolator's physio-
logical requirements and design may vary. Isolators
may be integrated with multiple sets of equipment
such as incubator, centrifuge, and microscope,
among others.

The area of pharmaceuticals in which robotics

are commonly used is in the aseptic fill-finish
process. Semi-automated or fully automated filling
machines may be integrated within an isolator
system.

Note: Esco Pharma can customize isolators
integrating client's process equipment. For more
information, contact the local office near you today.

3. Ergonomics

Typically, cell therapy processes are carried out
in a long-term duration. The ergonomics of an
isolator must allow manual manipulations to be
carried out efficiently and comfortably.

4. Instrumentation

The design of the isolator must have the ability to
pass samples and data from all the instruments
and equipment within the isolator and allow
connection into the possible building manage-
ment system.

5. Environment

|solators can provide product, operator, and
environment protection. Depending on the
characteristic of samples handled, an isolator may
operate in negative and/or positive pressure with
a single pass or recirculating airflow regime. It can
be designed with a fully integrated bio-decon-
tamination system. It is also capable of providing
special conditions such as inert environment and/
or temperature and relative humidity-controlled
system, depending on the requirements.

Cell Processing Isolator

Esco Pharma's Cell Processing Isolator (CPI) is
designed to provide an ergonomic and practical
cGMP compliant solution for the production of
cell therapies. The CPl is designed to isolate

the process to ensure operator safety, without
compromising the product quality. It also provides
the unidirectional/laminar airflow delivering a
sterile environment (ISO Class 5/Grade A) that is
required in carrying out aseptic processes.

As a fully cGMP-compliant isolator and an aseptic
containment system, it is capable of automated
pressure hold testing and of automated bio-de-
contamination. It can also be equipped with a
glove leak tester to allow individual testing of the
glove's integrity. By standard, the internal material
of construction is made with stainless steel 3161
equipped with passthrough chambers. It may also
be equipped with Rapid-Transfer-Ports (RTPS).
This design allows the introduction and removal of
samples in a controlled material flow without the
risk of introducing contaminants into the internal
chamber or allowing the products to escape the
isolator.

A CPlis also equipped with environmental
monitoring capabilities such as temperature
sensors, relative humidity sensors, and pressure
sensors, Continuous particle monitoring systems

and viable/microbial air samplers can also be
integrated.

The CPl is an integrated system that can
combine several types of equipment into one
isolated solution. This setup offers increased
sterility with a reduced risk of contamination,
thus increasing patient safety. The CPI can be
custom-designed to suit individual customer
requirements (see Figure 1). Depending on the
client's requirements, the following are the
common sets of equipment that are integrated
into a CPI:

B CO, Incubator

Centrifuge

Microscope

Refrigerator and/or Freezer

Peltier Wells

Bioreactor

CelCradle X® Unit
2. Reagents and media
3. SS Rod (for hanging of bags/
pipette and others)
4. Peltier well

© ®N OO

Harvesting Systems
Filtration Systems
Laminar Airflow Cabinet

Biosafety Cabinet

Laboratory Shaker
References

Choosing the correct system like the cell
processing isolator can provide multiple
advantages. As we develop and customize the
equipment and the processes. It is also critical to
note that the cost and schedule are always the
major drivers in equipment selection. The key in
the selection of an isolator is to find a machine,
process, and system that best fit your process
and product.

Cell therapies are capable of giving terminal
patients an opportunity to survive. At the end of
the day, considerations must be made based on
the added value that a piece of equipment or
upgrade brings about to one's services.

CCX Bottle 10. Waste

Pipettor 11. Exit Pass Through Chamber/
Enzyme Media CCX-FAH (Harvester)
Centrifuge Bottles

Centrifuge
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mrHidden Pietures

The grinch is trying to steal Christmas! Help the team find stuff hidden in the Health
Quarters and put a stop to his evil schemes. Catch the grinch if you can...

We're feeling extra festive, so we have not only one, but two games to bring
the holiday cheer! Stop the grinch from stealing Christmas by finding him in
a game of Hidden Pictures. After that, help our scientist crack the code to
solve for the Grinch's secret messages.

A Scientist Contaminated A Stem
Cell Culture! Can you help Professor
VacciXcell find the culprit?

On the 10th of January 2022, Professor VacciXcell
and his peers prepared a stem cell culture,
arranged, and set up all the materials, samples,
and reagents needed in an aseptic manner. On
the 4th day, professor VacciXcell noticed a change
in the color of the media. It appeared turbid and
had some sort of thin film on the topmost layer. By
observation, he knew something was wrong.

Upon a more thorough investigation, it turned out it
was contaminated with Mycoplasma bacteria. Now,
Professor VacciXcell is scrutinizing who contami-
nated the cell culture. He then asked his peers, and
had the following alibis:

Mr. Pharma: '/ prepared the stem cell sample. Got
it from our cryogenic tank (LN2) wearing a full PPE.
After this, | thawed it inside our Labculture® Class Il
B2 Biological Safety Cabinet in a 37°C water bath in
less than a minute. After thawing, | poured it into the
tube with 14 ml of media and centrifuged at 1000
RPMs for 10 minutes. | removed the supernatant.
Added 2 ml of media and added to 2 T75 flasks that
have 14 ml of media in it

° THE HEALTH QUARTERS

Ms. Pharma: "While Mr. Pharma is preparing and
thawing the sample needed for the culture. | was
helping him prepare for the materials needed:
automatic pipettes, vacuum flask/aspiration device,
cryogenic vials, T-flasks, 70% alcohol for disinfection,
pre-warmed culture media, etc.”

Ms. TaPestle: "On day 2, | measured the pH and
glucose levels. | got 1 properly labeled Ty5 flask from
the CelCulture® CO- incubator, aseptically cleansed
it with 70% alcohol, and obtained a small amount

of culture media under the Labculture® Class Il B2
Biological Safety Cabinet while wearing a full PPE"

Ms. VacciXcell: ‘On day 3, | changed the culture
medium of the 2 T75 flasks since the pH is starting
to get yellowish in color which indicates acidity and
decreased glucose levels. Wearing full PPE, | did the
procedure under our Airstream® Class | Biological
Safety Cabinet and put back the T75 flasks on the
CelCulture® COz incubator afterwards.”

WHO WAS THE

CULPRITS

Scan this QR Code to
play the game online!

Note: Preparation of cell culture
requires the use of multiple sets of
equipment. In an adaptable system
like the Cell Processing Isolator
(CPI), exposure to a non-grade A/
ISO Class 5 external environment is
limited as all the necessary equip-
ment is fully integrated within the
system.

Esco Healthcare promotes the use
of CPI - fully designed to isolate
your process to ensure operator
safety  without ~ compromising
product quality.
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Cellular Agriculture Stem Cell Biology Cultured Meat

Tissue Engineering Nanomedicine Drug Delivery

Cell Repair Aluminosilicate Isolator
21 Changi South Street 1 Singapore 486777
Tel: +65 65420833 @ Fax: +65 65426920
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Follow us on Social Media
Learn more about Esco Healthcare through our website and social media account by scanning this QR code.

@EscoHealthcare @escolifesciences @EscoAsterPteltd @escolifesciences @escohealthcare @escolifesciences
@EscoPharma @escoaster
@EscoTaPestleRx
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