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In 2020, while the world suffered from the worse pandemic in decades, the acronym PCR, became familiar to
most of us. PCR (Polymerase Chain Reaction) procedure has recently been realized as a major tool specifically
in diagnosing people contaminated by Coronavirus. PCR was invented in the early 80’s and became one of the
most widely used methods in molecular biology. It is used mainly in labs to produce sufficient quantities of
DNA or RNA from a sample where this material is in limited quantities.
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and agriculture, to name a few. See the
chart to the right for an example of reverse
transcription polymerase chain reaction
which is a laboratory technique combining i p———
reverse transcription of RNA into DNA, I -
along with amplification of specific DNA
targets using PCR.
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Figure 7:7 cycle of RT-PCR (reverse transcriptase PCR)

This contamination can come from the environment, or from cross contamination by other preamplified samples. Depen-
ding on the application, the impact of contaminations can be dramatic and could result in bad diagnostics or could com-
promise criminal investigations.

In order to optimize PCR and to avoid compromised results, the PCR process must be clearly organized, following 3 major
steps, each of them requiring stringent protocols:

1 - Lysis of cells and extraction of DNA or RNA
2 - Preparation of PCR mixture before amplification Air + Particles
3 - Amplification by itself in a thermocycler

DNA and RNA are contained inside cells, and more generally, in the cell
nucleus. Prior to PCR, the first step is the extraction of DNA or RNA from the
cell. This can be done using different strategies. During this step, the sample
must be protected to avoid it being contaminated by environmental pollution,
while at the same time the operator must be protected against hazardous
chemical that are used to extract DNA or RNA. If the sample is a pathogenic
micro-organism, this part of the procedure must be performed in a Biological
Safety Cabinet type 2. At the end of step one, the extracted sample must be
isolated, and the next step must absolutely be performed in a second work
station.

During step 2, also called pre-PCR, extracted samples are mixed with all
reactants that are needed to perform amplification. These reactants include
primers that hybridize into flanking sequences on opposing strands of the tar-
get, 4 deoxyribonucleoside triphosphates and a DNA polymerase along with
buffer, co-factors of enzymes and water. During this sequence, the sample is
highly sensible to both environmental and cross contaminations, as DNA or
RNA strands are no longer protected by cells, and are in very limited quan-
tities. Environmental contamination could come from dust air pollution that
embeds micro-organisms or other biological material, and cross-contamina-
tion could come from a previous sample that was manipulated in the same Erlab CaptairBio 321
enclosure.

The best way to protect the sample against air contamination, is to blow purified air on the sample. Air is purified by
passing through high efficiency particulate filters such as HEPA H14 or ULPA U16. These filters are able to trap airborne
pollution due to a network of non-woven glass fibers, that traps submicronic particles, at very high effi-ciency (more than
99.995% for H14 filters according to EN 1822-1 or 99.9995% for ULPA U16 filters according to the EN1822-1). When such
filters are correctly used, and sized appropriately, ISO 5 air cleanliness is accomplished.
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Achieving such air quality, requires the use of appropriate filters, to correctly manage
airtightness through the filter, and to deliver enough air flow to maintain a sufficient
overpressure when compared to the surrounding environment. Working in this type
of purified air is mandatory for PCR applications. It can be achieved by working in a
cleanroom, but more commonly it is done through the use of dust-free enclosures,
using HEPA or ULPA filters.

Additionally, during step 2, it is necessary to prevent cross contamination. The risk

is high to contaminate a fresh extracted sample with a sample previously mixed in
the enclosure. To avoid such contamination, UV-C, at 254 nm has been shown to be
efficient. Short UV waves at 254 nm directly affect cellular RNA and DNA (e.g. bacte-
ria and viruses) and degrade them. UV absorption creates bonds between adjacent
nucleic acids. These alterations in DNA or RNA block the possibility of replication.
When buying a safety enclosure for pre-PCR, it is necessary to ensure that the proper
wavelength is delivered by a UV bulb and that it is delivering a UV dose strong enough
to destroy contamination between the 2 preparations. For that, the ratio between the
workstation dimension, the UV power, and its distance to the worktop are some of the
most important parameters. As an example, RNA viruses are deactivated by 12 mJ/cm2 of UV-C lightning according to
Predicted Inactivation of Viruses of Relevance to Biodefense by Solar Radiation, C. David Lytle and Jose-Luis Sagripanti*, J
Virol. 2005 Nov; 79(22): 14244-14252.

If these first 2 steps are correctly performed, then step 3, PCR by itself can be performed in a thermocycler. As the samples
are sealed, the risk of contamination in thermocyclers is close to zero.

For more than 2 decades, Erlab has delivered thousands of PCR workstations. The most recent models are dedicated to 2
types of situations:

CaptairBio 320 is recommended when pre-PCR is performed in a cleanroom. The
CaptairBio 320 Smart is a workstation where UV contamination is optimized to avoid
cross-contamination. It features an 18W UV bulb at 254 nm that delivers a minimum
of 0.08 jJ/s/cm2 at the level of the worktop.

CaptairBio 321 and 391, are 2 workstations that prevent both cross-contamination ‘
and environmental contamination of samples. They can both embed HEPA or ULPA L 4'.
filters and are equipped with high performance 254 nm LED 900/950 lux UV bulbs. —— >

“" Erlab CaptairBio 320
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Since 1968, Erlab has been a specialist, inventor and world leader in ductless, zero-emission filtering fume hoods for
laboratories to provide total safety in chemical handling.

o Erlab filtration

We provide technologies to protect laboratory staff from inhaling chemicals. This is made possible thanks to our Research and
Development (R&D) department, which has continuously improved our filtration technology for more than 50 years. That's why,
in 2009, we invented the ERLAB ABOVE label for tried and tested filtration technology.

Q The AFNOR NF X 15-211: 2009 standard

Erlab's filtration technology conforms to the NF X 15-211: 2009 standard, the industry’'s most demanding standard for molecular
filtration, developed by a committee of independent scientists and specialized manufacturers.

This text imposes performance criteria linked to:
« Filtration efficiency
+ Containment efficiency
« Air face velocity
+ Documentation: chemical listing

e The ESP program

A set of three services included with the purchase of each device designed to ensure your safety.

eValiQuest Risk analysis — Determination of protection needs — Determination of ergonomic needs.

ValiPass Certified installation — Total safety for handling.

ValiGuard Ongoing monitoring — Preventative and maintenance inspections — Device reconfiguration based on
protection needs — Development of handling.

e Flex technology

The combination of molecular and particulate filtration technologies allows a single device to meet laboratories' protection
needs. This innovation from Erlab’s R&D department offers unprecedented flexibility, versatility and value. A single device can
be reconfigured over time and easily reassigned to other applications.

e Smart technology

Smart technology is a simple and innovative means of communication that improves safety. This technology uses a light and
sound signal to indicate the user's level of protection. The advantages of the technology are:

1/ Light pulsation: Real-time communication via LED light pulses intuitively alerts the user to the device's operating
status.

2/ Simplicity: One-touch activation.
3/ Detection system: The exclusive detection system continuously monitors filtration performance.

4/ Built-in monitoring: This service provides direct access to the status, settings and history of your device.
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