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Introduction
The pharmaceutical industry is primarily concerned with the research, design, development and
manufacture of drugs and medications for human and animal health. From health supplements
to breakthrough treatments for chronic and acute illnesses, from expensive one-off treatments
to everyday household medications, the pharmaceutical industry develops and manufactures a
wide range of products, and calls upon an extensive network of suppliers and distribution
companies to do so.
Pharmaceutical businesses range from private concerns to state-run enterprises and
multinational giants, and their sites can be found at diverse locations around the world. There is
always demand for their products, but with the COVID-19 pandemic, the pharmaceutical
industry has seen exponential growth and sustained growth seems likely to continue into the
foreseeable future.

However, the race to produce vaccines and effective treatments for COVID-19 symptoms has
not been straightforward. Pharmaceutical businesses have faced major supply chain and
logistical challenges lately, some of which are set to continue and will shape their strategies as
their navigate the post-COVID ‘new normal’. Many pharmaceutical companies will probably
decentralise their production models and move towards smaller plant with agile set-up in many
countries, as well as advances like continuous manufacturing, in order to minimise disruption.

Regulations and requirements in the pharmaceutical industry
All pharmaceutical products sold in the EU need to meet the strict safety and quality standards
set by the European Medicines Agency, and those sold in the US must meet the regulations
issued by the US Food and Drug Administration (FDA).
Good Manufacturing Practice (GMP) is a system that ensures products are consistently
produced in accordance with stringent quality standards. It is designed to minimise those risks
arising in pharmaceutical production that cannot be eliminated through testing the final product.
EU regulations require all pharmaceutical manufacturers to comply with EU GMP if they wish to
supply products to countries within the EU. Manufacturers and importers are regularly inspected
to check compliance with the EU GMPs, regardless of where the manufacturing plant is located.
The frequency of inspection is based on a risk assessment, and in addition the local national
competent authority must supply written confirmation that the manufacture of each batch of
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product conformed to GMP regulations. The EU legislation governing pharmaceutical products
is compiled in the publication The Rules Governing Medicinal Products in the European Union.
In the US, the regulatory standard for pharmaceutical products is set out in the Current Good
Manufacturing Practice (CGMP) regulations. The FDA inspects manufacturers worldwide for
compliance with CGMP, and issues guidance for manufacturers in the Code of Federal
Regulations, Current Good Manufacturing Practice for Finished Pharmaceuticals.
After manufacturing,
the final product is
routinely analysed by
laboratories to verify
its quality.
Pharmaceutical
analysis is a crucial
and rigorous process
that can occur at
various points in the
supply chain: in some
cases, a single batch
of product may be
analysed several
times, for example by
the company that
produces it, by a
third-party laboratory,
by the trader who
buys it, and by the
hospital that uses it.

An overview of pharmaceutical processing
The manufacture of pharmaceutical products starts with various chemical ingredients. The
following are commonly used:
•

Active pharmaceutical ingredient (API) – the API is the primary, biologically active
medicinal component of the drug. For example, the API in aspirin is acetylsalicylic acid.
This API will treat pain, fever or headache. Some medicines carry the name of the API.
For instance, the API of paracetamol is paracetamol (known in some regions as
acetaminophen).

•

Excipients – these are the non-active components, such as lipids, which serve as
carriers. Such ingredients may also be used to make the drug easier to take or more
palatable, for example by adding volume, a sweet flavour or a colour.

•

Solubilisers or emulsifiers of the active ingredients.

•

Plastics or polymers, which are often used to create the dispensed form of the finished
pharmaceutical product, for example as a coating on a tablet.

•

Solvents such as acetate, methanol, isopropanol and ethyl acetate are used to dissolve
or disperse polymer materials and apply them to the surface of tablets and capsules.
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The process of drug manufacture is a complex and multi-stage operation that can be broken
down into a series of unit operations, which may include the blending of chemicals, wet and dry
granulation, milling, hot-melt extrusion, coating, tablet pressing and finally packaging. To
produce the exactly correct formulation, release rate, consistency and dosage demands many
chemical compounds and substances, and a wide range of processes. Each manufacturing
process in a pharmaceutical plant has its own precise requirements and manufacturing
guidelines to achieve consistent quality. As a result, it is crucial that pharmaceutical
manufacturing equipment follows good manufacturing practice.

Gas detection requirements in the
pharmaceutical industry
Pharmaceutical manufacturing involves multiple hazardous unit operations, from synthesis of
active pharmaceutical ingredients (such as the API) to processing operations such as milling,
blending, granulation and drying. Various gas hazards may arise, for example:
•
•
•
•
•

Toxic and flammable gases may pose a threat at several stages of pharmaceutical
manufacture, including as substances released during coating processes and from drying
ovens.
In areas of bulk chemical storage and mixing areas.
Exhaust from boilers (and the monitoring or maintenance of these).
In processes involving the synthesis of chemicals and chemical compounds.
From cleaning agents used in clean in place (CIP) processes.

Explosion risk from flammables
Exposure to flammable chemicals and solvents is one of the
commonest hazards in pharmaceutical manufacture, and the storage
of combustible solids and flammable liquids also generates fire
hazards. If uncontrolled, fire can rapidly spread to other parts of the
facility and escalate to trigger even more serious, secondary
accidents. Common industrial utilities, such as boilers or heat
exchangers, also present a risk of explosion.
Best practices call for combustible gas detectors to be installed in any
area where flammable or combustible solvents are used or stored. In
the event of a leak, and an accumulation of solvent vapours, a flammable gas detection system
should activate visual and audible alarms, and turn on the ventilation system when flammable
gases reach a pre-set LEL level.
Crowcon’s Xgard Bright with Nevada Nanotech MPS™ sensor provides next-generation gas
detection technology that simultaneously monitors 15 flammable gases with just one sensor and
provides a highly accurate True LEL™ reading for all of them. Xgard Bright with MPS™ is ideal
for multi-species environments and needs no calibration, resulting in lower ongoing
maintenance costs and reduced interaction with the unit. This reduces risk to personnel, and
avoids costly downtime. The MPS™ sensor is also immune to sensor poisoning. Read more
about MPS in our whitepaper.
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Risk of toxicity from solvents and APIs
In addition to posing a risk of fire or explosion, solvents and APIs used in pharmaceutical
production are generally highly toxic. Prolonged exposure to some APIs may cause chronic
health effects, or even death.
Solvents are necessary
components of the medicine
formulation process, and
exposure to solvents is
among the most common
hazards in pharmaceutical
production. Solvents can
irritate the eyes and
respiratory tract, and/or
cause damage to the liver,
kidneys, heart, blood vessels,
bone marrow and nervous
system. Inhalation of some
solvents may have a narcotic
effect, causing fatigue,
dizziness, unconsciousness,
and even death.

Oxygen depletion risks from nitrogen
Like the food and beverage industry, the pharmaceutical industry relies heavily on nitrogen (N2)
in its various applications to create a sterile environment. Consequently, oxygen depletion is a
risk to consider. Examples of nitrogen gas applications in pharmaceutical manufacturing
include:
•
•
•
•

Blanketing – nitrogen blanketing is deployed to prevent rapid oxidation, corrosion, and
maintain the purity of pharmaceutical ingredients during manufacturing.
Nitrogen purging – removes air from packaging before it is sealed, to help preserve and
protect the product during transport.
Product transfer – the use of a safe, inert gas to transfer pharmaceutical materials in
liquid or powder form to reduce combustion risks.
Cryogenic freezing – some medicines, including some COVID-19 vaccines, must be
stored at ultra-low temperatures (-70ºC) to prevent the formulation breaking down. Liquid
nitrogen is commonly used as a freezing agent, as is carbon dioxide.

In pharmaceutical settings, nitrogen is usually generated on site. When liquid nitrogen leaks, it
will quickly expand and displace oxygen in the surrounding area – in a confined space, the
consequently reduced oxygen level can be fatal. Because nitrogen is an inert gas, detection of
oxygen deficiency is a better indication of risk than the detection of nitrogen alone.
Continuous monitoring of oxygen is used to ensure the safety of personnel working in areas
where nitrogen is used or stored. Crowcon’s Xgard Bright oxygen detector has integral relay
contacts that can be programmed to turn on ventilation fans whenever a low oxygen level is
detected.
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For personal protection, many workers in pharmaceutical settings require a portable gas
detector. Crowcon’s Gasman oxygen detector provides an unparalleled life span of up to 5
years, and the new lead-free oxygen sensor delivers a reduced environmental impact for fleet
managers and companies alike. The mandatory removal of lead anodes in electrochemical
oxygen sensors takes effect in 2024, as outlined in the Restriction of Hazardous Substances
(RoHS) Directive. Read more in our long-life oxygen sensor whitepaper.

Risks from disinfectant agents
In the pharmaceutical industry, cleanliness is critical at all stages and automated CIP is
routinely carried out before or after a production run. Typical CIP involves running a cleaning
agent (hot water, steam, ozone, chlorine or hydrogen peroxide) through the process equipment
– tanks, piping and fittings – without disassembly. The cleaning agents generally include a
strong oxidising agent and a highly effective disinfectant. In some cases, CIP may pose a gas
hazard.
Some of the common disinfectant chemicals used in pharmaceutical sanitisation are:
Chlorine Gas
Chlorine gas dissolves in water to form sodium hypochlorite, a powerful and cost-effective
biocide that is commonly used across multiple industries due to its ability to kill nearly all types
of microorganism including fungal spores. However, exposure to chlorine gas causes breathing
difficulties as well as irritation to the eyes, nose and skin. Read more about chlorine hazards in
our fact sheet.
Hydrogen peroxide (H2O2)
Liquid hydrogen peroxide is a widely-used chemical, popular for its sterilisation and sporicidal
properties. For cleanroom sterilisation, a vaporised mixture of hydrogen peroxide and water is
often used. A key benefit of hydrogen peroxide is that it decomposes to oxygen and water and
therefore leaves no residuals. However, exposure to H2O2 may irritate the eyes, nose and
throat. Crowcon’s Xgard Bright now offers safe area H2O2 detection
Ozone (O3)
ozone is recognized as an excellent option for disinfecting biopharmaceutical water systems.
Ozone (O3) is a highly reactive molecule made up of three atoms of oxygen, which decays back
to oxygen. Ozone is also a toxic gas, characterised by a strong, pungent smell.
Crowcon’s Xgard Bright is often used to monitor chlorine, hydrogen peroxide and ozone gas in
equipment and storage areas. For the monitoring of multiple detection points, Xgard Bright
comes with addressable output for connection to a central controller. Crowcon’s Gasmaster 64
controller allows multiple devices to be connected via a single cable and is modular, so it can be
configured to very specific requirements. Read more about Crowcon’s addressable controller
here.

Odour risks and the monitoring of factory perimeters
Pharmaceutical production sites and chemical research and development facilities can give off
strong odours. With multiple APIs and compounds being synthesised and mixed, and so many
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processes taking place, it is perhaps unsurprising that the malodorous gases emitted can be
unpleasant for plant employees and neighbouring communities. In most regions, an offensive
odour is considered a nuisance and potentially detrimental to health. Most pharmaceutical
manufacturers are keen to show they are environmentally friendly and responsible neighbours.
Exhaust gases are usually treated to remove odours at the discharge duct or ventilation outlet.
In most cases, chemical adsorption or dry scrubbing is used to remove foul smelling gases.
Crowcon offers a comprehensive odour monitoring system to measure odour concentration,
volatile organic carbon (VOC), hydrogen sulphide (H2S) and ammonia (NH3). The system
comes with build-in meteorological sensors, and a sample pump with MODBUS output. It is
housed in a weatherproof enclosure and can run continuously with little downtime. The odour
monitoring system comes with a data acquisition system, which provides records ideal for
compliance control.

Pictures of Crowcon’s field odour monitoring system with data acquisition installed around the
perimeter of an industrial park.
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Portable Monitors
T4
•
•
•
•

Easy to use one-button functionality
TWA resume function
Easy servicing and quick turnaround
Bump test station available

•
•
•
•
•

Integrated pump (up to 30 m sampling)
One-button operation
IR sensor for wide range of hydrocarbons
Confined space entry (CSE) kit available
Bump test station available

•
•
•
•
•

Easy to use one-button functionality
TWA resume function
Easy servicing and quick turnaround
Industry’s first 5-year warranty Oxygen sensor
Next generation flammable gas sensor with MPS
technology

Gas-Pro

Gasman
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Fixed Monitors and Controllers
Xgard
• Rugged reliable detector
• Available in various gases and material
• mA or mV output

Xgard Bright
•
•
•
•
•

Modbus or Hart output
Local display
Non-intrusive calibration
Modbus or Hart output
Now available with MPS™ (molecular property spectrometer)
sensor for calibration-free detection of 15 flammable gases
simultaneously

•
•
•
•
•
•

Universal transmitter for all sensor types
Hot swap sensor module – no special tools required
Non-intrusive calibration
Modbus or Hart output
SIL2 rated
Remote sensor option available

XgardIQ

Vortex
• Up to 12 configurable channels
• Modbus compatibility
• SIL 1 (IEC 61508) validated

GM Controllers
• Up to 128 channel inputs
• Modular configuration
• Touch screen display
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