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• Refrences:

• USP –NF 

• BP

• EP

• PICs (Inspection of medicinal gases – Aide-memoire . Sep 2007)

• ISPE Guide Process Gases (ED2 – OCT 2023)

• WHO good manufacturing practices for medicinal gases (annex 5)

• EMA (Annex 15: Qualification and Validation Volume 4 – march 2015)
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WHAT IS IT?

• Pharmaceutical Gases

• Medicinal Gases

• Process gases

• The gases that come into direct contact with the biopharmaceutical and 
pharmaceutical manufacturing process streams (ISPE)
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WHICH?

• Compresses Air

• Nitrogen

• Oxygen

• Argon

• Carbon Dioxide

• Helium

• …
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WHERE?

• Gases that are commonly used in the pharmaceutical industry are:

• Nitrogen for inerting or flushing

• Air for flushing

• Oxygen for fermentation

• Carbon dioxide for extraction and purification

• The quality of those gases is specified in the European and U.S. 
pharmacopeias.
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WHERE?

•Nitrogen

• used to protect precursors, reagents, and pharmaceutical products from reacting 
with oxygen

• as a packing gas in Ampule, blister packs and form-fill-seal (FFS) vials

• pressurizing agent to check for leaks in process equipment (such as tanks, vessels, 
and pipes). 

• to discharge or transfer other fluids from storage tanks and reservoirs in a similar 
manner.

• in GC, as a carrier gas (ultra-high-quality )
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OIL FREE COMPRESSED AIR
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WHERE?

• Compressed Air

• for flushing

• For pressurized air in mechanical systems. Pneumatic (compressed-air)

• For Drying
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WHERE?

• Oxygen:

• In sterile ampoule production

• in fermenters using cell cultures. pure oxygen is used to “enrich” the internal 
environment, enhancing growth rates and productivity.

• In pharmaceutical synthesis (combination of roughly 10% oxygen with nitrogen)
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WHERE?

• Carbon Dioxide

• (CO2) is inert, much like nitrogen

• ideal for general-purpose blanketing and packing.

• is employed as a supercritical fluid (an intermediate state between liquid 
and gas as high temperatures and low pressures.)

• for organic compound extraction

• for “micronization”, the process of producing very tiny particles of active 
medicinal substances.
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WHY?
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NITROGEN
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CHALLENGES

• testing of those gases is a real challenges for the industry :

• Dedicated analytical equipment according to the pharmacopeias with the 
appropriate qualification

• Dedicated sampling method fully validated

• Trained and qualified technician with special focus on safety and security 
issues

• gas should also be tested in terms of particular contamination and bio 
contamination. The contamination of the gas should not be higher than the 
contamination of the room where it is used
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EP 

Nitrogen 99.5 %

NITROGEN, LOW-OXYGEN

Nitrogenium oxygenio depletum

which is used for inerting finished medicinal products which are particularly 
sensitive to degradation by oxygen. 

Oxygen: maximum 5 ppm V/V, 
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EP

• NITROGEN 99.5%

• is monograph applies to nitrogen for medicinal use.

• Oxygen. Not more than 50 ppm V/V,

• Carbon dioxide: Not more than 300 ppm V/V, 

• Carbon monoxide. Not more than 5 ppm V/V, 

• Water. Not more than 67 ppm V/V

• Assay : GC
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USP - NF

Nitrogen 99.0 %

• Nitrogen contains not less than 99.0 percent, by volume, of N2 

Identification— Prepare a gas chromatograph…

• Odor: no appreciable odor is discernible.

• Carbon monoxide: not more than 0.001%.

Limit of oxygen— Not more than 1.0% of oxygen

Assay : GC
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USP - NF

• Nitrogen 97 Percent

• is Nitrogen produced from air by physical separation methods. 

• Assay: GC

Odor 

• Carbon dioxide: not more than 0.03%.

• Carbon monoxide: not more than 0.001%.

• Limit of nitric oxide and nitrogen dioxide: not more than 2.5 ppm 
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USP -NF

Medical Air 

is a natural or synthetic mixture of gases consisting largely of nitrogen and 
oxygen. 

It contains not less than 19.5 percent and not more than 23.5 percent, by 
volume, of O2
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USP -NF

• Oxygen 

• contains not less than 99.0 percent, by volume, of O2.

• [NOTE—Oxygen that is produced by theair-liquefaction process is exempt 
from the requirements of the tests for Carbon dioxide and Carbonmonoxide
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USP -NF

• Helium 

• contains not less than 99.0 percent, by volume, of He.
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PICS
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PICS

• Manufacturing of 

• medicinal gases 

• is regulated by the PIC/S GMP Guide and Annex 6
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•- Air compressors 
• - Maintenance frequency 

• - Change and consumption of oil 

• - Oil type used 

• - Check of bearings 

• - Air Cooled 

• - Water cooled (water quality)

• - Pressure 
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• Crucial questions 

• Type of compressor and oil used?

• If water could come in contact with medicinal gas: microbiology? 
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•Filters & /Molecular Sieves
• - Types 

• - Changing frequencies 

• - Proper installation 

• - For sieves regeneration 

• - Pressure drop 

• - Integrity testing
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• - What type of filters do they use? 

• - SOP for maintenance? 

• - How is (or is) really integrity tested for these filters? 
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•- Storage tank 
• - Design 

• - Maintenance 

• - Tank pressure 

• - Filling leve

May-25dr.m.khorasanian@gmail.com



•Quality control labs 
• Test method 

• Trend analysis 

• Validation of analytical methods

Tubing distance for sampling and purging principles when performing analysis

Calibration gases 

Standards 

Microbiological contamination 

Particles 

OOS 
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• Cylinders 

• Receiving and preparation 

• Maintenance 

• Storage 

• Specification for cylinders and valves 
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ISPE

• 2 Pharmaceutical Gases: 

• Regulatory Requirements and Industry Best Practices...... 

• GMP Requirements

• Gases Used for Pharmaceutical Production
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DRYER
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FILTERS
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FILTERS
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FILTERS
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FILTERS
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TRAPS / DRAINS
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CONTROL
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QUALITY MONITORING
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WATER MONITORING
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STERIL / NON STERIL
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MICROBIAL TEST
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MICROBIAL TEST
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PARTICULATE M.

May-25dr.m.khorasanian@gmail.com



MOISTURE M.
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HYDROCARBONS M.
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HYDROCARBONS M.
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RISK ASSESMENT
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QRM
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QRM
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VALIDATION AND QUALIFICATION

• URS : User Requirements Specification

• System Risk Assessment

• DR & DQ : Design Review and Design Qualification

• Factory acceptance testing (FAT) /Site acceptance testing (SAT)

• IQ : Installation Qualification

• OQ : Operational qualification

• PQ : Performance qualification

• RE-Qualification 
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