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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc.
and others. However, the Association or its members, jointly or severally, make no guarantee of the results and
assume no liability or responsibility in connection with the information or suggestions herein contained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety procedure or method, precaution,
equipment or device is contained within, or that abnormal or unusual circumstances may not warrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association
invites comments and suggestions for consideration. In connection with such review, any such comments or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable oppor-
tunity to be heard. Proposed changes may be submitted via the Internet at our website, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of this
document by government agencies and others, this document is purely voluntary and not binding unless adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.
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1 Introduction

This publication is a standard for compliance with the applicable regulations of the U.S. Food and Drug Admin-
istration (FDA) for the manufacture of bulk medical gases classified as drugs as described in Title 21 of the U.S.
Code of Federal Regulations (21 CFR) [1]." It outlines the requirements for manufacturing bulk medical gases
classified as drugs; however, it may not contain all information necessary to comply with FDA regulations. It is
the responsibility of each gas manufacturer to ensure that their standard operating procedures (SOP) comply
with all applicable federal, state, and local regulations.

2 Scope

This publication applies to the bulk manufacturing of medical gases as follows:

e bulk air separation (oxygen, USP and nitrogen, NF) manufacturing and distribution facilities;
e Dbulk carbon dioxide, USP manufacturing and distribution facilities;

e bulk helium, USP manufacturing and distribution facilities; and

¢ bulk nitrous oxide, USP manufacturing and distribution facilities.

This publication is intended to address current good manufacturing practice (CGMP) requirements for:

e Designated medical gases as defined in Section 575(1) of the Federal Food, Drug, and Cosmetic Act (Act)
or combinations thereof; and

e Other medical gases as defined in Section 575(2) of the Act that may be approved via a new drug application
(NDA) or abbreviated new drug application (ANDA) for which the sponsor has shown through a science
based risk management plan that this standard provides appropriate CGMPs [2].

Throughout this publication the terms medical gas or medical gases are used to refer to these categories of
products.

This publication does not apply to:

e Firms that engage in the filling, repackaging, transfilling, mixing, and/or relabeling of compressed medical
gas (CMQG) classified as drugs. See CGA M-2, Standard for the Manufacture of Medical Gases Classified as

Drugs [3];

e Refrigerated liquid oxygen USP that is filled at a patient’s residence or is filled, repackaged, transfilled, and/or
relabeled by home respiratory care companies; and

e Drugs that are defined as Investigational New Drug Applications.

See the United States Pharmacopeia and National Formulary (USP-NF) for information on the USP and NF designa-
tions for medical gases [4].

3 Definitions

For the purpose of this publication, the following definitions apply.
3.1 Publication terminology

3.1.1 Shall

Indicates that the procedure is mandatory. It is used wherever the criterion for conformance to specific recom-
mendations allows no deviation.
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3.1.2 Should
Indicates that a procedure is recommended.

3.1.3 May
Indicates that the procedure is optional.

3.14 Wwill
Is used only to indicate the future, not a degree of requirement.

3.1.5 Can
Indicates a possibility or ability.

3.2 Technical definitions

3.21 Adulterated
Condition in which a drug product actually or potentially does not meet all required or claimed standards of purity,
strength, identity, or quality, or contains a foreign substance that can be injurious to health.

NOTE—A drug product not manufactured in accordance with CGMP may be considered adulterated. See Section 501 of the
Federal Food, Drug, and Cosmetic Act [2].

3.2.2 Air liquefaction
Process by which air is separated into its component parts by cryogenic distillation.

3.23 Air separation unit (ASU)
Facility that manufactures bulk liquid oxygen, nitrogen, and/or argon by the air liquefaction process.

3.24 Alternate test method
Analytical method that is different from those described in the official USP/NF monograph and has been validated
to produce results that meet or exceed those achieved using the official USP/NF monograph method.

3.2.5 Assay
Analytical test used to determine the strength of the component of interest (for example, percent oxygen).

3.2.6 Automated analysis
Systems in the bulk medical gas filling or testing process that provide for automatic sampling, analysis, recording,
and/or storage of required quality control data.

NOTE—AnN automated analysis system may be considered an electronic record keeping system under 21 CFR Part 11 [1]. It
may or may not contain provisions for electronic signatures.

3.2.7 Batch
Specific quantity of a drug or other material that is intended to have uniform character and quality within specified
limits and be produced according to a single manufacturing order during the same cycle of manufacture.

NOTE—In a continuous process, a batch corresponds to a defined portion of the production based on time or quantity.

3.2.8 Bulk medical gas
Gas produced by various processes (distillation, cooling, purification) that is typically shipped in large quantities
in liquid tankers, rail tank cars, or tube trailers.

NOTE—Raw materials for these processes are air, chemicals, or other process by-products.

3.2.9 Calibrate
To check, adjust, or determine by comparison with a certified standard.

3.2.10 Calibration
Process by which an instrument is checked or adjusted to a certified standard.
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3.2.11 Certificate of analysis (COA)
Document supplied by the manufacturer that lists the specific analytical results of a shipment of drug product.

3.2.12 Commingled
Condition occurring when two or more noncontinuous batches or lots of bulk medical gas product are blended
together.

3.2.13 Compendia
Official compilation of drug monographs, which includes medical gases, containing minimum drug product spec-
ifications purity requirements and testing methods.

3.2.14 Compendial method
Specific analytical method contained or referenced in a monograph in an official compendia.

3.2.15 Component
Any ingredient intended for use in the manufacture of a drug product, including those that may not be used in the
drug product.

3.2.16 Compressed medical gas (CMG)
Medical liquefied or vaporized gas alone or in combination with other gases that is a drug as defined by the
Federal Food, Drug and Cosmetic Act, 21 USC Section 321 (2)(g)(1) [2].

NOTE—CMG includes the following:
e gas(es) recognized in the current USP-NF and its supplements [4]; and

e gas(es) intended for direct use in the diagnosis, cure, mitigation, treatment, or prevention of diseases in man or animals that
achieves its intended purpose through chemical rather than physical means.

3.2.17 Container
Vessel designed and constructed to retain a liquid or gas under positive pressure.

NOTE—A medical gas container typically refers to an insulated vessel capable of storing a medical gas in its liquid state at
low pressure and at a temperature that is considerably lower than the ambient temperature. For the purpose of this publication,
the container is a cryogenic trailer or rail car.

3.2.18 Contaminant
Any substance that can significantly affect the purity and physical attributes of CMGs.

3.2.19 Cryogenic liquid
Refrigerated, liquefied gas having a boiling point below —130 °F at 14.7 psia (—90 °C at 101.3 kPa, abs).2

3.2.20 Drug

Substance recognized in the USP-NF or any supplement; articles intended for use in the diagnosis, cure, miti-
gation, treatment, or prevention of disease in man or other animals; articles (other than food) intended to affect
the structure or any function of the body of man or other animals; and articles intended for use as a component
of any previously specified substance [4].

3.2.21 Identity
Determination of whether or not a CMG is what it is purported to be.

3.2.22 In-process
Intermediate stage within the manufacturing operation.

2 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure or (kPa, differentiamments
pressure. All kPa values are rounded off per CGA P-11, Guideline for Metric Practice in the Compres;ed (ias Industry [5]. ]
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3.2.23 Labeling

e (Noun) Labels and other written, printed, or graphic material on a CMG container or wrapper, or the written,
printed, or graphic material accompanying a CMG.

e (Verb) The act of applying labels as described in the firms' SOP.

3.2.24 Lot

Batch or a specific identified portion of a batch having uniform character and quality within specified limits; or, in
the case of a drug product produced by continuous process, a specific identified amount produced in a unit of
time or quantity in a manner that ensures uniform character and quality within specified limits.

NOTE—For bulk manufacturing, the lot is considered to be the amount in a single container.

3.2.25 Lot number
Any distinctive combination of letters, numbers, or symbols from which the complete history of the manufacture
and distribution can be determined.

3.2.26 Manufacturer
Person or firm that produces CMGs; fills CMG containers by liquid-to-liquid, liquid-to-gas, or gas-to-gas; or rela-
bels filled containers of CMGs.

3.2.27 Misbranded

Condition in which the label or labeling of the medical gas does not clearly identify the medical gas; does not bear
all required information; bears the required information in an inconspicuous manner; or gives information that is
misleading, inaccurate, incomplete, or dangerous.

NOTE—See Section 502 of the Federal Food, Drug, and Cosmetic Act [2].

3.2.28 Monograph
Specifications and test methods for CMGs as found in the USP-NF [4].

3.2.29 Prefill
Operations or procedures performed to ensure the suitability of residual medical gas product in a container before
the introduction of the intended gas.

3.2.30 Production record
Quality record that is used to record significant CGMP process steps.

3.2.31 Quality control unit (QCU)
Any person or organizational element designated by the firm as responsible for the duties relating to quality
control.

3.2.32 Quarantine
Physical isolation, segregation, or identification of medical gases or materials pending a decision on their subse-
quent disposition.

3.2.33 Residual
Medical gas product remaining in a container upon return to the manufacturer.

3.2.34 Review/Release
Act by the quality control unit (QCU) to evaluate production and quality control records for accuracy, complete-
ness, and compliance and then approve or reject the medical gas for release.

NOTE—The reviewer/releaser cannot be the same person that conducts and records the production or analysis.

3.2.35 Validation
Documented evidence providing a high degree of assurance that a specific process consistently produces a
product that meets its predetermined specification and quality attributes.
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4 Health and safety considerations

All individuals associated with the manufacture of bulk medical gases shall be trained in the applicable health
and safety considerations.

5 Key laws, regulations, and guidelines
51 Federal

511 Federal Food, Drug, and Cosmetic Act

The Act is a law enacted by Congress that includes definitions, prohibited acts and penalties, specific information
for drugs and devices, and general administrative provisions [2].

5.1.2 Health Canada Food and Drug Act and Requlations

Although this publication contains information on industry practice that is used to ensure compliance to the U.S.
FDA requirements for drugs, the practices for the fabrication, packaging/labelling and testing of medical gases
that are detailed in this document are also intended to demonstrate a firm's ability to comply with the general
interpretation of the Health Canada guidance document GUI-0031, Good Manufacturing Practices (GMP) for
Medical Gases [6].

5.1.3 Title 21 of the U.S. Code of Federal Regulations

Title 21 of the U.S. Code of Federal Regulations (21 CFR) is a body of regulations promulgated under Federal
Food, Drug, and Cosmetic Act and enforced by the FDA. All manufacturers of bulk medical gases are required
to comply with certain drug regulations contained in 21 CFR [1].

5.1.3.1 Labeling (21 CFR Part 201)

The Federal Food, Drug, and Cosmetic Act defines labeling as any printed or graphic material accompanying a
product. 21 CFR Part 201 details what shall be contained in product labeling [1]. For bulk gas manufacturers,
labeling can take several forms including a letter of conformance, a bill of lading, an invoice, etc. See
CGA M-15, Standard for Appropriate and Effective Requlations for Medical Gases within 21 CFR Parts 201, 205,
and 210/211, for the proposed changes to the labeling reqgulations impacting bulk gas manufacturers [7].

5.1.3.2 Prescription drug marketing (21 CFR Part 203) and State licensing of wholesale pre-
scription drug distributors (21 CFR Part 205)

21 CFR Parts 203 and 205 states the minimum standards, terms, and conditions including but not limited to:

e licensing requirements for wholesale prescription drug distributors by state licensing authorities;
¢ minimum qualifications for firms being licensed;
¢ minimum qualifications for personnel employed by a firm engaged in wholesale distribution;

e storage, security, and handling requirements for prescription drugs; and

establishing and maintaining prescription drug distribution records.

See CGA M-15 for the proposed changes to the wholesale drug distribution regulations impacting bulk gas man-

ufacturers [7].
5.1.3.3 Registration (21 CFR Part 207)

Any firm engaged in the manufacture of medical gases shall register each of its manufacturing sites electronically
with the FDA on an annual basis. In addition, the firm shall keep a current list with the FDA of the medical gases
manufactured at a registered location. The FDA requires submission of an annual registration renewal to verify

the status of a firm’s operation. Documents
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5.1.34 Current good manufacturing practices (21 CFR Parts 210 and 211)

21 CFR Parts 210 and 211 contain the current good manufacturing practices (CGMP), which specify the minimum
requirements for the manufacture or holding of a drug to ensure product safety, identity, strength, quality, and
purity [1].

See CGA M-15 for the proposed changes to the current good manufacturing practices regulations impacting bulk
gas manufacturers [7].

5.1.4 United States Pharmacopoeia and National Formulary

The USP-NF and its supplements contain specifications and official test methods for the following medical gases:

carbon dioxide, USP;

e helium, USP;

e nitrogen, NF;

e nitrous oxide, USP; and
e oxygen, USP.

Alternate test methods can be used if they are validated and to meet or exceed the official test method. Methods
and standards used to validate equivalency are contained in the USP-NF and other publications [4].

515 Guidance documents

Guidance documents have been developed that define acceptable principles and practices of general applicabil-
ity. These are not legal requirements but are acceptable to the FDA for compliance.

5.2 State/Local

Firms should contact the appropriate state agency (Board of Pharmacy, etc.) to ascertain state and local regula-
tions that are applicable to medical gases.

State CGMPs may be more stringent than the Federal model. The more stringent CGMPs should be followed.
6 Standard operating procedures
CGMP require that each firm develop, approve, implement, and maintain its own SOP. SOP shall be in writing

and approved by the QCU. CGMP outline the areas that should be addressed in SOP and suggest minimum
requirements. SOPs are a firm’s master production and control record as stated in 21 CFR Part 211.186 [1].

SOP shall be current, accessible, and followed by the applicable personnel.

SOP shall be in writing, appropriately approved, and should include all medical gas manufacturing procedures,
documentation, and quality control activities necessary to meet CGMP requirements including quality responsi-
bilities and medical release procedures. Manufacturing includes processing, labeling, testing, packing, holding,
and distributing bulk medical gases.

Documents

Document Sharing Hub

This docum licer % r the sole use of the purchaser. It may not be shared with any other person or used after the expiration date
Full docums:vi ng%ﬂ% g%ﬁe@%vsvn eEr? permission of the CGA. Any unauthorized use, reproduction, distribution, or modification of this printed paage will


http://www.avadocuments.com/doc/cga-m-3-2021
http://www.avadocuments.com/doc/cga-m-3-2021

