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1. The enclosed Allied Medical Publication AMedP-8.17, Edition A, Version 2,
MINIMUM STANDARDS FOR OXYGEN 93 PERCENT PRODUCED ON
OPERATIONS which has been approved by the nations in the Military Committee
Medical Standardization Board is promulgated herewith. The agreement of nations to
use this publication is recorded in STANAG 2558.

2. AMedP-8.17, Edition A, Version 2, is effective upon receipt and
supersedes AMedP-8.17, Edition A, Version 1, which shall be destroyed in accordance
with the local procedure for the destruction of documents.

3. This NATO standardization document is issued by NATO. In case of
reproduction, NATO is to be acknowledged. NATO does not charge any fee for its
standardization documents at any stage, which are not intended to be sold. They can
be retrieved from the NATO Standardization Document Database
(https://nso.nato.int/nsof) or through your national standardization authorities.

4, This publication shall be handled in accordance with C-M(2002)60.

Dimitrios%ﬂms

Major General, GRC (A)
Director, NATO Standardization Office
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CHAPTER

RECORD OF RESERVATION BY NATIONS

Note: The reservations listed on this page include only those that were recorded at time of
promulgation and may not be complete. Refer to the NATO Standardization Document
Database for the complete list of existing reservations.
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RECORD OF SPECIFIC RESERVATIONS

[nation] [detail of reservation]

CZE At present CZE does not match the requirements of AMedP-8.17(A)
publication defined in the following points: - Point 3.2 - Point 3.3 -
Point 4.2

GRC Hellenic Army does not dispose either MOGS (Mobile Oxygen

Generator System) or POGS (Portable Oxygen Generator System).
Following necessary technical and legislative adjustments to
procurement procedures, the standard 93% oxygen production
capabilities in the area of operations, will be taken upon
consideration in the future.

NLD Ad 3.2 Mobile Oxygen Generating System (MOGS): On board of
Netherlands Naval ships the oxygen generating system consists of
only one production line, but with a back-up system that holds an
inline bulk vessel and medicinal oxygen containers capable of
supplying at least 24 hours of medicinal oxygen.

Ad 4.2 Analysis techniques: Netherlands MOGS are equipped with
continuous online analysis monitoring (02 percentage, CO, C02).
The monitored parameters are documented by printouts instead of
electronically. The replacement of this printout by an electronic
monitoring system is planned at the midlife update in 2017/2018.

TUR Turkey will implement STANAG 2558 Ed.1 when procedures are
established and equipment is procured. Role 1 military health
services are carried out by Force Commands (Land, Navy, Air Force)
and Role 2 military health services are carried out by MOD Military
Health Services General Directorate. In case of need, personnel and
material support for Role 2 health services are met by Ministry of
Health with the coordination of MOD Military Health Services General
Directorate. In coordination with the MOD Military Health Services
General Directorate: Role-3 health services are carried out by the
hospitals belong to Ministry of Health, Role 4 health services are
carried out by the Health Education and Training Hospitals belong to
Ministry of Health and University Hospitals.

Note: The reservations listed on this page include only those that were recorded at time of
promulgation and may not be complete. Refer to the NATO Standardization Document
Database for the complete list of existing reservations.
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CHAPTER 1 INTRODUCTION

1.1

GENERAL

Medicinal oxygen has always been considered as a key asset for treatment at
all levels of medical care.

The re-supply of Role 2 / 3 Medical Treatment Facilities (MTF) in remote and
austere operational environments with oxygen in pressurized containers
(otherwise also referred to as medical gas cylinders) can be extremely difficult
and is sometimes impossible to ensure by means of transport logistics alone
due to highly restrictive legislation and transport capacities.

This publication establishes the minimum requirements for the drug Medicinal
Oxygen 93 Percent (hereafter referred to as Oxygen 93 Percent) produced on
field operations. The need and priority of individual member nations to set and
observe higher quality standards under their own authority shall remain
unaffected by these.

The document primarily addresses pharmacists and medical technicians.

It is intended that this STANAG will apply to any member nation, service or
organization that uses Oxygen 93 Percent.

It is also proposed that this STANAG is applicable to any military testing or
research institution concerning with the testing or development of medical
equipment using medicinal oxygen.

This publication specifies the requirements, including essential purity and
dryness for Oxygen 93 Percent produced for the use in life-support applications.

This STANAG will help to ensure that on operations Oxygen 93 Percent is
produced by using similar systems and has a uniform and safe level of
contaminants only. This will enable the uncomplicated exchange of this oxygen
between member nations, especially, when hosting other member nation’s
medical teams.

The list of potential contaminants specified by this standard is comprehensive
but by no means complete. It includes likely contaminants generated by the
oxygen production and compression techniques described in this document. In
addition to the limits specified in this standard, the limit for all other possible
contaminants is to be regarded as nil unless special dispensation is obtained
from the responsible authority of the final user (member nation).
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Some member nations have developed and / or procured deployable and Mobile
Oxygen Generating Systems (MOGS) and Portable Oxygen Generating
Systems (POGS) employing the molecular sieve process to produce Oxygen 93
Percent.

Advantages of these over other methods and systems, producing (medicinal)
Oxygen 99.5 Percent under operational conditions in the field are:

a. Lower weight and volume;

b. Lower procurement and maintenance costs, including power supply for
their operation;

C. A higher degree of mobility;

d. Easier Implementation;
e. A greater variety of filling and connector capabilities;
AIM

The aim of this STANAG is to:

1.

Define the minimum requirements for field medical installations employing a
molecular sieve oxygen concentrator system,;

Define the minimum standards for Oxygen 93 Percent produced on operations
for the continuous, circuit-based supply of a Role 2-3 MTF or to fill pressurized
gas containers

Establish a standardised approach to ensure the quality of Oxygen 93 Percent
produced on operations, including guidelines for quality testing capabilities on
operations and the analysis techniques and sampling regime to be used there;

Enhance the effectiveness of NATO forces when conducting joint operations by
introducing a uniform and safe level of oxygen production for medical life
support applications, enabling partnering member nations to share production
and pressurized container filling capacities between themselves and also
exchange filled pressurized gas containers produced by different member
nations using their own respective production installations.
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GENERAL

Participating nations agree:

1.

That the provision of safe Oxygen 93 Percent in the field is a key operational
requirement;

That installations used to produce Oxygen 93 Percent during field operations
(MOGS and POGS) as well as the thereby produced Oxygen 93 Percent itself
shall meet the minimum requirements detailed herein;

To follow the procedures described within this document;

To notify other member nations participating in mutual medical support when
they are unable to meet the described requirements of this document.
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CHAPTER 2 DEFINITIONS

2.1. COMPRESSED AIR

Compressed air is air which is directly taken from the atmosphere without additional
gaseous additives and kept under a pressure greater than that of the atmosphere.
Compressed air can be used to produce Oxygen 93 Percent.

2.2. PHARMACOPOEIA

The European and United States pharmacopoeia organizations are responsible for the
preparation and publication of pharmacopoeia monographs covering the commonly
used substances involved in the manufacture and supply of medicinal products. The
purpose of any monographs is to specify a minimum quality for each product that is
suitable for medicinal use and to define the appropriate test methods that have been
validated as the reference methods for determining the quality of the product.

The monographs of all medicinal gases used in the manufacture and supply of
medicinal products include:

a. Medicinal gases, which are active ingredients in medicinal gases and gas
mixtures supplied for patient use;

b. Excipient gases, which are added to gas mixtures but have no
therapeutic effects;

C. Pharmaceutical gases, which are specified in the manufacture, storage
and distribution of medicinal products.

According to the pharmacopoeias, a bottle containing medicinal oxygen will therefore
be considered as a medicine (contents and pressurized container).

2.3. MEDICINAL GASES

The main medicinal gases used are Oxygen, Oxygen 93 Percent, Nitrous Oxide,
Nitrogen, Nitrogen 97 percent, Low Oxygen Nitrogen, Carbon dioxide, Medical Air,
Synthetic Medical Air.

Oxygen 93 Percent is a medicinal gas obtainable from ambient air and its production
actually addresses the need for the supply of oxygen to sites where access to
pressurized gas containers or liquid oxygen for medical use is difficult or impossible on
most expeditionary NATO missions.
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2.4. OXYGEN 93 Percent

Oxygen 93 Percent is described in both U.S. and EU pharmacopoeia and is defined
as a medicinal gas (mixture) used therapeutically for oxygen supplementation.

Oxygen 93 Percent is produced from air by the molecular sieve process. It contains no

less than 90.0 percent, and no more than 96.0 percent by volume of O2; the remainder
consisting mostly of argon and nitrogen.
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CHAPTER 3 MINIMUM REQUIRED SPECIFICATIONS FOR MOBILE AND
PORTABLE OXYGEN 93 PERCENT GENERATING SYSTEMS

3.1. TECHNOLOGY

Installations for the production of Oxygen 93 Percent on operations shall function on
the principle of a molecular sieve.

This involves the so-called Pressure Swing Adsorption which is the most commonly
used non-cryogenic concentration method for the production of oxygen from ambient
or compressed air and also most effective for small and medium capacity production
facilities.

The purification process works by using at least 2 columns filled with adsorbent, the
molecular sieve, called zeolite. Pre-treated compressed air enters the first column and
follows up through the zeolite. Nitrogen and some other gases are being trapped while
the oxygen is allowed to flow through. When the active column is saturated, the air flow
is directed to second column. The first column depressurizes allowing nitrogen to be
purged out to the atmosphere and completely regenerates. The process is repeated
continuously, when one column is productive, the other regenerates and at the end of
each cycle they switch roles. The generator produces a constant flow of Oxygen 93
percent.

During the production process the oxygen content is continuously monitored by means
of a paramagnetic analyzer.

3.2. MOBILE OXYGEN GENERATING SYSTEM (MOGS)

Generating systems for Oxygen 93 Percent of this size are usually built in container
hulls. The standard NATO container is defined as a 20 feet container.

MOGS shall comply with the following requirements:

a. The system should be operational between -25 and +50 degrees Celsius
so they can be fitted into shelters which are conditioned between 10 and
40 degrees Celsius (ideally 30 degrees Celsius) and at an altitude lower
than 2000 meters above sea level;

b. For safety reasons, the system must be developed within a conception
of redundancy including 2 or more production lines, with cross-lining
systems and a back-up source;

C. The evacuation of connected pressurized gas containers prior to filling is

recommended to prevent residual contamination of the newly filled gas
batch in those containers;
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The filling rates of pressurized gas containers must be consistent with
the number and capacity of containers to be filled to limit their heating-
up in the process;

The system must allow the production of Oxygen 93 Percent to fill
pressurized gas containers;

The quality of the oxygen produced must meet the regulations of the
United States Pharmacopoeia — National Formulary (USP-NF) or the
European Pharmacopoeia (Ph. Eur.) monographs, depending on the
national legislation of the manufacturing member nation;

The system should be equipped with a continuous monitoring unit. This
is to ensure that the oxygen purity level, as well as the contents of CO
and CO2, remains within acceptable limits at all times.

3.3. PORTABLE OXYGEN GENERATING SYSTEM (POGS)

Generating systems for Oxygen 93 Percent of this size are usually built in appropriate
transport boxes. Dimensions and weights may vary from nation to nation.

POGS shall comply with the following requirements:

a.

b.

The system must be operational between 0 and 40 degrees Celsius;
The system can be developed with at least 1 production line;

The system must allow the production of Oxygen 93 Percent to be
directly fed to a medical application (low pressure in order to supply
patients’ ventilators and 4-5 bar pressure to supply a distribution
network);

The quality of the oxygen produced must meet the regulations of the
United States Pharmacopoeia — National Formulary (USP-NF) or the
European Pharmacopoeia (Ph. Eur.) monographs, depending on the
national legislation of the manufacturing member nation;

The system should be equipped with a continuous monitoring unit. This
is to ensure that the oxygen purity level, as well as the contents of CO
and CO2, remains within acceptable limits at all times.
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3.4. PRESSURIZED CONTAINERS FOR OXYGEN 93 PERCENT

Pressurized containers shall comply with the following requirements:

a.

All medical / medicinal gases stocked by NATO Forces will be held in
cylinders termed pressurized containers;

International standards (NF-EN 1089-3, ISO 5145) and colour codes are
also applicable for Oxygen 93 Percent containers;

Specific labelling “OXYGEN 93 PERCENT” USP or Ph. Eur. and
traceability to be left to national discretion in accordance with national
legislations but must include the minimum standard of serial number of
the container and the batch number of the oxygen produced);

Additionally, quality certificates must be delivered (specific document to
be left to national discretion in accordance with national legislations and
the respective pharmacopoeia);

To be acceptable for refilling, delivered pressurized containers must
contain a residual pressure to prevent damage or contamination
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CHAPTER 4 TECHNICAL ANALYSIS AND SAMPLING REGIME

4.1. QUALITY

Oxygen produced using MOGS or POGS must comply with the specifications given in
the United States Pharmacopoeia or the European Pharmacopoeia monographs for
“Oxygen 93 Percent” in their current versions.

4.2. ANALYSIS TECHNIQUES

All analysis of gases shall be referenced to conditions of 20°C, 101.3 kPa (1013 mbar).
The exact analysis techniques used are described in the respective national
Pharmacopoeias especially the United States Pharmacopoeia (USP) and the
European Pharmacopoeia (Ph. Eur.). Test authorities and procedures shall have
reached an approved standard. All equipment shall have traceable calibration
standards.

MOGS and POGS shall be equipped with continuous online analysis monitoring (O2
percentage, CO, CO2). The monitored parameters should be documented
electronically at least offline once in a production day. This documentation should be
stored for 5 years.

The recommended minimum standard to identify other impurities (such as NO, NO3,
SOz, Oil, H20, CO, COz) is the use of suitable detection tubes.

4.3. SAMPLING REGIME

Gas sampling should be conducted during production (within the Oxygen Generating
Systems as in-process control) and from pressurized gas containers filled with this
equipment. All batches produced should be tested. Additionally, sampling has to be
conducted after each maintenance / repair of the production unit.

Evidence of correct sampling and analysis should be available at the time of the gas
usage and be documented for at least 5 years.
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CHAPTER 5 LEVELS FOR OXYGEN 93 PERCENT

Property Units NATO
Grade
Oxygen % 93 +/- 3,0%
Water ppm (V) <67
Carbon monoxide ppm (V) <5
Carbon dioxide ppm (V) < 300
oll mg/m3 <0.1
Nitrogen monoxide / ppm (V) <2
Nitrogen dioxide
Sulfur dioxide ppm (V) <1
Notes

a. Where tolerances are expressed as percentages these are absolute
values (i.e. of the total gas mixture) and not a percentage of the specified
value.

b. All containers used for Oxygen 93 Percent must not be filled with another
gas than medicinal oxygen (99 or 93 percent) and in any case not with
any toxic, sleep-inducing, or narcosis-producing compounds, or with any
compound that will be irritating to the respiratory tract when the Oxygen
93 Percent is used.

C. Particulate matter can arise from the internal surface of storage container

and / or supply hoses.
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ANNEX A COMPARISON BETWEEN US AND EU PHARMACOPOEIAS

OXYGEN 93
Monograph EUP (Ph. Eur.) USP
Name Oxygen (93 per cent) Oxygen 93 Percent

Chemical Formula

02

Oxygen 93% contains between
90.0% and 96% (V/V) of Oz.
Remainder mainly consists of
argon and nitrogen.
Monograph applies to oxygen
used on the site where

Oxygen 93 is oxygen produced
from air by molecular sieve
process.
Contains NLT 90.0% and NMT
96.0% by volume of oxygen (O2),

Definition . .
produced. It does not apply to the rer;:raur;?]earmcdorrwﬁtlfés;?]ostly of
individual concentrators. 9 gen.
Identification Complies with the assay.
Specification 90.0% < 02<96.0% VIV
Assay Analytical Method Paramagnetic analyser

Production parameters for c

ontaminants

Limit <5 ppm VNV
co Analytical Method Infrared analyser
Limit <300 ppm V/V
CO2 Analytical Method Infrared analyser
Limit <67 ppm VIV
H20 Analytical Method Electrolytic hygrometer o
Cimit <2 ppm VIV in total Not specified
NO/ NO: Analytical Method Chemiluminescence analyser
Limit <1 ppm VNV
SO: Analytical Method UV Fluorescence analyser
. Limit <01 mg/m?
oil Analytical Method Detector tube
Purity tests for the product
Limit <5 ppm VIV <10 ppm
co Analytical Method Detector tube Detector tube
Limit < 300 ppm V/V < 300 ppm
CO2 Analytical Method Detector tube Detector tube
Limit <67 ppm V/V
H20 Analytical Method Detector tube
Limit <2 ppm V/Vin total
NO/ NO: Analytical Method Detector tube ”
Dimit <1 ppm VIV Not specified
SOz Analytical Method Detector tube
oil Limit <01 mg/m3

Analytical Method

Detector tube
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