
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

PUBLISHED DOCUMENT PD CR
13903:2001

ICS 11.040.20; 11.040.20

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

General guidance on the
equipment used for
inhaled nitric oxide
therapy

Full document details: PD CR 13903:2001

http://www.avadocuments.com/doc/pd-cr-13903-2001
http://www.avadocuments.com/doc/pd-cr-13903-2001


This British Standard, having
been prepared under the
direction of the Health and
Environment Sector Committee,
was published under the
authority of the Standards
Committee and comes into effect
on 15 February 2001

 BSI 02-2001

ISBN 0 580 36669 3

PD CR 13903:2001

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard reproduces verbatim CR 13903:2000.

The UK participation in its preparation was entrusted to Technical Committee IH/3,
Anaesthesiology (international), which has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Cross-references

The British Standards which implement international publications referred to in this
document may be found in the BSI Standards Catalogue under the section entitled
ªInternational Standards Correspondence Indexº, or by using the ªFindº facility of
the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the CR title page,
pages 2 to 17 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

Full document details: PD CR 13903:2001

http://www.avadocuments.com/doc/pd-cr-13903-2001
http://www.avadocuments.com/doc/pd-cr-13903-2001


CEN REPORT

RAPPORT CEN

CEN BERICHT

CR 13903

September 2000

ICS

English version

General guidance on the equipment used for inhaled nitric oxide
therapy

This CEN Report was approved by CEN on 23 March 2000. It has been drawn up by the Technical Committee CEN/TC 215.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG

Central Secretariat: rue de Stassart, 36    B-1050 Brussels

© 2000 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. CR 13903:2000 E

PD CR 13903:2001

Full document details: PD CR 13903:2001

http://dx.doi.org/10.3403/02144365U
http://www.avadocuments.com/doc/pd-cr-13903-2001
http://www.avadocuments.com/doc/pd-cr-13903-2001


gaPe 2
31 RC:3090020

Contents

Foreword .................................................................................................................................................4

Introduction.............................................................................................................................................4

1. General ...........................................................................................................................................4

1.1 Background ..................................................................................................................................4

1.2 Physiology....................................................................................................................................4

1.3 Intended medical use...................................................................................................................5

1.4 Concentration/dose of inhaled nitric oxide in medical use.......................................................5

1.5 Pharmacokinetics ........................................................................................................................6

1.6 Side effects of inhaled nitric oxide .............................................................................................6

1.7 References....................................................................................................................................7

2 Chemical and physical properties.................................................................................................7

2.1 Chemical properties.....................................................................................................................7

2.2 Physical properties ......................................................................................................................8

2.3 Toxicity (Personnel) .....................................................................................................................8

2.4 Occupational safety limits ...........................................................................................................8

2.5 References....................................................................................................................................9

3. Compatibility of materials with nitric oxide .................................................................................9

3.1 General..........................................................................................................................................9

3.2 List of examples of materials ......................................................................................................9

3.3 The use of  soda lime to absorb nitric oxide and nitrogen dioxide ........................................10

3.4 Literature ....................................................................................................................................10

4. Supply systems ...........................................................................................................................11

4.1 Design criteria for supply systems for nitric oxide/nitrogen mixtures...................................11

4.2 Characteristics of the components of the supply systems.....................................................12

4.3 Pipeline systems ........................................................................................................................13

4.4 Use of anaesthetic gas scavenging systems ...........................................................................13

Page 2
PD CR 13903:2001

Full document details: PD CR 13903:2001

http://www.avadocuments.com/doc/pd-cr-13903-2001
http://www.avadocuments.com/doc/pd-cr-13903-2001


gaPe 3
31 RC:3090020

4.5 Supply systems for emergency and transport ........................................................................ 14

4.6 References ................................................................................................................................. 14

5. Delivery systems for nitric oxide/nitrogen mixtures................................................................. 15

5.1 Sudden withdrawal of nitric oxide in dependency situations ................................................ 15

5.2 Examples of nitric oxide delivery systems .............................................................................. 15

5.3  Monitoring................................................................................................................................. 15

5.4 Effects of nitric oxide on the ventilator.................................................................................... 15

5.5 Further reading .......................................................................................................................... 16

6. Transportation of neonates ........................................................................................................ 16

Page 3
PD CR 13903:2001

Full document details: PD CR 13903:2001

http://www.avadocuments.com/doc/pd-cr-13903-2001
http://www.avadocuments.com/doc/pd-cr-13903-2001


gaPe 4
31 RC:3090020

Foreword

This European Standard has been prepared by Technical Committee CEN/TC 215 "Respiratory and an-
aesthetic equipment", the secretariat of which is held BSI.

Introduction

It gives information on the properties and medical uses of nitric oxide and guidance on medical equip-
ment through which this gas passes before and after administration to the patient. This report is primarily
intended for those involved in the standardization and manufacture of such medical equipment and for
those concerned with the practice of inhaled nitric oxide therapy.

1. General

1.1 Background

Nitric oxide for inhalation (NO) is a new medical gas. It is regarded as a new medicinal product for use in
investigation and treatment of patients on a compassionate basis. It has not received marketing authori-
sation in any country in the European union or in the USA.

Nitric oxide in nitrogen is supplied as a ready to use mixture intended to be administered to patients to-
gether with oxygen using a suitable supply and delivery system. In this document concentrations of nitric
oxide/nitrogen are given as ‘� 1000 �l/l’. At this stage of drafting, it is not possible to give a fixed value
because European medicines licensing authorities have not yet registered this mixture as a medicinal
product.

Nitric oxide is used in clinical studies approved by ethics committees, and those using it should be fa-
miliar with its properties and the potential problems which may arise during use. Such studies may es-
tablish dosing recommendations and may lead to regulatory approval for use in specified situations.

Before approval is granted, situations may occur where clinical use of nitric oxide inhalation outside clini-
cal studies is considered justified by the treating physician. The format for treatment of individual patients
in these cases is compassionate use. The use of unapproved medicinal products in individual patients is
subject to national legislation in most countries and may require notification to or approval by the rele-
vant Authority.

1.2 Physiology

1.2.1 General

In 1987 it was verified that the endothelium derived relaxing factor EDRF is nitric oxide (1,2). Since then
there has been a considerable interest in research of the various effects of endogenously formed nitric
oxide.

Endogenous nitric oxide  seems to be involved in the control and action of a great number of organ func-
tions, including platelet aggregation, neurotransmission, and antitumour and antimicrobial activity, and
not only in the control of vascular tone.

1.2.2 Vascular control – Nitric oxide as a paracrine messenger

Endothelial cells produce small amounts of nitric oxide  that diffuse from the endothelial cells to the
smooth muscle cells causing relaxation of the vascular smooth muscle. The low pulmonary vascular tone
of normal lungs appears to be partly maintained by endogenous synthesis of nitric oxide (3).
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