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THis BRITISH STANDARD, having been approved by the
Surgical Instruments and Medical Appliances TIndustry
Standards Committee and endorsed by the Chairman of the
Chemical Divisional Council, was published under the
authority of the General Council on 9th October, 1967.

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract,

In order to keep abreast of progress in the industrics
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete fist of British Standards, numbering over 4000,
fullv indexed and with a note of the contents of each, will
be found in the British Standards Yearbook, price 15s. The
BS Yearbook may be consulted in many public libraries and
similar institutions.

This standard makes reference to the following British

Standards:

BS 7. Rubber-insulated cables and flexible cords for
electric power and lighting (for working voltages
up to and including 11 kV),

BS 170.  The electrical performance of fractional horse-
power electric motors and generators,

BS 229.  Flameproof enclosure of electrical apparatus.

BS 613.  Components and filter units for radio interference
suppression.

BS 800. Limits of radio interference,

BS 1780. Bourdon tube pressure and vacuum gauges.

BS 2004. PVC-insulated cables and flexible cords for electric
power and lighting,

BS 2050. Electrical resistance of conductive and anti-static
products made from flexible polymeric material.

BS 2099. Castors, Part 1. Castors for hospital equipment.

BS 2520. Barometer conventions and tables,
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BS 2757, Classification of insulating materials for clectrical
machinery and apparatus on the basis of thermal
stability in service,

BS 2775, Rubber tubing and bungs for laboratory use.

BS 2831, Methods of test for air filters used in air-
conditioning and general ventilation,

BS 3042, Standard test fingers for checking protection
against electric shock and mechanical hazard,

BS 3489, Sound level meters (industrial grade).

BS 3548, Fractional horsepower endless V-belt drives.

BS 3781, Method for determining the comparative tracking
index of solid insulating material,

BS 3928, Method of test for low-penetration air filters

(other than for air supply to i.c. engines and com-
pressors).

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following BSI references relate to the work on this standard:
Committee reference SGC/24 Draft for comment D63/13984
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CO-OPERATING ORGANIZATIONS

The Surgical Instruments and Medical Appliances
Industry Standards Committee, under whose super-
vision this British Standard was prepared, consists of
representatives from the following Government depart-
ments and professional and industrial organizations:

Association of Hospital Matrons
British Dental Association
*British Medical Association
British Paediatric Association
*British Surgical Trades Association (Incorporated)
Fedcration of British Rubber and Allied Manufacturers
*Institute of British Surgical Technicians
*Medical Defence Union
*Medical and Dental Defence Union of Scotland
*Medical Protection Society
Ministry of Agriculture, Fisheries and Food
Ministr of Defence, Air Force Department
Ministry of Defence, Army Department
*Ministry of Defence, Navy Department
*Ministry of Health
Queen’s Institute of District Nursing
Royal College of Midwives
Royal College of Nursing
Royal College of Obstetricians and Gynaecologists
Royal College of Physicians of London
Royal College of Physicians and Surgeons of Glasgow
Royal College of Surgeons of Edinburgh
*Royal College of Surgeons of England
Royal College of Veterinary Surgeons
Rayal Institute of Public Health & Hygiene

The Government departments and professional and
industrial organizations marked with an asterisk in the
above list, together with the following, were directly
represented on the committece entrusted with the
preparation of this British Standard:

Association of Anaesthetists of Great Britain and Ireland
Association of Clinical Pathologists
Electrical Research Association

Faculty of Anaesthetists of the Royal College of Surgeons

of England
Institute of Hospital Engineering
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BRITISH STANDARD SPECIFICATION FOR

SURGICAL SUCTION APPARATUS

Part 1. Electrically operated surgical suction apparatus
of high vacuum and high air displacement type

FOREWORD

Part 1 of this British Standard was prepared under the authority of the Surgical
Instruments and Medical Appliances Industry Standards Committee at the
request of the Hospital Equipment Standards Advisory Commitiee,

In modern surgical practice, suction is widely used for removing unwanted
fluids, such as blood, mucus or vomitus from the respiratory tract, wounds
ot other cavities in the body. In many circumstances the instant availabilit
of effective suction apparatus can be life-saving. Such occasions are most likely
to arise in anaesthetic rooms, operating theatres, recovery wards and in special
units for treatiig respiratory failure, but they also occur in general medical
and surgical wards.

The purpose of this specification is to state basic requirements for the
performance of surgical suction apparatus together with essentials for safety,
particularly for use of the equipment in the zones of risk associated with the
use of flammable anaesthetics, Although many sources of power, such as water,
steam or compressed gas, are employed for providing suction, consideration
has been given first to the most widely used and most versatile type of apparatus,
namely the self-contained transportable unit containing an electrically-driven
vacuum pump. These pumps may be either of the relatively high vacuum type
for use in the emergency situations outlined above or of the relatively low
vacuum type for use in wards to promote the continuous drainage of body
cavities. Part 1 of this standard applies only to the relatively high vacuum type
of eix. 'rically operated apparatus which is not intended for continuous drainage
of body cavities; equipment for the latter purpose will be specified in Part 2.

The performance of suction apparatus in clinical practice is judged by the time
taken for effective suction 1o be achicved. This time is affected by many factors,
especially the air flow, the degree of vacuum and the volume of the system,
particularly that of the suction jars, '

The relationship between these factors is complex. For example, by pro-
ducing suction quickly a high air flow counteracts a limited vacuum to a con-
siderable degree, Even if the air flow is high, a greater vacuum is sometimes
necessary for adequate suction through a narrow tube, Furthermore, whatever
the air flow or degree of vacuum, the time taken to produce suction is influenced
by the volume of the apparatus, Although a minimum air flow has been
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prescribed, more specific definitions of each factor appear unnecessary and might
prove restrictive to development.

The minimum dimensions of the suction jar have been laid down for reasons
not directly related to performance in terms of suction, namely for ease of
cleaning, to reduce the il effects of frothing and to provide a useful capacity.

The simple performance test laid down in the specification is a measure of
the most important clinical requirement, namely the rapid attainment of an
effective degree of suction. This test depends on the total capacity of the
apparatus in relation to the air flow and the specification permits reasonable
variations in the three factors outlined above, without detriment to the overall
performance, and automatically ensures that the air flow and developed vacuum
are adequate for the clinical conditions mentioned elsewhere in this Foreword.

If the degree of vacuum used is small the risk of damage to mucous
membranes and other tissues is correspondingly reduced; therefore a vacuum
control is specified in this standard.

Suction apparatus capable of producing only a very small degree of vacuum,
together with a high air flow, such as may be provided by a domestic vacuum
cleaner, can remove large quantities of fluid and may even suffice for the removal
of vomitus from the mouth. However, to function cfliciently, such an apparatus
must have a large bore suction tube, and is therefore not only inconvenient for
use in many surgical situations, but is ineffective when attached to the fine
bore catheters required for tracheal and broncheul aspiration; moreover, these
procedures require the rapid development of a higher degree of vacuum than is
provided by an apparatus of this kind.

A problem yet to be fully solved concerns bacterial contamination of the
apparatus and of the air discharged from it. When infective material is being
aspirated, the inevitable bubbling and splashing in the collecting bottle create
a bacterial acrosol which passes into the pump and often from its exhaust outlet
into the air of the room, It s easy to provide eflective bucterial filtration of the
air so long as the filter remains dry, but the difficulties are considerable when
protein in the aspirated fluid and intermittent occlusion of the suction nozzle
cause profuse frothing in the bottle, If the bottle becomes filled with froth
and is not immediately changed, fluid is sucked through the filter and into the
pump. Here, it not only increases the risk to persons handling the equipment
but is the most frequent cause of mechanical breakdown, as it evaporates to
leave a tenacious material which fouls the pipes and interior of the pump.

Although frothing is less troublesome under conditions when the degree of
vacuum and air flow are small, these conditions cannot always be fulfilled for
the reasons already given. Mechanical means of reducing frothing in suction
apparatus have been tried, but no universally effective method has yet been
found. However, frothing can be reduced by putting into the suction jar a
suitable anti-foaming agent. Such substances are readily available and their use
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