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About this publication

Health Technical Memorandum (HTM)
2009 gives comprehensive advice and
guidance on the design, installation and
operation of pneumatic air tube
transport systems in healthcare
premises.

It is applicable to new and existing sites,
and is for use at various stages during
the inception, design, upgrading,
refurbishment and extension of a
pneumatic air tube transport system.
The HTM covers pneumatic air tube
transport systems utilising tubes of up
toc 160 mm diameter. Further
information on large bore air tube
vacuum systems for use in hospitals for
the handling of waste and laundry
items is subject to further review.

HTM 2009 focuses on the:

a. legal and mandatory
requirements;

o

. Instaliation:

0

maintenance;

d. commissioning;

e. operation;
f. management; and
g. design

of pneumatic air tube transport
systems.

It is published as two separate volumes,
each addressing a specialist discipline:

¢ this volume ~ Management
policy ~ outlines the overall
responsibility of managers of
healthcare premises and outlines
thelr legal obligations in setting
up and operating a pneumatic
air tube transport system. It also
summarises the technical
aspects involved;

e Design considerations and
good practice guide — does
not set out to give instruction in
design work but highlights the
overall requirements and
considerations that should be
appliea to the design of
pneumatic air tube transport
systems. The chapter on




validation and verification details
the requirements for ensuring
that'the pneumatic air tube
transport system is formally
tested and certified as to
contract and manufactured to
the highest level of quality
assurance. The importance of
commissioning is emphasised
and a suggested sequence of
tests to be carried out on site is
listed. The operational
management chapter provides
guidance on the day-to-day
operation and maintenance of
pneumatic air tube transport
systems. Safe systems of work,
record keeping and legal
obligations are included.

Guidance in this HTM is complemented
by the library of National Health Service
Model Engineering Specifications. Users
of the guidance are advised to refer to

the relevant specifications.

The contents of this HTM in terms of
management policy, operational policy

and technical guidance are endorsed
oy:

a. the Welsh Office for the NHS in
Wales;

b. the Health and Personal Social
Services Management Executive
in Northern Ireland:

c. the National Health Service in
Scotland Management Executive;

and set standards consistent with
Departmental Cost Allowance Guides.

This HTM was written with the advice
and assistance of experts in the NHS
and incustry.

References to legislation appearing in
the main text of this guidance apply in
England and Wales. Where references
differ for Scotland and/or Northern
Ireland, these are given in marginal
notes.

Where appropriate, marginal notes are
also used to amplify the text.
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1.0 Introduction

1.1 Hospital departments are coming under increasing pressure 1o examine
how capital Investment projects can be used to improve efficlency in both the
provision of services and the use of manpower. Automated transport systems
such as pneumatic alr tube transport systems have begun to feature
prominently in the capital plans of hospitals, and in particular pathology
departments, throughout the United Kingdom and abroad as a cost-sffective
method of improving the quality of service to their customers.

1.2 Pneumatic air tube transport systems provide an efficient, rapid and
secure means of transporting various items such as blood and tissue samples,
drugs, X-ray films and documents from cne department to another. The spesd
of the system (up to & metres per second) considerably reduces the length of
time patients and staff have to wait for results, This can often be & major
factor in the dacision to install a pneumatic communication system.

1.3 In addition o improving turnaround times, pneumatic air tube transport
systems also promote a more effective use of ward-based and messenger staff
oy reducing the amount of time statf spend physically transporting items from
one location to ancther. Nursing staff are therefore able to spend more time
with the patient.

1.4  The instalation of a pneumatic air tube transport system must be
consistent with the overall communications policy of the hospital since it will
form an integral part of the information technology network. The physical
mavement of items through the preumatic transport system will be recorded
electronically via computerised requesting stations located in wards and
departments.

1.5  The sophistication and flexibility of pneumatic air tube transport
systems means that each indivicdual installation can be tailored to meet the
specific requirements of the customer.

1.6  This Health Technical Memarandum (HTM) is equally applicable to both
new and existing sites. 1t gives advice and guldance to heaith care
management, design engineers, estates management and operations
managers on the legal requirements, design implications, maintenance and
operation of pneumatic air tube transport systems In healthcare premises.

1.7 Current statutory legislation requires both management and staff to be
aware of their coliective responsibility.




2.0 Management responsibilities

Statutory requirements

Introduction

2.4 So far as pneumatic air tube transport systems are concerned, the chief
areas of legisiation with which managers sheuld be familiar are health and
safety and cperator protection.

Health and Safety at Work etc Act 1974

2.2 The largest and most important body of law to be considered by
management teams Is the Health and Safety at Work etc Act 1974 {the H5W
Act) and its various regulations.

2.3 The HSW Act and its requlations require employers 10 assess the risks to
their employess. Attention is drawn to the following with respect to pneumatic
alr tube transport systems:

a. the stored energy hazards associated with fransport systems;

b the infaction hazard associated with the microbial pathogens that may
be handled by personnel,

. the hazard of infection to patients and staff by the inadvertent release
of a load;

d. the hazards associated with the handling of medical samples while
loading and unloading;

e. the hazards associated with radioactivity.

2.4 The guidance given throughout this HTM is designed to ensure that
these hazards are minimised and that all procedures comply with the relevant
legislation and established good practice.

Management of Health and Safety at Work Regulations 1992

2.5  The Management of Health and Safety at Work Regulations 1992
(51 1992/2051) expand upon the principles of the HSW Act.

2.6  The core of the Regulations is a requirement of employers 1o make a
systematic assessment of the risks to health ana safety to their employees and
others arising from work aciivities.

Workplace (Health and Safety and Welfare) Regulations 1992

2.7 Most of the Regulaiions deal with the physical requirements of the
workplace. Managers concerned with the operation of pneumatic alr transfer
systems should pay particular attention to the Regulations on maintenance,
temnperature, cleanliness, room dimensions and space, and traffic routes.

Northern Ireland (N): The Health and
Safety at Work (Northern Ireland)
Crcler 1978

(NI} The Management of Health and
Safaty at Work Regulations (Northern
irefand) 1992

(NI} The Warkplace (Safety, Heafth
and Welfare) Regulations (Northern
frefand) 1993




(NI} The Provision and Use of Work
Fquipment Regulations (Northern
frefand) 1993

{NI) The Pressure Systems and
Transportable Gas Containers
Reguiations (Northern frefand) 19917

NHS Estates has published a Health
Guidance Note, 'The Pressure
Systerns and Transportable Gas
Containers Regulations 1989, which
concerns the application of the
Regulations within the NHS.

(N0 The Control of Substances
Hazardous to Health Regulations
{Northern freland) 1890

(N) The Reporting of Infurfes,
Diseases and Dangerous Occurrences
Reguifations (Northern Ireland) 1986

{NI) The Manual Handling Operations
Regulations (Northern lreland) 1992

(N} The Personal Protective
Equipment at Work Regulations
(Northern frefand) 1993

2.0 Management responsibilities

Provision and Use of Work Equipment Regulations 1992

2.8 The Provision and Use of Work Equipment Regulations 1992
(SI 1992/2832) aim tc ensure the provision of safe work eguipment and its safe
use,

Pressure Systems and Transportable Gas Containers Regufations 1989

2.9  The Regulations on pressure systerns apply to pneumatic air tube
transport systems operating above 0.5 bar.

2.10  The Regulations also define the duties of the competent person: “a
person or arganisation responsible in law for advising on the scope of a
written scheme of examination of a pressure system, drawing up or certifying
the scheme, and carrying out examinations under the scheme™.

Controf of Substances Hazardous to Health Regulfations 1994

2.11 The Control of Substances Hazardous to Health (COSHH) Regulations
1994 (S1 1988/1657) impose duties on employers to protect employees and
other persons who may be exposed to substances hazardous to health and
also impose certain duties on employees.

2,12 Users of pneumatic air tube transport systems should note that a
“substance hazardous to health” may include a micro-organism which creates
a hazard to the health of any person. Guidance on the precautions to be taken
when handling micro-organisms may be found in the HSC documents
‘Categorisation of pathogens according to hazard and categories of
containment’, {second edition 1990), compiled by the Advisory Committee on
Dangerous Pathogens, and ‘Safe working and the prevention of infection in
clinical laboratories’, compiled by the Health Services Advisory Committee.

Reporting of injuries, Diseases and Dangerous Occurrences Reguiations 1385

2.13  The regulations 1985 (S 1985/2023) came into force on 1 April 1986.
Commonty known as RIDDOR, they impose duties on persons responsible for
the activities of persons at work and on self-employed persons to report
accidents resulting in death or major injury arising out of, or in cennectien
with, work and to report spacified dangerous occurrences. They also require
certain particulars of accidenis at work to be reported both to the Department
of Health and alse to the Health and Safety Executive, and require records to
be kept.

Manual Handling Operations Requlations 1992

2.14  The Regulations require employers to make an ergonomic assessment
of all manual handling operations which involve a risk of injury, and to reduce
the risk as far as reasonably practical. Factors to be assessed include the nature
of the task, the load, the working environment and individual capability.

2.15  Managers should assess the risks associated with loading and unloading
samples fransported in the system.

Personal Protective Equipment at Work Regulations 71992

2.16  Managers should assess whether the risks associated with pneumatic
air tube transport systems require the use of personal protective equipment.




2.0 Management responsibilities

Electromagnetic Compatibifity Regulations 1992

2.17 The Electromagnetic Compatibility Regulaticns 1992 (51 1992/2372)
impose reguirements congerning the electromagnetic compatibility of most
types of elecirical and electronic apparatus which must be complied with when
such apparatus is to be supplied or taken into service.

2.18 A pneumatic air tube transport system (and any ancillary equipment} is
a “relevant apparatus” within the terms of the Regulations, and will have to
meet standards for emission of and immunity to electromagnetic disturbance.

2.19 The Regulations do not apply to any pneumatic air tube transport Detailed guidance on the application
system supplied or taken into service in the EC before 28 Cctober 1992, A of the EMC Regulations in healthcare
pneumatic air tube transport system supplied or taken into service in the UK pramises may be found in HTM 2014
on or before 31 December 1995 s not required to comply with the - ‘Abaternent of electrical
Regulations provided it complies with the requirements of the Wireless interference’.

Telegraphy Acts listed in Schedule 1 of the Regulations.

2.20 Electricat supply and distribution services, including ali manufactured
equipment, must comply with the following legislation in all or in part as

applicable;
a. the Electricity Act 1989;
b. the Eiectricity Supply Regulations 1988 (as amended 19580). These (N1) The Electricity Supply Requlations
impose requirements regarding the installation and use of electric lines (Northern irefand), 51 1997/536 NI

and apparatus of suppliers of electricity, including provisions for
connections with eartn. These regulations are administered by the
Engineering Inspectorate of the Electrical Division of the Department of
Energy and may impose requirements which are additional to those of
the Electricity at Work Regulations;

c. the Electricity at Work Regulations 1989. The principal statutory
requirements for electrical safety in the workplace are the Electricity at
Work Regulations 1989 (Sl No 1989/635). The Regulations came into
force on the 1 April 1990. The purpose of the Requlations is to require
precautions to be taken against the risk of death or personal iniury
from electricity in work activities.

Other responsibilities

2.21  Management has a general responstbility to ensure that the pneumatic
air tube transport system is operated at a standard suitable for the purpese for
which they were installed.

2.22  The transportation of drugs within the system should be controlled by a
procedure which provides secure means of transfer of the drugs between the
pharmacy and hospital stations.

2.23  The transportaiion of samples within the system should be governed by
a management guality procedure covering the precautions and handling
procedures to be undertaken by staff using the system. A list of items not to
be transported in the system should be displayed at all workstations.

2.24 The Construction (Design and Management} Regulations 1994 (the
Condam regulations) place new duties upon clients, designers and contractors
to rethink thair approach to Health and Safety so that it is taken into account
and then coordinated and managed effectively throughout all stages of a
construction project from conception, design and planning through to
execution of works on site and subsequent maintenance and repair.




3.0 Functional overview

3.1 A pneumatic alr tube transport system, which may be either a2 " point
to point” or a multi-point system, is a distsibution network of tubes through
which carriers of various sizes containing small items are driven by air flow. The
prime mover is a blower which can alter the direction of the air flow in the
tube as reguired to move the carrier through the system. The destination of
the carrier may be controfled by diverters which switch the carrier from one
branch to another. A central controller ensures that carriers are routed threugh
the network.

Types of system

Point to point

3.2 Point to point pneumatic air tube transport systems (see Figure 1)
provide two-way transfer between points via a single continuous tube linking
two points up to 1000 metres apart. The systems may be suitable for use in an
application which requires simple operation and a dedicated link between
departments, for example between an operating theatre and the pathology
department,

Multi-point

3.3 Muiti-point air tube systems (see Figure 2) provide full
intercommunication between all stations in the network or zone. Where
systems are large and traffic is heavy, the network may be split into zones, This
allows local transport of carriers in each zone, as well as transfer to another
zone, when required. This type of system is used in a large hospital, with, for
example, the pathology and the pharmacy departments being in separate
zones,

Tubing

3.4  The most widely usad tube for hospital systems is uPVC of size 110 mm
diameter, however, other sizes are available.

3.5  The tubing must have a large bending radius (650 mm to 800 mm} to
aliow the carriers to negotiate the bends and care is required in routing the
tubing through the hospital. The majority of systems are fitted into existing
hospitals where routes which can accommadate suitable tubing and the
maximum bending radius are fairly limited. New build hespitals may take into
account the space requirements for the tube systems during the design
process, and allow greater flexibility in choosing a tube bending radius.

Blower

3.6 The blower size will be determined by the maximum carrier weight,
tube diameter, length of tube and system operating velocity. In complex sites
multti-zone systems are generally more praciical.
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3.0 Functional overview

Weight limits

3.7  Carriers can transport packages up to 1.5 kg although heavier packages
may be conveyed if required subject to the manufacturer’s recommendation.

System operation

3.8  The material to be transported s loaded into a carrier which is then
placed in the tube ai the send station. A destination station address s entered
via a keypad and the carrler is then sent automatically through the network of
transmission tubing to the destination. Although travelling at a speed of 5~6
meires per second, fragile items may be transported safely: carriers are
accelerated gradually, and arrival at the destinaticn is cushicned by 2 gentle
braking system.

Travel times

3.9  The time taken from keying in the destination station to reception
depands on the distance between the stations but will normally be one to
three minutes, with a maximum of 15 minutes between stations in large
systems.

3.10 The control transfer system determines the best possible route for
carriers and automatically queues them for transmission at the earliest
opportunity. The carrler journey time is normally much guicker than manual
transfer, and the pneumatic air tube transport system provides an efficient
means of transferring materials, without the need to use trained medical staff
or porters.

3.11 Each receiving station may have a locked cabinet into which the carrier
is deposited, a feature that is recommended when the system is used to
transport prescription drugs.

3.12 If considerad necessary, carriers may be spedially labelled for use for
specific items, such as drugs or pathology samples, or for a particular
department to ensure that they are returned to the appropriate terminal as
socn as possible. This may alsc serve to prevent any possibility of cross
centamination from pathology samples being transported in the same carriers
as pharmacy items. The use of sealed containers however may be considerad
adeguate protection for the purpose.

Advantages and disadvantages

3.13 The advantages and disadvantages of pneumatic air tube transport
systems may be summarised as follows:
Advantages
Faster turnround time for transported items
Service available 24 hours a day
Productivity savings allow more time to provide direct patient care
Reducticn in inter-departmental movements of staff

Increased productivity and efficiency




3.0 Functional overview

Disadvantages

Limited capacity (although majority of samples will be capable of
transport in system)

Manual hackup option required in event of system fallure {pneumatic
systems have proved reliable)

Risk of infection and cross-contamination (use of sealed container can
minimise this risk}

Reduced security in transfer of drugs (controlled dispatch of drugs with
code to release carrier)

The disadvantages may not be significant, as briefly outlined in brackets after
each item,

Control system

3.14

The system should be controlled by a computer or microprocessor and

should include the following functions:-

a.

b.

send/receive transaction between stations;
system self-test;

system status information;

automatic purging cycle;

system software re-configuration;

continucus polling of all stations;

system sendfreceive pricrities (urgent items);
forward address list {(maintenance of stations);
manttal control (receiving of carriers etc);
system purge (push/pull facility);

. PIN security system.

Optional features

3.15

The systern may alsc incorporate some or all of the following features:
carrier storage: redistribution of carrier to other stations; redistribution
of carrer to point of maximum deficit;

management status/tratfic/alarm reports; print-cut;

zoned network system: large installations;

. visual/audible indication: to nominated/specific staff members;

pharmacy security drug transfer system: secure station to station
transfer; high/low order destination; high = secure transaction; low =
non-secure transaction.

11



3.0 Functional overview

General installation considerations

3.16 The following points should be considered hefore installing a pneumatic
alr tube transport system:-

a. current volume of traffic between departments;
b. type of samples to be transported;

. size of samples to establish carrier size most suitable. The carrier size
will govern the radius of bends used in the installation. A list of carrier
sizes is given in the Design considerations and Good practice guide of
this HTM;

d. number of stations, thelr location and links, This will determine type cf
system required, that is, point to point or multi-point netwark;

e. plantroom location(s) for blower(s) with 3-phase supply;

f. operational policy on security for drug transfer;

g. items that shouid not be transported in system;

h. system expandability.

3.17 The following brief notes iustrate how pneumatic air tube transport
systems are used in various hospitals:

a. Bristol: a four station system provides a link for transferring drugs,
blacd and pathology samples between the maternity hospital and the
Bristol Royal Infirmary, which are approximately 500 metres apart. The
system is capable of transferring actual blood bags;

b. Roval Marsden Hospital, London: the system is used to transfer tissue
samples direct from the operating theatre to the pathology laboratory
for immediate analysis. The system has a High Efficiency Particulate
Absolute {(HEPA) filter through which alt incoming air is drawn;

¢. Chejtenham General Hospital: the hospital is served by a four-zone
multi station system with the central control computer housed in the
pathology department reception. The system has been extended and
upgraded over a number of years and now has approximately 28
stations linking the majority of the departments and wards in the
hospital,




4.0 The suitability of products to
be transported

4.1 Asurvey carried out in 1987 indicated that there was no detericration
in the samples travelling at speeds of up to 15 metres per second. Other
reports indicate that with samples travelling at speeds of & metres per second,
no deterioration in sample guality can be detected, This is of particular
importance when test analysis can be altered by haemolysis. In this context,
however it should be noted that sample deterioration is generally caused by
rapid acceleration and deceleration, not the speed with which the sample
travels within the system. This is recognised by most manufacturers of
pneumatic systems, who ensure gradual acceleration and deceleration with an
air cushiened soft carrier arrival station.

4.2 The modern pneumatic air tube transport systems with velocity
restricted to 5 metres per second for fragile samples and controlled
deceleration have eliminated the sample probiems identified with some early
systemns. A racent study clearly shows that ali routine analyses in biochemistry
and full blood counts in haematolegy show no significant difference when
transported by pneumatic tube at 7.5 metres per second, when compared with
paired samples from messenger delivery. A similar comparative study on blood
gases was also performed and once again no significant difference could be
identified in the results.

4.3 The use of the pneumatic air tube transport system for the delivery of
microbiology samples including blood culture bottles, presents no problem in
sample guality and improves the timeliness of specimen arrival; thus ensuring
better cultural relativity between organism types.

4.4  ltis also possible to send small histopathology samples providing care is
taken to ensure sample containers are leak-proof.

4.5  Reports from the United States indicate that it is safe to transport blood
products from the blood transfusion faboratory to the theatre using modern

preumatic air tube transport systems.

4.6  The items carried in a hospital system vary but generally include:

Pathology: Pharmacy:
blood samples intravenaus 500 ml to 1000 ml
urine sampies with admixtures
cufture swabs protein based drugs
stocls general pharmaceutical
blood cultures patient TTD drugs
spinal fluids controlled drugs
frozen section aerosol medications

radioactive blood samples cytotoxic drugs (in prepared syringes);
laboratory test results (may
also be sent viag computer General:
network); samples
surgical instruments
K-ray fiims
medical records
menu cards.

13



5.0 Security

51  The need for security must be carefuily weighed against the need for
ragid access to the system, especially in an emeargency situztion when time
delays can play a crucial part in patient outcome. As a general rule the
send/receive stations should be located in an area away from the public, but in
a convenient location for staff use. This could be, for example, inside a ward or
theatre cluster where access can be restricted. The baskets may be lockable
with the key under the control of the nursing staff.

52  The system can also provide varying degrees of security from a simple
lockable send/recelve station 1o security coded access.

53  The facility to isolate stations from the system is available on most
systems. This has advantages if areas are to be left unattendec for predefined
periads, or for systemn maintenance.

5.4  Itis generally more secure for samples to be delivered directly from
point to point using pneumatic air tube transport systems, rather than by a
messenger service. The number of lost and mislaid samples is reduced under
the pneumatic air tube transport system.

14



6.0 Use of pneumatic tubes
by pathology

General

6.1  Pathology laboratories are coming under pressure to raview the delivery
of their services to customers. This is a result of increased financial pressure
from within their own organisations and commercial competition from external
organisations. Another significant factor is the debate centred around the
need for patient-focused care and whether or not there is still a reguirement
for a central hospital laboratory on site or whether sample testing can be
devolved to dinical areas. The key factor in this discussion is the turnaround
time for results, which requires the strategic management of the test process,
The test process comprises three elements:

a. pre-analytical phase:
tast ordering;*
venepuncture;
specimen identification;
specimen transportation;*
laboratory reception;*

b. analytical phase:
sample preparation and analysis;

¢. post-analytical phase;
result interpretation;
transfer of result to cliniclan/requester.®

* areas where pneumatic tube communications can improve efficiency and
thus competitive advantage.

Reasons for improved efficiency

Test ordering

6.2  The effectiveness of the venesection service can be greatly improved if
the labaratory manager knows, prior to deploying venesection staff, what
dernands any individual customer is likely to make that day. This can be
achieved by wards and departments sending their requests for venesection
arly in the morning via the pneumatic air tube transpert system to a central
point, thus enabling the laboratory to send the correct number of venesectors
to any area, and thus maximising the use of its resources,




6.0 Use of pneumatic tubes by pathology

Specimen transportation

6.3 The timeliness of specimen delivery to the laboratory is greatly improved
as samples can be despatched to the laboratory immediately after being taken,
or in batches as each individual area is completed. This enables venesectors to
continue taking samples on the ward, whilst enabling the laboratory to spread
its workload, as it has a constant supply of samples. it alsc dispenses with the
large batch of samples that puts unnecessary pressure on the analytical system
for short periods of time, whilst leaving expensive capital equipment under
utilised for long periods. Considerable time delays can also occur when medical
and nursing staff take samples outside the normal venesection service times
unless there is an effective way of getting samples 1o the faboratory. This often
involves urgent specimens in an “out of hours” situation when staffing
numbers are at a minimum and work pressures are at their highest. A recent
survey at one hospital indicated that up to 64% of staff delivering samples to
the laboratory were ward based and that 52% of samples tock between one
and two hours to arrive at the [abaratory. The subsequent installation of a
preumatic air tube transport system at strategic points throughout the hospital
virtually eliminated sample delivery by ward staff and significantly reduced the
time delay in samples reaching the laboratory The conseguences were greatly
reduced result turnaround time, better patlent care on the wards and a general
improvement in the use of valuable resources.

Laboratory reception

6.4  Once a sample has arrived in the laboratory main reception, there is
often a delay in the sample being forwarded to the appropriate department for
analysis. The installation of a dedicated pneumatic air tube transport system
hetween the main laboratory reception and individual departments can
radically reduce this hottle nack,

Transfer of results to dinician/requester

6.5  Once samples have been analysed, and the resuits autheorised and
printed, delays can often occur in the despatch of results to the
clinician/requester via the traditional hospital messenger service. The use of an
air tube transport system can greatly reduce transfer times.

16
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