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Explanatory notes

A comma (,) is used to distinguish thousands and millions.

References to dollars (8) are to United States dollars, unless otherwise
stated,

The following exchange rate of the Malaysian dollar ($M) is used in this
report, unless otherwise stated: $US 1 = $M 2.56.

The following abbreviations are used in this reportt

ECG Electrocardiograph

EEG Electroencephal ograph

FIDA Federal Industrial Development Authority
LED Light=emitting diodes

MEE Medical electronic equipment

MIDF Malaysian Industrial Development Fund

Sdn. Bhd. Private limited rcompany

The deaignations employed and the presentation of the material in this
publication do not imply the expression of any opinion whatsoever on the part
of the Secretariat of the United Nations concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the

delimitation of its frontiers or boundaries.

Mention of firm names and commercial products does not imply endorsement

by the United Nations Industrial Development Organization (uUNIDO) .
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SUMMARY
This report forms part of the project entitled "Industirial Project Iden-
tification and Development Team” (DP/MAI/72/001) of the United Nations Development
Programme (U'NDP). The project arose from a request by the Malayasian Government
in Fetruary 1972, and following its approval by UNDP, field operations were
initiated in December 1972, with the United Nations Industrial Development

Organization (UNIDO) as the exccuting agency.

During the 1960c most industrial projects in Malaysia were identified
and implemented by private sector initiative. However, the Malaysian Government
established the Federal Indusirigl Dev:iopment Authority (FIDA) in late 1967
to asgume over—all responcibility for the promotion and co=-ordination of irdustrial
development., With the iniroduction of the Second Malaysia Development Plan
covering the period 1971=1975, it became olear that FIDA's machinery for iden-
tifying potential new industrial prcjects should be strengthened in close co-
operation with existin;, industries or other potential investors. The objectives
of the project were therafore to strenshthen the capability of FIDA to identify,
evaluate and initiate viable industrial projects and to develop the skills of

its staff by providing on-the=job training in those functions,

This report deals with the part of the project concerned with the possi-
bility of promoting the manufacture a.nd/or- assembly of medical electronic -—
equipment in Malaysia. The work prosramme covered a period of four months,

from October 1975 to February 197¢.,

The report consists of the following four chapterss
I. Modern medical eclectronic equipment

II. The develcpment of MEE in Malaysia

IITI. Maintenance, service and repair of MEE

‘ IV. Market analysis of biomedical electronic equipment

. Chapter I presents the main ideas of the functioning of MEE ard describes
the units and blocks which these machines contain, It also points out the main
1iines of developmert of MEE, which include: thermographic examinations tor

the diagnosis of cancer, inflamation and blood circulating disorders; tomographs
for layer roentgenocontrast examination; ultrasonic units for diagnosis and

treatment without surgical operations; the use of the laser technijues for
surgical operationsj rotational radiation for the most effective destruction

of malignant tumours; devices using high tension particles (protons, electrons,

mesons) for the treaiment and diagnosis of cancer. ‘

Common medical cquipment such as roentgen devices, electrocardiographa,

electroencephalographs, monitors, etc., are being developed with a view to saving
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time in examination and increaz.ing their oapaoity and reliability. Progress
has been made in the development of telemetric systems for visual control and
prooesses. Important and distinctive features of an up-to-date design of MEE
arc the use of moduleg, integrated cireuits, and the application of the prin-

ciples of ergonomics.

Chapter II considers the technical potential of the electro=technical
industry to promote MEE in Malaysia. It shows that while the local electronics
inlustry is not in a position to manufacture MEE, it is able to assemble modern
MEE because the local electronics industry produces all the components and
units required to meet current international MEE design standards. However,
the lack of skilled personnel and engineers with experience in the field of
MEE, and the shortage of raw materials, which are mainly imported, might create

problems in organizing an assembly plant.

Chapter III deals with the problem of maintenance, service and repair of
MEE in Malaysia, which are currently ensured by trading companies and foreign

firms under service contracts involving considerable annual expenditure.

Chapter IV surveys the internal market for MEE in Malaysia. Domestic
demand is not very large, and is mostly for electrocardiographs, defibrillators,
monitors, display units, X-ray units, pH meters and diathermy instruments.
Although much demand is increasing from year to year, it is not feasible to
manufacture solely for the domestic market. Taking into account the present
level of skill in the electronics industry, the inexpensive manpower and the
favourable geographical position of the country, the demand for from
neighbouring Asian countries and the possibility of assembling practioally all
types of MEB, the establishment of an assembly plant seems feasible (see list
of recommended for production in annex III). However, before a final
choice of MEE for future production is made, an in-depth economic analysis of

the different types of equipment is necessary.

Recommendations

1. A central workshop should be established to meet the servioe, repair

and maintenanoe needs of all hospitals in Malaysia.

2. The University of Nalaysia should establish a course on the basios
of MEE.

3. Experimental production of some types of should be initiated
(see annex III).

4. An eoonomic anelysis of selected types of should be made,

5. The possibilties of produotion of X-ray tubes should be studied.
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INTRODUCTION

During the 1960s most industrial projects in Malayaia arose from private
gector initiative, and industry concentrated mainly on supplying the protected
domestic market. Most new plants were sited near the main population centres,
and during the period of the First Malaysia Development Plan (1966-1970) manu-
facturing output grew by 10.4 per cent, compared with 5.4 per cent for the

economy as a whole, while 54,000 new jobs were created.

In late 1967 the Malaysian Government established the Federal Industrial
Development Authority (F‘IDA) to assume over-all responsibility for the promotion
and co-ordination of industrial development and to advise the Government on
tariffs and investment incentives to new industries. Following the establishment
of FIDA and a simplification of investment incentive and tariff protection
approval procedures, there was a rapid expansion in the approval of new
industrial projects. With the introduction of the Second Malaysia Plan
(1971—1975), which aimed at a 12.5 per cent increase in manufacturing output,

& doubling of manufactured goods and the creation of 108,000 new employment
opportunities, it was considered that greater efforts would have to be made

by the Government, and in particular FIDA, in identifying and promoting the
implementation of new industrial projects. As a result, the Government of
Malaysia submitted in February 1972 a request for UNDP assistance in industrial
project identification and development, which was subsequently approved and
implemented as the "Industrial Project Identification and Development Team"
(DP/MAL/72/001). The amount originally requested from UNDP was $US 168,100,
and the proposed government counterpart contribution was $US 106,000 in kind.
The objectives of the project were to strengthen the capability ot FIDA to
identify, evaluate and initiate viable industrial projects and to train staff
in the skills required to perform such functions and to prepare pre-feasibility
studies,

This report covers *he part of the projeot relating to the promotion of
the medical electionic equipment (MEE) industry in Malaysia, The purpose of
the project was to advise FIDA on projects to manufacture md/or assemble
MEE of all types that could be promoted in Malaysia, The duties of the expert
on MEE included, in particular, the followings
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(a) Assisting in the preparation of an in-depth study of the potential
for manufacturing selected items of MEE, taking into account the potential
suppliers in Malaysia, the availability of labour skills and the potential

export demandj

(b) Assisting in the selection of the most suitable projects and in
the preparation, where appropriate, of pre—feasibility or feasibility studies;

(c) Profiding advice on the implementation of those projectsy

(d) Bvaluating, as and when requested, proposals for the manufacture of

MEE submitted to FIDA by potential investors,

The expert wac assisted by the MEE team at FIDA, which, from 6 November

1975 to 20 February 1976, collected information relating to the future domestic

production of various types of MEE, It concentrated its attention on the

following subjectss

The availability of the required resources in the country for the pro-

duction or assembly of cartain types of MEE
Industrial potential in the field of MER

Manpower

The internal market for MEE

The external market for MEE

Trends in and prospects for the development of MEE

Malaysian potential for exporting MER

A number of eiectronics enterprises, trading companies and hospitals in

different parts of Malaysia were visited in order to make the
comprehensive and up-to-date as possible, This report covers
electrical and electronic units of MEE, and does not consider
of electromechanical and mechanical units., It deals with all
matters, and includes a complementary study of MEE servicing,

repair.

findings as

only the use of
the problems

the above~-mentioned

maintenance and

!
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I. MODERN MEDICAL ELECTRONIC EQUIPMENT

A. Essential information about medical electronic egquipment ‘MEE!

This section describes the main principles and functioning of MEE and
electronic units used in medical electronic machines, and considers modern

trends in the development of MEE.

The main electronic blocks used in medical electronic machines ares
preamplifiers, amplifiers, power amplifiers, regulated power suppliers, displays,

X~-ray tubes, etc,

To manufacture and assemble medical electronic instruments the following
initial elements are necessary: transistors, diodes, capacitors, resistors,
high-frequency circuits, thermistors, relays, ultrahigh frequency tunersj
transformers, high and intermediate frequency'panels, switches, packuge inte=

grated circuits, switchboard, sockets, buttons, wires, etc.

The main lines of development of MEE are: thermographic examination
machines (the main advantage of which is the absence of harmful radiation)
for roentgenocontrast examinationj ultrasonic units for diagnosis and treatment;
rotational radiation using high tension particles (electrons, protons, mesons)
for treatment and diagnosis of cancer; monitors; surgical diathermay devicesj

and implantable stimulatrrs.

The principles of microelectronics and miniaturization from the basis
of the modern design of MEE, and are its most significant and distinctive

features,

X-ray machines

Two kinds of X-ray machines are uscd in medicine = one for diagnosis and
one for therapy. The diagnosis units generally have a voltage output of from
100 to 150 kvp (kilovolt peak) and current of 25 to several hundred milliamperes.
Voltage output of therapy units may surpass 400 kvp with a current of several
hundred milliamperes. Today's X-ray machines are used for many purposes, such
as the in--estigation of bone fractures, the diagnosis of tuberculosis, cancer,
kidney and other ailments, and the treatment of cancer and many cther diseases.
The fluoroscope employs a fluorescent soreen rather than film to produce an

X~re picture. In many ways the fluoroscope is similar to a television picture
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tube. In the fluoroscope, X-rays pass through the patient's body from vne side
and the X-ray picture is produced from the fluoroscope screen placed at the
opposite side. The actual picture is not produceds It is a shadow image.

Where the X-rays pass easily through the body, they cause a light area to appear
on the fluoroscope screen, and if they pass through bone or other more dense

material, a dark area is produced on the sc¢reen.

The stationery X-ray machines are different in size, power and versatility.
All, however, have approximately the same circuitry. They can also have dangerous
effects, such as the destruction of bone and tissue which can result from over-
exposure. The most important part of the X-ray machine is thz: X-ray tube in
which the actual rays or X-rays are produced. X-rays are produced when electrons

strike the target and suddenly decelerate, causing rays to be ziven off by the

[

target. The frequency of X-ray waves depends on the voltage and current. In
modern tubes tungsten is used for the target. It is attached to a massive copper

anode which is cooled by conveetion or an oil-cooling systems

Blectrocardiograph

The electrocardiograph (BCG) electronically picks up, amplifies, and records

minute electrical impulses from the heart in order to produce a chart or electro-

i

cardiogram. This is a chart that indicates the amplitudes, intervals, rates and
rhythm of the heartbeat. This instrument is employed for diagnostic purposes
in hospitals and clinics since an electrocardiogram is always included in a

complete physical examinatione.

The physical activity of the heart produces a minute electromotive force,
or potential, of both negative and positive polarity, and the heartbeat is
compared with normal, established standards to obtain information concerning

the physical condition of the patient.

The electrocardiograph is connected to the patient with electrodes, the

number of which, and to some extent the location oi the patient's body, is

determined by the system being used.

wewt Wmmi WEED G MEN MEN U BN D G B & & S @ T T S T
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Cathode - Stylus and

Input reamplifier > | Amplicr | followers galvanometer

Power
supply

Figure I. Block diagram of a typical electrocardiograph

Figure I shows a block diagram of a iypical clectrocardiograph. The first
block is the input circuit; the various leads from the patient's body are con-
nected to the instrument through this block, and a number of cathode followers
are used for balancing the electrode resistances. The standard cell is also
located in this sections. The sccond block is the preamplifier, where the input
signals are amplified by balanced push-pull amplifiers, Cathode followers
through which capacitors are charged also make up part of this section. The
D.C. amplifiers in the following circuit build up the signals to the level
required to drive the final coupling stage. The cathode followers have neon
regulators to restore the proper D.C. level or bias of the amplified signals.,
In the last block are the stylus and galvanometer, which are both used to

produce a trace on the graph paper.

Elect roencephal ographs ‘

The electroencecphalograph (EEG) 1s basically similar to a number of elec-

trocardiograph machines,

The EEG is used to detect and record the differences of potential at various
areas of the brain. The EEG machine is found in most hospitals. It is invaluable

in tests for tumours, brain damage and other physiological problems.

Electrodes Input Power Recorden

- JN S A T S A S P S s Gl GED o SEEs e e Em GEE

3| circuit| = Preamplifier [y amplifier — pen

H.P. Oscillator fon Regulated
preamplifier, well power
filtered supply |

Figure II. Block diagram of one ERG channel
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Figure II is a block diagram of one EEG channel. The input circuit contains
the calibrating device, which may be connected by a switch to any one of the

channel amplifiers.

The output of the input circuit is fed to a preamplifier stage, a dual
tube in a special configuration called a differential amplifier. The gain

control is located on the preampiifier control panel.

The power amplifier amplifies the weak signal from the preamplifier so
that it can drive the follewing circuit -alled the recording pen blocks. The
power amplifier consists of several push-pull stages, that are necessary to

handle the signal without undue frequency and amplitude distortion.

A regulated power supply furnishes constant well—filtered operating voltages

and a high frequency oscillator provides power for the preamplifier filaments.

As a rule a typical instrument has 8 recording channels, although most

manufacturers make units with more than 24 channels.

Spectrophotometers

Spectrophotometers and analysers are the bi;; group of medical electronic
instruments which can often be used together with minicomputers for blood,

liquid and gas analysis.

A spectrophotometer is an instrument used for measuring the relative in-
tensity and frequency of light transmitted through test solutions of chemicals
undergoing analysis. The device consists of two major parts, a light source
called a monochromator and an accurate light meter called a photometer. Its
applications in medicine are almost unlimited. Hospitals and medical research
laboratories employ spectrophotometers in blood analysis, investigations of

water contamination, etc.

The light source of the spectrophotometer can produce a wide band of
frequencies. When a sample solution is placed between the light source and
the light measuring device, the instrument can indicate the intensity and fre-

quency of light which passes through the solution.

Basically, the monochromator consists of a light source (a lamp called an
exciter) with a lens system and a device to separate the light into the various
wavelengths. Generally, only a oertain portion of the light speotrum is desired.
The separation device stops all but that part from passing through.




There are two methods of separating the light. In one of them, the white
light is broken up into the basic colours with the help of a p 3m. The oolours
present the various wavelengths of light, from the longer wavelengths of red
at one end of the spectrum, to the shorter ones of violet at the other. The
gecond method of breaking down the white light into spectra is by deflection
through the use of a device called a grating. It may be either a flat glass
plate, or possibly a metal plate, with a smooth, shining surface on which
parallel lines are very accurately etched. The wavelength which will be passed
by the grating depends on the angle of the grating with respect to the light

source.

A photometer is a light-sensitive unit, such as a phototube, photocell,
or semiconductor device, wnich converts light energy to electrical voltage.
The output voltage is proportional to the amount of light reaching the photo-
gensitive device. Generally, another light source is re’lected off a moving
mirror in place of the normal pointer in the galvanometer. The reflected image
is focussed on the galvanometer scale which is calibrated in optical density
or a similar quantity. The reading, of course, indicates the relative light-
transmission through the sample, which can be compared with a standard. All

modern spectrophotometers are electronic instruments.

Spectrophotometers therefore basically consist ofs

(a) A mechanical part and an optical system which are very accurate and
complicated to produce;

(b) A photomultiplier, a signal amplifier, an analyser ard a standardizing
circuit - all of which electronic and electric units do not demand sophisticated
production techniques. It should be possible to produce such parts locally,
using components from local enterprises with parameters suitable for medical
equipment .

Ultragonic devices

An ultrasonic machine is basically a generator of electrical energy at
frequencies about the normal range of hearing, but lower than radio frequencies
(about 20,000 cps (cycles per second) with a range to about 1.1 megacycles).
The energy is used to cause an applicator that is placed on the patient's skin

to vibrate with ultrasonic frequency.

Only ultrasonic energy affects body tissue in three ways simultaneouslys

thermally, mechanically and chemically.
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Thermally, the energy produces heat to a depth of more than 5 centimeters;
mechanically, it has a stirring action within the tissue called micro-inter~
cellular or vibratory massage; chemically, it increases cellular permeability
and diffusion of ions. It also changes the tensile strength of tendons, per-

mitting greater extension or prolongnation.

There are two basic types of ultrasonic generating unitsst the continuous

output=-wave type and the pulsed output-wave type.

Zﬁ;:{y Gate Oscillaton
Pulse .o Metering
generator D.C. amplifier circuit

Figure 111. Block diagram of a typical ultrasonic unit

Figure III shows the block diagram of a typical ultrasonic unit. The
first block is the pulse generator. 1Its output is fed to a gate which, depending
on the setting of the selector switoh, either permits the oscillator to operate

continuously or makes its action intermittent, producing a pulse-type output-wave.

Implantable instrumerts

With the advancement of technology, instruments to measure and control
human physiological parameters can be made small, reliable and implantable.
Modern implantable instruments have wide spread popularity.
The following are some of the different kinds of implantable instrumentst
Nane Function

Heart pacemaker Adjusts rate automatically and telemeters
alarm signals when difficulties develop

Bladder stimulator Controls bladder pressure by internal
and external stimulation and telemeters
data regarding the critioal preasure

Blood pressure oontrolling devioce Applies automatic stimulation to oontrol
pressure and telemeters blood pressure
data

Pain suppressor Acts on the spinal cord or peripheral

nerve endings

Brain stimulator Produces sleep or a tranquiiiaing effect
and is controlled externally

|
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Name Punction

Sensory stimulator Stimulates hearing, vision, touch, etc.
for prosthesia

Musole stimulator Analcg control of force or displaoement
by external command

Gland stimulator Controls the secretion of hormones

Telemetric measuring devioe Neasures pressure, blood flow, eto.,

and chemical composition of the body or
particular organs

Telemetering devices for electro- Han functions such as those performed
physiological signals by the BCG, EEG, etc. -
Implant manipulators Releaser chemicals, produces mechanioal

action upon external command, and adjusts
the position of implant instruments such
an brain electrodes

All these instruments are based on the principles of microelectronios and

miniaturization.

Diathermy

Diathermy is the generation of heat in body tissues resulting from the
resistance of the tissues to high frequenoy current flow. The use of diathermy
equipment in hospitals, physioal therapy departments, doctor's offices and olinios
for muscle treatment is well-known.

Unlike heat applied to the body by hot towels, a heating pad, infrared
lamps, etc., the heat from the diathermy machine is developed within the body
without burning the skin.

I Power | utput powerpmm—p

H.F. oscillator | gy amplifier | =3 4 and tuning >
Power
suppl

Figure IV. Blook diagram of a typiocal diathermy unit

Pigure IV is the block diagram of a typioal diathermy unit. The unit oon=-
sists of an osoillator, amplifier, tuning oontrols, output oirouits and a power
supply . The H. F. signal is generated in the cscillator and applied tc the
amplifier, where it is greatly increased. The amplified signal is fed tc the
tuning and output circuit, a variable resonant tank,
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B. Modern trends in the development of MEE

Modern trends are examined in this section to show the direction of world

manufacture and *hc technical level of MEE on the international market.

The anal; 3is of the progress in MEE reveals the fact that diamostic
equipment advances more speedily thw!. thorapeutic ones. It can be cxplained
by the fact that nowadays drugs and chemotherapy are used rather than admini-
stration of physical treatment. Thus, the renewal of diagnostic instruments
in use takes place usually every 3 1o 5 years, while the therapeutic ones are
renewed every 6 to 8 years. This can be cxplained by the csscential influence
of scientific and technological progress, and particularly by the cnormous

growth of both electronic and computer technolumy.

Recently a new tendency has been ctserved in diagnostic methods. One of
the new methods is thermosraphic examination based on thermal emission from the
human body, and involves the use of instruments such as a thermora;h 2nd a
thermovision set. Tissue undergoing pathological change has a d.lfcrent
temperature from healthy tissue. Such differences in temperature between
troubled and healthy parts of the human body may be used in the diagnosis of
vertain diseases. Thermography is a technique of reproduction of thermal
pictures to demonstrate the surface temperature distribution of the ob ject
under exam.uation. The thermal picture - thermogram — is a product of infrared
radiation. The thermogram oan be in white and black and in other colours.
Thermography is used mainly for the diagnosis of cancer, inflammation and
troubles with biood.circulation. A medical thermogram is produced by scanning
the object with a camera fitted with rotational prisms or mirrors, lenses and
a detector. Under a fa.rly high speed of scanning the picutre can start to
move a8 if on a television screen. To process such thermograms, the microcomputers

of special purpose analysers are used.

The main advantage of such a promising method of diagnosis is the absence
of the external source of radiation which could be harmful to the health of the

patient as well as that of the medical personnel.

Diagnosis by means of X-ray examination still remains one of the leading
diagnostic methods. Many firms produce equipment such as tomographs or panto-
mographs for layer roentgenography as well as for the roentgenocontrast exami-
nation of blood vessels, the oesophagus and the stomach. Of wide application
is the equipment of radioisotope disgnosi’s, As a rule the price of such equipment
is fairly high.
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.
Considerable progress has been made regarding ultrasonic units for diagnosis
in ophtalmology, urology, gastroenterology as well as for cleaning surgizal

instruments, surgron's hands, etc.

Recently physiotherapeutic equipment has reached a high degree of perfection,
Many firms are cngaged in the production of electrotherapeutic equipment, ultra=-
high frequency (UHF) and micvowave therapeutic equipment, and ultrasonic thera-
peutic equipment. The apparatus "YRAT - IM" made in the Union of Soviet Socialist
Republics (USSR) for lithotrity by means of shock hydrowaves is of special

interest because no surgical action is required.

The use of laser techniques in medicine has led to improvements in the
design of equipment for the treatment of some eye diseases and refinements in
surgical techniques for cutting soft tissues and pulp coagulation., It makds
possible rapid healing with much less loss of blood and no burned areas, as

the operations are performed with an electric knife.

The treatment of malignant tumors is now a comnlex prccess: chemotherapy
is combined with radiation therapy. For the radiation therapy special roentgenn—
therapeutic and gammatherapeutic installations are used. They allow for static
as well as rotational irradiation. Such equipment is designed to ensure the
most accurate identification of the spot to be irradiated in order to ensure -
the destruction of the malignant tumours only and to avoid any harm to the

healthy tissues (dose distribution).

At present the therapy of neoplastic diseases by means of protons, neutrons,
mesons and other atom particles is gaining recognition. This method of treatment
is very expensive (it requires the construction of special accelerators operated
by remote control and the protection of the personnel from irradiation). However,
the method is promising, because deep tumours can be reached by a suitable dose

distribution through the tissue.

Progress in the development of MEE, and in particular of roentgen equipment,
electrocardiographs, electroencephalographs, monitors of different kinds, etc.,
is generally measured in terms of increased reliability and rapidity in their
effects, and greater through put capacity to save time during the examination
prooess. The examination time cycle is reduced in general because of an

acceleration of the data processing cycle. The data are read off the instru-

ments and presented in the form desirable for convenient comparison of real




data with given normal values. The information from any instrument (unit) is
presented as a set of data (e.g. tomograms, roentgenograms) on paper, film,
magnet, tape, an oscilloscope tube, etc. To process and decode these data the
microcomputers are used. Mechanization and automation contribute a great deal

to the processing of output data, which helps to increase the throughput capacity

of equipment.

The automatization of data processing is mostly effective in a case of
mass examination of the population and in large medical organizations such as

diagnostic centres with considerable throughput capacity.

Toshiba of Japan makes use of computers for the processing of the picture.
Its Gamma apparatus, type GCA-102 or GCA-202 along with the ultrasonic tomograph,
type 98L=31A, are connected to the computer which processes the output picture
into a readable form, filters them, synthesizes the colour picture, and after
staining the areas with different intensity finally produces the picture on a

TV screen,

Standard quick-action units are provided by Humetries (United States of
America). The mechanized automatic data~processing unite are usually provided
with a complete set of examination equipment, such as that of Gats (Usa); the
ultrasonic equipment of the Picker Corporation (USA);y and the equipment for
automatic data recording of Siemens (Pederal Republic of Germany). The datx
input of some equipment is so large that it can only be processed by computer.
Examples of suoh equipment are the Gamma apparatus for proton diagnosis and the
automatic decoding system for electrocardiograms produced by Siemens (F‘RG),

and the diagnostic analysis unit, produced by Electronic Processors (usA).

On the one hand, the inocorporation into modern medical equipment of such
computer elements as processors, memory units, logic modulee, graphics, plotiers,
tape recorders, etc., leads to prioe increases, makes the equipment more complex,
and also imposes strict requirements as to its operation, servicing and the
qualifications of the operators. On the other hand, the inocorporation of such

elements is economically profitable beoause of the considerable reduction in

1/ Biomedjcal Engineering, vol. IX, No. 2 (1974), p. 65.
2/ Siemens - System der automatisohen EX@-Auswertung, 1973.
Y/ Biomedice: Bngineering, vol. IX, No. 2 (1974), p. 64.
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the data processing time cycle, thus increasing the throughput capacity. The
quality of the equipment ensures correct diagnosis due to semi-automatic and

completely automatic modes of operation.

The tendency towards high throughput capacity of the equipment influences
the equipment used in traditional methods of examinatior, such as BCG, measure-

ment of arterial blood pressure, etc.

Beokman (USA), produces, in addition to a number of other types of
medical equipment, 8-channel and l6-channel electroencephalographs of module
construction using integrated circuits (IC). The standard connectors make
possible quick connexion of thesce units with the oscilloscopes, recorders and

the computers,

Medicor of Hungary has produced an interesting piece of equipment, type
AVE-- 1 with programmed control intended for arterial blood pressure measurement
(Riva=RocciKorotkoff principle), Sharp (Japan), produces an electronic
sphygmomanometer which makes it possible to avoid the use of a phonendoscope.
The eensor of the pulse's soand is built into ihe collar, and in the scale of
the manometer there is a built-in miniature red lamp which starts flashing as
soon as the readout is at systolic pressure value (the appearance of Korotkoff's
current) and stops flashing at diastolic pressure value. The principle on which
the operation of this instrument is based is of interest and can be used for

the production of instruments intended for mass examination.

The automatic processing of medical data promotes the production of monitors,
devices for controlling the condition of critically ill patients and for gene-
rating alarm signals if necessary. On the international market for monitors
the Sharp and the Nihon Kohden, both of Japan, have achieved considerable success.
They are designed to make and record ECG, plethysmograms, the number of heart
impulses, breath frequency and body temperature. All these monitors are of
modular design. The new monitor of Devices and Instruments Ltd (United Kingdom
of Oreat Britain and Northern Ireland), is designed to control the functioning
of the brain. The monitor compares the normal ECQ signal with the patienty
signals which are compressed and filtered. Any detected dismmilarity means a
pathological impairment. The monitor can be used for the control of suoh
parameters as the speed and depth of the nnaesthesia and for the appraisal of
the effeot of new drugs on the nervous syatem.y The connexion of the monitor

4/ Rritish Journal of Ansesthesis, vol. 46 (1974), p. 12. 1




to a computer (Chirana, Czechoslovakia) is effective when it is necessary to
record and evaluate vital tunctions such as the electrical activity of the
heart, the hemodynamics of peripheral biood circulation, respiration, temperature
and blood pressure. During the last few years there have been a number of cases
in which a moritor has been used in connexion with a computer for the detection
of arrhythnia (Electronics for Medicine Inc., USA). To check the state of a
patient with a coronary discasc special equipment (Cambridge Medical Instruments,
Unitecd Kingdom),i/ is available for connecting ithe contrcl unit with four
bedside monitors and a central control station for the operator. There is a
combination of a monitor a.ad a computer capablc of recording 8 parameters of

the patients in a ward of 32 beds (Siemens). The preprogrammed computer enables
the whole system to put out up to 30 alarm signals. The units of type Kard=
alarm = 5 - 1 and Kardalarm - S - 2 may be uscd alone. They are able to detect

bradycardia, tachycardia, asystole, and come forms of extrasystole.

The concept of automation is best exemplified by the clinical analysis
equipment with high throughput capacity supplied to large clinics. There are
more than 150 firms in 18 countries having such equipment under production.
0f considerable interest is a selective biochemical analyser made by Grenier-
Electronic (Switzerland). Autoanalyzers of this type are in cssence automatic
binchemical laboratories. They are able to carry out up to 40 biochemical
examinations according to the selected programmes, and are provided with the
logic units required for processing the findings. They have the added advantage

of simplicity in the programming process.

The aim of modern designs of clinical laboratory examination equipment is
to reducef the number of probes. The ocomputerized photometric clinical chemistry
analyzer {Ollituote OY, Finland) merits consideration. It can perform 1,000
examinations per houre. The probes are replaced by photometers and the output

equipment is based on the Nova - 1200 (Data General, USA) type of computer.

The understanding of the bicphysical nature of human diseases particularly
the electrophysiological process of excitation has led to the development of

stimulators of different organs. But the major achievements have been in the

5/ Hospital International, vol. VIII, No. 3/4 (1974), p. 1l.
6/ British Journal of Anaesthesia, vol. 46 (1974), p. 12.
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rield of cardiostimulation. Noteworthy examples are cardiostimulators such ag
the 3timulator SI-10 of Narcobiosystems Inc (USA), the electrocardiostimulator
HCM-2 of V/0, Medcxport, USSR, etc.

Medical equipment currently produced incorporates telemetric systems for
visual control of the processes taking place within the numan organism. Of
special interest are visual observatiomduring X-ray examinations and image
recording on film. The Video Long-Playing Recorder (VLP) capable of transforming
X-ray information directly into visible information at any required location
is under production at Philips (Netherlands). Tt is possible to store 10,000
X—ray images on a record of some 15 in. diameter without loss of information.l/
The 4-channel radiot-lemetric system, developed by V/b Maschpribor-Introg (USSR),
is designed for the simultancous transmission and reception of one physiological
parameter from four moving persons. The system ensures remote transmission of
one of the following parameterss RECG, electromyogram or respiration frequency.
The system makes it possible to transmit and receive these parameters when a
person is moving freely in space or is carrying out some work. The system
units are based on the semi-conductor and use printed circuit wiring. A TV
metering system combined with therapeutis anu elactronic optical transformers
has been designed by Medicor, of Hungary. The system transforms a minute image
of' high brightness into a TV picture. Japanese Telemetric monitors, type ECC.
model WEP-6121, are under production at Nihon Kohden. The method of functional
models or modular design is now predominant. This trend is common for almost
all types of medical equipment. The weight and size of the modules are reduced
because of the wide use of printed circuits, transistors, and so on. In practice
there are some smallesized instruments, e.g. the miniature electrocardioscope,
model MC-3, produced by Medicor (Hungary), the portablc single channel elec—
trocardiograph Malysh, made in the USSR, the portable defibrillator unit of
Travenol Laboratories (USA), ctc.

It is of importance that in thesec modular designs the standards for modular
blocks are observed wiile designing the layout. The design of electronic
equipment such as biopotential recorders, monitors, and medical control systems
show much in common.

A distinctive feature of recent MEE design is the attention given to
ergonomics requirements, Thorough study of equipment design from the point of

view of ergonomics aims at ensuring the most comfortable conditions for both

patients and personnel.

1/ Hospital International, vol. VIII, No. 3/4 (1974), p. 11.
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II. THE DEVELOPMENT OF MEE IN MALAYSIA

A. Prospects for the development of a MEE ind stry in Malaysia

This section examines the technical possibilities of the eleotroteohnioal
industry of Malaysia to promote the manufacture, maintenance and repair of MEE,

and provides some general information about the promotion of MEE.

It should be noted that this study covers only the use cf electrical and
electronic units for the production of MEE, and does not consiier the problems
of the use of electromechanical units, These units will have to be the subject

of separate studies.

The second five-year plan covering the period 1971-1975 lays considerable
emphasis on the industrial development of Malaysia. During the first four

years of the second plan the processing industry has developed vigorously.

The Government's policy of stimulating investments in some industrial

branches has led to rapid growth in the industrial sector.

Table 1, annex Y, shows the changes in industrial production indexes. It
is obvious from this table that new industrial branches such as metallurgy,

electrotechnics, and transport equipment have a high growth rate.

The electronics industry in Malaysia is very young, and many enterprises
were established in 1970-~1973. Production is growing from year to year (see
table 2, annex V).

Government bodies such as Federal Industrial Development Authority (FIDA)
and Malaysian Industrial Development Fund (MIDF) play a considerable role in
the development of the country.

In carrying out its mission the survey team visited a number of enterprises
and institutions in different parts of the country (see annex IV). During
these visits, attention was giv;n to the manufacture and assortment of produots,
the teohnical characteristics of electronic components and units used in the

production of MEE, the qualifications of workers and engineers, and so on.

Manufaoturing oompanies produce components such as the followings high
and low frequenoy transistorsj tranaformers, including low frequenoy transformers
for television and radio} resistoraj speakers} high light-emitting diodes (LID);
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memory stacks for computersj radio communication systems; integrated circuits,
oapacitors, protective devices for lamps; 9-digit low drive—current LED displays;

and, T-segment numeric displays.

The enterprises are assembly plants which use mainly imported raw materials
and initial components for production. The enterprises have no experience in

producing electronic components for medical equipment. Only the Swiss firm

Kehrli X-ray Sdn. Bhd. produces mechanical parts for X-ray machines and the

annual production is about 300 units. If Malaysia could buys the tools and
produce its own X-ray tubes, a part of the country’s demand for X-ray machines
could be met entirely by local production. A number of firms have expressed
their readiness to produce the necessary components, units and blocks according
to the required MEE specifications. Some of these firms and their main products
are the following: Tamura Electronics Sdn. Bhd. (Japan) - transformers for
television and radio; Omron Sdn. Bhd. (Japan) - electromagnetic relays and micro-
switches; Monsanto Electronics Sdn. Bhd. (USA) = light-emitting diodess N.3.
Electronics (M) Sdn. Bhd. - disnlays, calculator modules; Motorola Sdn., Bhd.
(USA) - different radio communication systems; General Blectric Corporation

S8dn. Bhd. (United Kingdom) = different television and radio components and devioes.

Thus, Malaysia meets all the conditions for the production of medical
electronic instruments. Only when the industry can ensure a smooth flow of
sufficiently high-quality and reliable products will it be possible to supply
them to the different medical centres and hospitals and compete in foreign

markets,

Conclusions

1, The components, units and blocks of the Malaysian eleotronios industxty

meet the demands of the world's most modern designe.

2. At present Malaysia's local industry is not ready to manufacture MER,
but it is in a position to assemble MEE.

3. The raw materials and oomponents for the manufaoture of eleotronio
goode are mostly imported.
4., Malaysia oan assemble at oompetitive prices for the international

market .

5« It is possible to organisze an experimental assembly shop for MER.




6. In the case of local production of X-ray tubes it is possible to meet
a part of Malaysia needs for X-ray machines by using the mechanical units of

X-ray machines which are produced by the Swiss firm Kehrli X-ray Sdn. Bhd.
Recommendations

ls Tt would be useful to set up an initial group which would assume
responsibility for the modernization and assembly of experimental designs of

MEE and produce small series of such equipment.,

2. During the MEE production process atiention should be paid to the
followings
() The production of MEE should reflect modern developments;

(b) The use of transistorized equipment and integral circuits is
preferable;

(c) Block construction of MEE is desirable;

(1) The equipment has to be produced in accordance with established
slandards;

(e) The product has to meet its specifications fully, in particular
those relating to the required parameters and quality level;

(£) Locally manufactured parts and components should be used as much
as possiblej

(g) The importance of reliability should be borne in mind;

'

(h) The equipment has to be tropicalized to suit Malaysian climatic
conditions,
3+ During the progress of work, the following should be donet

(a) Serious efforts should be made to improve designs and promote
development

(b) New ideas should be stimulated;

(c) Progressive production data should be collected and analysed;
(d) Continuous modifications and improvements should take place;
(e) Quality control should be strictly ensured;

(f) Staff should be trained;

(&) Market research should be undertaken.

ualified personnel for the promotion of the MNEE industry
in Malaysia
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This section oonsiders the question of the availability in Malaysia of
qualified workers such as eleotrioal and eleotronics engineers who can be used
in the promotion of MEE.

[r—




During the period of experimental production it is important to have
qualified workers who are experienced in the electronics and electrotechnical
industries, and to have engineers trained in MERE technology and who are able

to organize and direct the manufacture of MEE in accordance with international

standards.

Table 5 (see annex VI) shows that the number of employees in the electro=-
technical industry is 21,526. This is approximately 10% of the total number
of employees in the manufacturing industry. It shows that the country has a
developed electrotechnical industry with a sufficient number of employees.,
However, the real number of qualified personnel with a knowledge of MEE is
very small. There are only a few men in the hospitals of Malaysia who have

a thorough knowledge of MEE and who could contribute to the development of the
MEE industry.

Visits to manufacturing enterprises have shown that local engineers are
available with experience in the production of certain types of electronic
components and units. Their knowledge is limited to the technology involved
and they have no experience of the full technological cycle. This inexperience
réstricts promotion of MEE in Malaysia. The above-mentioned engineers could
be used for the promotion of MEE if they received special training at the firms
which produce MEE,

The hospitals visited have technicians (4 or 5) with a knowledge of ocertain
types of MEBE who could supervise the initial groups in the promotion of

and during the creation of a technical servicing oentre.

An important factor for the production of MER is the salary of the workers
and engineers, At an exchange rate of $US 1 = $M 2.6, the average monthly
salary of employees in the electroteohnioal industry is approximately $M 224
(8U3 86) for workers and from $M 600 to $M 1,000 ($US 230 to $US 384) for
enginears, as compared with average monthly salaries in the United States which
are approximately $US 350 and from $US 600 to $US 1,000 respectively. Malaysia
therefore has inexpensive manpower, which is an advantage in the production
of competitive MEE. To sum up, Malaysian workers have no experience in the
manufacturing of MEE, but they do have some experience in its maintenance.
Serious attention should therefore be given to the training of local engineers
in order to meet the needs of hospitals and promote in Malaysia.
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Information on the Third Malaysia Development Plan (see New Straits Times
of 14 September 1975) suggests that during the period of establishing the new
MEE industry, demand for enginesrs can be met by the University and other

institutes if special courses on MEE are included in their programmes,
Conclusions

1, There is a sufficient number of workers qualified for employment in
the electronics, electrical and assembly enterprises, and they can be used in
the serial assembly of MEE.

2. The manufacturing enterprises which provide the electrotechnical and
electronic products have not enough qualified engineers who could be used in

the manufacture of MEE.

3. Malaysian hospitals have several qualified engineers who can be used

for the maintenance and repair of MEE.

4. The fact that the University and the institutes do not train specialists

in MEE creates certain difficulties in organizing the manufacture of MEE.
Recommendat ions

l. In organizing the experimental production of MEE use should be made
of the experience of one or two specialists in the field from United Nations
crganizations or from foreign firms producing such equipment. No domestic

experience is available.

2. 9pecial courses on MEE technology and on the service, maintenance and
repair of MEE should be included in the programmes of the University and the
institutes of Malaysia in order to meet the demand {rom hospitals and medical

centres for specialists and the needs of manufacturing plants.

3. Poreign specialist should be invited to the University of Malaysia to

give leotures in the above-mentioned courses.

4. Looal physicists and engineers should be sent to foreign companies

for training.

5. Medioal personnel should be given the necessary teohnical training
through seminars, symposia, leotures, etc., in order to achieve the maximum
benefit from the use of MER.
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C. Health services in Malaysia

This section Jescribes the system of health services in Malaysia, and

examines the domestic demand for certain types of medical electronic equipment.

The Government of Malaysia gives serious attention to the improvement of
medical services throughout the country, as shown by the sums allocated to gych

services under the Second Malaysia Development Plan (see table 6, annex-VII).

The Ministry of Health report "Our health services in the seventies",
issued on 20 May 1975, shows that there is a growing numter of in-patients
and that the hospital service is being constantly extended (see tables 7 and
9, annex VII). At present there are 65 government and 83 maternity homes and

private clinics in peninsular Malaysia.

The distribution of medical centres in each of the states of the country

is given in tables 8 and 10, annex VII.

States with a high population such as Perak, Selangor and Johor have
special institutes for tuberculosis, leprosy and mental cases, etc. (see table
10, annex VII).

The data in tables 11 and 12 (see annex VII) shows the availability of
qualified medical personnel in the medical centres. These tables also show
that there are many travelling dispensaries which mainly service rural populations,

especially those located far from the big centres.

On the basis of data received as a result of visits to the different
medical centres, it was determined that MEE is mainly concentrated in the big
medical centres, and that the patients with the most complex diseases are
directed to the biggest hospitalss the General Hospital and the University

Hospital in Kuala Lumpur, etc.

The biggest hospitals such as the Genecral Hospital, the University Hospital
in Kuala Lumpur, Assunta in Petaling Jaya, General Hospital Ipoh, General Hospital
Malacca and Penang General Hospital have MEE of all types with which to treat
their patients (see table 14, annex VIII).

The data in table 13, annex VII, show that the most widespread diseases
among the population of Malaysia ares penumonia, cancer, malaria, pulmonary

and other types of tuberculosis, asthma, anaemia, diabetes mellitus, ulcer of

the stomaoh and duodenum, gastritis and duodenitis, schizophrenic disorders.




Thus for the diagnosis and therapy of the above-mentioned diseases it is
necessary to have such ast X-ray machines (including mobile ones), analysers
for blood, urine, gas, defibrillators, biostimulators, devices for measuring

blood pressure, cardiographs, encephalographs, monitors and so on.

Taking into account the number of motor vehicle accidents (see table 13,
annex VII), it is neocessary to use portable MEE for determining the damaged
organs and to give first aid at the acene of an accident.

Conclusion

The growing network of medical centres in Malaysia creates an additional
demand for MER.
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III. MAINTENANCE,SERVICE AND REPAIR OF MEE

This chapter considers the types of MEE available in Malaysian hospitals
and their maintenance and repair costs, and suggests ways in which the national

servicing of MEE in hospitals could be promoted.

It should be noted that a study of the maintenance and repair of MEE was
not included in the expert’s job description. Nevertheless, maintenance

determines the efficiency of the 'equipment and is therefore very important.

At the present time inefficient servicing is provided in many hospitals

of Malaysia, as the visits have shown.

In so far as the hospitals of Malaysia have no technical personnel (with
rare exoeptions), they have contracts with firms or trading companies for
technical servicing. These contracts cover the maintenance and repair of MER

in the hospitals.

Maintenance work is divided into the following two partst checking the
performance of MEE and cleaning and testing the equipment; and repairing the

machines if necessary,

The scrvice contracts include cleaning and checking the performance of the
equipment twice a year. If the equipment is out of order the service contract
provides for finding the reason for the breakdown, but the hospitals have to
purchase the parts of the machines which have to be replaced in order to restore

normal functioning.

Table 14 (see annex VIII) shows, inter alia, the availability and estimated
servicing costs of MEE in some Malaysian hospitals. This table also shows that
MEE is mainly concentirated in the very big regional medical centres such as
the General Hospital, University Hospital in Kuala Lumpur, the General Hospitals
in Penang, Alor Star, Ipoh, Malacca, Johore Bahru, etc. The average annual
service charges of each of these hospitals are estimated to $M 50,000 (see
table 14, annex VIII).

The major types of in these centres are the followingt X-ray machines,
physiotherapy equipment, electrocardiographs, defibrillators, monitors and
display units, surgical diathermy equipment, spectrophotometers, pH meters,

analytioal instruments, blood gas analysers, counters, etc.
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The small hospitals lack a wide range of MEE and the annual service oharges
inourred by each of them are estimated at approximately $M 1,000 (see table 14,
annex VIII).

On the basis of the data collected from hospitals in the different regions
of Malaysia, and taking into account the number of hospitals, an approximate
calculation of annual repair and service chargés has been made (see table
16, annex VIII).

Service charges are only approximately $M 470,000, and taking into acoount
the additional repair oharges of $M 141,000 (counting 30% of the sum for service),
the total charges are $4 611,000 per annum.

The total figure shows a substantial expenditure for service and repair.
If sarvice and repair were ensured by local workers, and if they were paid a
monthly salary of $X 800, the above-mentioned total would be sufficient t{o
employ 65 men. However, a 15-man team should suffice to ensure the service
and repair of in Malaysia.

These findings show that the idea of setting up a Malaysian service deserves
consideration.

It should be noted that the experimental manufacture of MEE in Malaysia
would lead to a reduction in total expenditure for the purchase of parts.

Qonolusions

Maintenance and repair of in Malaysia are being oarried out by trading
oompanies or foreign firms in aocordance with the servioe contracts. A oone

siderable sum is paid by the country for service and repair every year.

ecommen ion

Arrangements should be made for the servicing of MEE by a local repair
shop, which could be organised as shown in figure V.

p 2
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;
Medioal electronic seoction X-ray machine seotion

Senjor electronic 3 Senior electronic 2

engineers engineers
;f Eleotronic engineers 2 Blectronio engineers 2
| Teohnioian 1 Blectromechanical 2

ehfobnioians -

Other employses 3
Total 15 people

Pigure V. MNaintenance and repair shop manning table




IV. MARKET ANALYSIS OF BIOMEDICAL ELECTRONIC EQUIPMENT

A. The Malaysian market

This section surveys the domestic market to determine the volume of demand
for MEE,

Table 17, annex IX shows the value of imports of medical equipment into
West Malaysia for the period 1970-1973. An analysis will be made of two different

groups of equipment <
Electromedical ingtruments for diagnostic purposes in hospitals

The total expenditure for this type of equipment was $M 337,480, $M 418,736,
$M 431,222 and $M 511,468 for 1970, 1971, 1972 and 1973 respectively (see table
17, annex IX). During this period demand therefore grew at rates of approximately

24%, 3% and 18% respectively, which gives an average annual growth rate of 15%.

On the bacis of these statistics, it is expected tuat total imports of

this type of equipment will cost approximately $M 676,416 in 1975.

However, the figure approved for the group of government hospitals in 1975
amounts to $4 1,681,029, minus $M 535,350 (for X-ray machines and parts), which
gives M 1,145,679 (see table 15, annex VIII).

This sum does not include the requirements for private hospitals, which

can be estimated at 10% of imports for government hospitals.

The total sum for the import of electromedical instruments for diagnostic

purpoges in 1975 ias L
Government hospitals 1,145,697
Private hospitals (10%) 114,510
14260, 267

X-ray machines and parts

According to the statistical data (see table 17, annex IX), expenditure
was $¥ 3,014,470, $M 2,053,906 and $M 1,348,025 for 1971, 1972 and 1973 respec~
tively, This shows that imports of equipment in this group fell at an average
annual rate of approximately 33’ during this period. The approved figure for
imporis of this type of equipment was $M 966,000 and $X 535,350 in 1974 and 1975
respectively (see table 15, annex VIII). The last figures cover the government
hospitals only.
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Total imports of this type of equipment amounted to $M 1,062,600 and
$4 588,885 in 1974 and 1975. These figures include imports for private hospitals,
which are estimated at 10% of those for government hospitals.,

Table 15, annex VIII, shows the distribution of in the different regions
of Malaysia together with demand and approved purchases for 1974 and 1975. The
figures show that demand totalled $M 2,351,800 and $M 2,587,300 in 1974 and
1975 respectively. The number of units were 273 and 361 during those years.

The real expenditure for electromedical instruments and X-ray machines
and parts was $4 1,570,064 and $M 1,681,029 in 1974 and 1975 respectively,

These figures cover government hospitals only.
The riumber of approved units were 149 and 272 for those years.

Table 15, annex VIII, also shows the approximate cost of in eaoh group.

Conclusions

1. The internal market in Malaysia is not very big and the total ocost of
imports for government hospitals amounted to $M 1,570,064 and $M 1,681,029 in
1974 and 1975 respectively. The number of units were 149 and 272 respeotively
in 1974 and 1975.

2. The biggest demand is for the followingt electrocardiographs, analytioal
instruments, physiotherapy equipment, defibrillators, monitors and display units,
spectrophotometers, X-ray units, pH meters, and susgioal and diathermy aquipment .

3. It is clearly not worth while to manufaoture to meet internal
demands.

4. The major suppliers of the Malaysian market are Belgium, the Federal
Republic of Germany, India, Japan, the Netherlands, the United Kingdom and the
United States of Amerioa.

B. The internatjonal market for MER

This seotion analysns the volume of exports from some oountries, the

types of exported, and the import possibilities to Nalaysia's nsighbouring
oountries,

An analysis of the international market for NER shows that the ma jor
oountries whioh supply to the international market aret Austria, Belgium,
Canada, Denmark, the Pederal Republic of Germany, FPrance, Italy, Japan, the
Netherlands, Norway, Sweden, Switserland, the United Kingdom and ths United States
of Amerioa (see table 18, annex IX).
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This table indicates that the volume of the international trade is increasing
from year to year., The total cost of MEE exports from the 14 above-mentioned
countries was $US 95,159,000 in 1970, as compared to $US 44,655,000 in 1966.

It more than doubled during that period. The quantity of MEE (vased on an
average unit price of $US 1,000) was 95,159 and 44,655 pieces respectively.

Table 19, annex IX, shows the firms manufacturing MEE, the types of MEE

imported and exported, and import and export costs (in $US).

It is clear from this table that the most common types of MEE ares central
and bedside monitoring systems, inplantable pacemakers, blood analysers, elec-
trocardiographs, phonocardiographs, electroencephalographs, X-ray instruments,
spectrophotometers, clectronic computers for medical applications, defibrillators,

cardioversion systems (consisting of defibrillator, recorder, oscilloscope and

output analysers, radiological equipment, radioactive equipment, laser surgical

instruments, computers fér planning and sintillation cameras.

Countries and territories neighbouring Malaysia such as Australia, Brunei,
Burma, Hong Kong, India, Indonesia, the Philippines, the Republic of Korea,

Singapore and Thailand deserve special attention as possible export markets.

Tables 20 to 29, annex IX, show the volume of imports of medical equipment

into these couwrtries,

The average annual growth rates of imports of medical equipment into
Australia, Brunei, Burma, Hong Kong, the Philippines, 3ingapore and Thailand
were respectivelyt 9.9% (1971-1974); 105% (1969-1970); 6.5% (1970-1971); 62.7%
(1971-1974); -11% (1969-1971); 42.4% (1971-1974) and 28% (1971-1973).

amplifier), gas chromatographs, photometers, automated blood counters, cardiac l

The total estimated import costs of medical equipment into those countries
in 1975 were: $M 21,896,000 (Australia); $M 1,000,000 (Brunei); $M 2,292,290
(Burma); $M 13,282,000 (Hong Kong); $M 10,748,000 (India); $M 2,446,000 (Indonesia); '
$ 581,000 (Philippines); $M 12,665,000 (Republic of Korea); $M 13,134,000
(8ingapore); and, $M 15,785,000 (Thailand). l

The total import costs of medical equipment into the above-mentioned
oountries was $M 93,802,000, or $US 36,077,000 ($US 1 = M 2.60). l

Taking into account that the value of the is approximately 60* of
total import costs, this gives a figure of $M 56,281,000, or $US 21,646,000.
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Gonclugione
l. The international market for MEE in Malaysia's neighbouring oountries
is quite large.

2+ The value of MEE imports to Malaysia®s 10 neighbouring countries is
estimated to have been $M 56,281,000, or $US 21,646,000, in 1975,

3. With the assistance of foreign firms it is possible to organise the
production of MEE in Malaysia for the external market., Table 5, annex VI, shows

comparative wages in the MEE Industry.

4. It is estimated that MEE assembled in Malaysia will be competitive on
the international market because of inexpensive labour. The cost of tranaporting
the goods to the neighbouring countries would therefore be lower than goods

from Europe or America. This makes MEE assembled in Malaysia more competitive.

5. Malaysia is situated in a very good geographic position for international
trade with the Asian countries,
ecommendation

An economic analysis of promiging types of MEE should be made to determine

-

the feasibility of the proposed production (see annex III for a list of

recommended for production}.
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Annex I

JOB DRSCRIPTION FOR THE PROJECT IN MALAYSIA
(pP/MAL/72/001/11-08/12/(01))

Adviger on Medical Electlronic Rquipment Projects

Four months

January 1975

Kuala Lumpur, with travel within the country as required

To advise the government agency FIDA (Federal Industrial
Development Authority) on projects to manufacture and/or'
assemble, medical electronic equipment of all types that
could be promoted in Malaysia.

The expert will advise and assist national staff under the
over=-all direction of the Director of FIDA. He will work
with the Head and other officials of (1) the Industrial
Studies and Survey Unit ana (2) the Special Projects Studies
and Special 3tudies Unit. He will advise and assist other
units of FIDA as required. Specifically, the adviser will
be expected tot

l. Assist in carrying out an in~depth study of the potential
for manufacturing selected items of medical electronic
equipment, taking into account the existence of potential -
suppliers in Malaysia, the availability of labour skills,
and the potential demand in export markets;

2. Assist in screening the opportunities thus identified,
select the more promising ones and prepare, where appro=-
priate, pre-feasibility or feasibility studies of the
projects thus selected;

3. Advise on the best ways and means to promote the imple=
mentation of these projects;

4. Evaluate, as and when requested, proposals for the manu-
facture of medical eicctronic equipment submitted to FIDA
by potential investors.

Extensive experience in a company or companies which manufacture
such equipment., Candidates should have a sound knowledge of
the production process as well as a detailed knowledge of
potential international markets and channels of distribution
and sufficient experience to advise on how best to enter

these markets,

English




BACKGROUND
INFORATION

In recent years, FIDA has promoted the establishment in
Malaysia of a wide range of plants, manufacturing componentis,
and assemblies for the electronice industry. Although special
investment incentives have been available to ocompanies willing
to manufacture or assemble medical electronic equipment in
Malaysia, few such export-oriented enterprises have been
established sc far. PFIDA recognizes that the establishment

of such industries whether for basic manufacture or on an
assembly basis, requires technical know=how and expertise.

The expert is expected to advise on how to promote this new
industry and advise on labour training, and the development

of supplier industries that it will require.

i
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nnex II

WORK PHOGRAMME

The advisor on the promotion of the medical electronio equipment industry
in Malaysia had the following dutiess

(a) To study the potential of Malaysia for production and assembly of
the separate items of medical electronic equipments

(1) Sources of necessary data for the promotion of medical electronio
equipmentst

Treasury reportj

Second and Third Malaysia Plans;

Malaysia Yearbooks for 1973, 1974 and 19753

Directory of the Federation of Malaysian Manufacturers, 19753
Ministry of Health - reports and planj

Institute of Medical Research Reports;

FIDA's annual reportj

(v) (i) To find out the pctential opportunities and oapabilities from
existing enterprises which can produce the electronio devioes,
units, blocks and different components for the developmeni of
medical electrcnic equipment by visiting these existing estab-
lishmentsg

(ii) To collect and study the availability of labour skill for the
manufacture or assembly of medical eleotronic equipment looallyj

(111) To find out the types of equipment used by the medioal centres
and select the possible medical electronic equipment that oan
be made in Malaysiaj

(o) To survey the internal market for medioal electronio equipment in
Nalaysia;

(i) To find out the volume of equipment supplied by trading enterprises
to medical centres (hospitals, laboratories, research centres, and
medical education centres);

(11) To ensure the servicing, maintenance and repair of medioal
electronio equipment;

(11i) To find out the demand from medical centres for medical eleotronio
equipment by visiting such centres and trading enterprises;

(d) To survey the external markei for medioal electronic equipment. To
considert
(1) Bxisting and potential suppliers;

(11) Trends in and prospeots for the development of medical electronic
equipment in the world;

(111) Malaysia's potential for becoming an exporter of medical electronio
equipment;

(e) To draw up oonolusions and recommendations.



1,
2
3.
4.
5e
6s
To
8,

9.
10.
11,

12,
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Annex 11

LIST OF MEE RECOMMENDED FOR PRODUCTION

Implantable and nonimplantable stimulators

Defibrillators

Physiological data transmission systems using the telephone network
Lithotomy apparatus

Blectrocardiographs

Dental X-ray apparatus

Portable anesthesimeters (for moasuring the degree of anesthesia)

Blectrocardiostimulators (for normalizing the cardiac cycle; emergency
and clinical use)

Portable UHF therapy apparatus
Diathermic coagulation apparatus
Portable electric sleep therapy apparatus

Computerised systems for medical purposes
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Annex 1V

ENTERPRISES AND INSTITUTIONS WHICH COULD ASSIST
IN THE PROMOTION OF IN MALAYSIA

Chemara Research Station

This research body has two laboratories., One is equipped with an auto-
analyser, a Penkin-Elmer atomic absorption spectrophotometer, two flame photo=-
meters and one Bausch and Lomb gpectronics machine. The other has a Varian

liquid sa< chiromatograph, & Varian ultraviolet spectrophotometer, a Shandon

(USA) gas chromatograph, four pH meters (Beckman) and a rheometer 100 (Mcnsanto).

Communico

This is a local company owned by Malaysian Chinese. They manufacture
transformers and bzllasts. The products cover a wide range and are made to the
customers! demands, This factory imports some of the raw materials. It has a
small metal workshop to cut the metal parts from sheets, to do the moulds and
some designs. The 50 to 60 employees can produce about 50,000 transformers in
one month (maximum). They also produce transformers for the General Blectric
Corporation to be used in radios and TVs. A list of the transformers with

technical specifications is available for reference.

Cycle and Carriage, Kuala Lumpur

This trading enterprise markets medical equipment by Siemens (Pederal
Republic of Germany), from small ECGs to betatrons, Although not much information
is available about this company, it dominates at least 40% of the market for

electro-medical equipment,

General Blectric Corporation ‘!! 3dn. Bhd,

This company was established in December 1973, Its produots inoludes ultra=
high frequency tuners for colour TV sets} radio intermediate frequency panels;
unit audiosj preamplifiera; DIN sooket assemblies (oomplete audio sets without
the turntable); and,transistor radios.
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Many of the raw materials are purchased locally, e.g. transformers,
resistors, wires, metal parts, etc, and 90% of the products are for export.
About 50% of the materials are used for making the radios and about 10% of the

materials for the tuner are obtained locally.

This company employs 450 workers and 6 engineers, of which 3 are Malaysian.,

George Kent ‘Ml Sdn. Bhd.

‘ This is a trading company dealing in British-made Cambridge medical instru-—
ments. The types of instruments vary from electrocardiographs to intensive care
unit monitoring systems, These instruments are both simple in design and inex-

pensive, which suits the present Malaysian market.

There is an annual demand for about 50 ECG units and from 6 to 10 monitoring

systems. The price of one monitoring system varies from $US 5,000 to $US 50,000.

This company circulates newsletters four times a year to keep doctors and

specialists informed of advances in the development of new medical instrunents.

The company had intended to set up a factory manufacturing pH meters, but
has dropped the idea because of the high price of available components., It

might revive the project if components are made available at a lower price.

Getz Brothers and Co, Inc.

This company deals in medical and analytical instruments other than indus-

trial equipment, Its cardioscopes and monitors are semi-computerized.

Heylett Packard {M) Sdn. Bhd,

This factory started in May 1973 as a 100% foreign (USA) company. It
produces high-frequency diodes, light-emitting diodes and memory stacks. The
products are all exported, while almost all the raw materials are imported.

The 735 workers run on 2 shifts. The company will provide technical information
regarding the products,

ehrli X- dn, Bhd

This is a Swiss firm with about 60 employees. It produces mechanical and

electrical parts for X-ray machines. Annual production is 300 units,
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Microgystems

This Canadian company has engaged about 155 employees to produce integrated
circuits, capacitors, protective devices, switchboard lamps and bulbs. They
would go into the making of polystyrene and Mylar capacitors, fuses, relays
and transformers. The cngineers are Malaysian. The products are all exported,

while the raw materials are mostly imported.

The lamp's characteristics are as followss 10 V, 35 mA, life, 10,000 h,

intensity, 200 fc, and 1 mm Hg vacuum,

For data on the capacitors, refer to the company catalogue.

Monsanto Electronics Sdn, Bhd,

This company produces light—emitiirg Jiodes {(LED}. Technology 1s brought
in from the United States, where the parent company is located, and raw materials
are also imported. Its products are used in instruments of various kinds,

computers, dash boards, indicators, cameras, testing cquipment, etc.

The company can casily supply standard LEDs; special designs would raise

difficulties,

Motorola (M) Sdn. Bhd,

This is a United States company which manufactures one-way and two-way
radio communication systems, This is not a labour-intensive industry, but it
is capital and brain intensive and requires high technology. \’I‘hc factory has
about 350 employees running on 3 shifts to ensure maximum utilization of the
facilities and equipment., The production capacity is 15,000 units of radio
systems a week and the company is capable of producing 1,500 types of radio

Jystems,

The situation in the medical electronic industry is reflected in that of
this company, which manufactures sophisticated systems for export as well as
local use., The company is also interested in the production of computerised

systems,

N Electronics (M) Sdn d

This company, which employs 2,600 workers and 30 engineers, produoes
ordinary and power transistors, light-emitting diodes, single displays, calou=-

lator modules, clock modules and displays, lamps and watoh modules.



Qnrop (M) Sdn, Bhd,

This is also a Japanese firm with 220 workers operating in one shift.

There are 5 engineers, 3 Japanese and 2 Malaysian.

The products are electromagnetic relays and microswitches, The charace

teristics of the relays are given in the specification sheets.

In future, they intend to produce other types of relays and also cathiide-

ray tubes.

Penghin Components Sdn de

This is a joint venture company between the Japanese and the Malaysians,

It started in 1972 and its production capacity of resistors is about 500,000

pieces a day running on one shift with some overtime. Its carbon flame resistors

are from 2.8 to 2.2MA. The company also makes sm.ll speakers for tape recorders

and radios. Most of the raw materials are imported and 98% of the products are

exported., It has 100 workers.

ilips dn, Bhd.

This company trades in all kinds of medical equipment, from BCOs to linear
accelerators. They have sold from 20 to 23 ECG units and about 6 intensive

care unit monitors in one year.

The price of one battery-operated portable BOG is about $Us 4,000, of one
dental X-ray machine, from $US 3,000 to $US 4,000, of one Betatron 600, about
$U3 1.5 million, and of one linear accelerator, approximately $US 1.5 million.
This company also sells industrial X-ray equipment, electron microscopes and

X-ray diffraction instrumenis.

Boxy Eleotric Industries

This is an assembly plant whioh assembles TYs, refrigerators and rice
cookers, The team is interested only in the TV plant.

All the electronic components are imported from the Sharp Company of Japan.
The piocture tubes are supplied from Taiwan by Phillips. The only local contents

are wires, speakers, grills and cabinets,

This company was started by Hong Kong Investor, and now has gone publio,

It oaters for the local market in peninsular Nalaysia and also in Bast Nalaysia.
Apart from blaok and white TV, it also assembles colour TVs for Brunei and other

markets.

I
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Jchmidt Scientific Sdn, Bhd,

This trading company deals with all sorts of medical instruments. In 1975,
it sold about 15 ECG units with the brand name of Hellige. Two electroencephelo-
graphs (EEG) units were sold (Grass Brand). There are now only about 4 units

in the country, Market demand for its products is thought to be increasing.,

Siemens Components Sdn. Bhd,

This is a German company employing about 600 workers cperating in 3 shifts.

It started production in December 1974.

Its products are 1low-power and medium-—power silicon transistors for low
frequencies {up to 150 kHz), and low-power Germanium transistors for high

frequencies (up to 5 GHz).

The characteristics of these transistors can be found in any electronics

book, for they are common types.

Tre raw materials are all imported. ' .

3tandards and Industrial Research Institute of Malaysia (SIRIMI ‘

The Standards and Industrial Resecarch Institute of Malaysia (SIRIM) has a
total staff of 250 with approximately 50 professionals (ineluding & electronics -
engineers). The functions of SIRIM arc to define standards, provide expert
advice and ensure servicing and maintcnance. This is a very young organization

in its developing stage.

The electronic laboratory doez circuitry designs for industries, and ensures
the mainienance and repair of instruments. It has been proposed to calibrate

all electronic instruments for industries.

The sum of $4 2.8 million has been allocated for equipment purchases in

1976. Some reports from SIRIM were available for information.

Tamura Blectronics Sdn, Bhd,

This is a Japanese company which was established in Pebruary 1973 and

employs about 230 workers in one shift.

Its main products are transformers for TV and radio and, to & very limited
extent, for medical electronic equipment, The company produces to the customer's

specifiocations and 96% of the products are exported.
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The transformers are the common types focr low frequencies (up tc 0 oyclu/
sec) and with a maximum output of 45 VA.

The company has only one Japanese engincer now and is looking for more
local engineers, Imports oover 20% of its raw material requirements. It will

produce any type of transformers required, but the minimum quantity which may
be ordered is 7,000 pieces.
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Table 3. Gross national product (ONP) at market
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(Million $M)

prices, 1965-1973

It 1965 1987 1969 1M 1973
Private coneumption expenditure | 5,578 6,221 6,714 7,543 9,500
Public conmmption empenditure 1,483 1,704 1,826 2,401 3,358
Total consumption expenditure 7,041 7,925 9,540 10,024 12,058
Private Gross capital formation 701 L] X 1,314 1,600
Public gross formation 630 622 620 52 1,582
Increass in stocks - ] 12 18 250
Total gross formation 1,411 1,602 1,511 2,304 3,402
Aggregats domestic expenditure 8,452 9,527 10,111 12,320 16,260
Sxports of goods and services 4,307 4,222 5,548 $,54) 8,010
Inports of Goods and services 4,166 4,097 4,008 8,59 7,638
Net trade on goods and services | + 141 + 128 + 082 - 35 + 37
Gross national product 8,59 9,652 10,973 12,273 46,634
Mid-yoar population (thousand) 9,421 10,04 10,600 11, 34 11,00
Per capita @ (V) 920 %1 1,038 1,097 1,408
Gross netienal savings
1,404 1,508 2,254 2,002 3,m

Source: Bank Negara Malaysia, vol. 7, No. 4 (December 1974).

- -
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Table 4. Balance of payments, 1969S 1971 and 1973

(Million $M

a

Iten

Exports (f.00b.)
Inports (£.0.b0)

Merchandise balance
Non-monetary gold

I1. SENVICES (net)
Preight and insurance
Other transportation
Travel
Investmant Income
Governeent transaction

Services balance

BALANCE ON GOODS AND SERVICES

III. TRANSFERS (net)
Private
Pedersl Government

BALANCE ON GOCDS, SERVICES AND TRANSFEIRS

IV. LONG=TEMM CAPITAL MOVEMENTS (net)
Balance on long-term capital

BASIC BALANCE

an 2%

¥V, SHORT-TERM CAPITAL AND UNRECCRDED
TRANSACTIONS

Short=-term capital of Frderal
Government.

Errors & omissions, including other
short=term capital (net)

. 128 .«

OVERALL BALANCE (surplus +/deficit-)

Sank Negara Malaysia, vol.7, No. 4 (December 1974).
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Agpex VII

HEALTI: SERVICES IN MALAYSIA

Table 6. Fxpenditures for health services under the Second lalaysia Plan

Peninsular Sabah Serawex Malaysia
Services Willion [ ﬁilfion < Million [
$M . 1.8 "~ SM
Preventive .ervices 4,54 18,16 4.04 | 23.00 47,08 | 22,04
Curative Lervices 112,63 65.8) 15.86 63.44 11.46 65.22 139,95 65.50
Other . rojects/vrog=-
ramnes 19.05 11.66 4,60 18.40 2.07 11.78 26,62 12.46
Total 171.08 | 100.00 25,00 100,00 17.57 [100,00] 213.65 [100.00
dse ol

Table 7% Demand for hospital services, 1955-1972.

YEAR Total bodi / beds per Total Average no,
available= 1000 popu~ admissions | of patients
lation treated per

1988 12 7% 2,40 242 %03 19.07
1960 13 3 1.9 308 801 22,53
1968 15 05¢ 1.87 417 W7 27.71
190 17 063 1.93 467 137 27.41
m 17 4 1.04 496 535 20,42
1972 18 106 1.0% 545 021 30.01
1974 18 541 1.81 606 790 32,73

40.1
44,
$1.9
$3.0
$2.3
6.1
9.2

Joyrce:r "Our health services in the seventies", Ministry of Heal th,
Kuala Lumspur (20 May 1975).

a/ Gemeral snd district hospitals (including special hospitals but
excluding imstitutions),

-~ -
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Table 8. Statewide distribution of the rural health services in
peninsular Malaysia as of 1 January 1974
Stat Main Health ‘iube Midwives®
ates Health Centres “:linice
Centres
Perlis 1 ) 28
Kedah 4 23 156
Pulau Pinang 3 11 56
Perak 1 36 162
Selangor 7 26 128
Negeri Sembilan 16 80
Melaka 3 11 64
Johor 10 35 221
Pahang ] 25 161
Prengganu 4 13 75
Kelantan 5 22 10%
T bt bbb bt L L LIS S BT Y 21T RIT I TPy A ES XSS ENSSIERERPER S IXRASGRNEE . 8K =N
EFoavasUral o Loy 5¢é 224 1,236
e
Table 9. Magnitude of hospital development and redevelopment
programme in Malaysia
[ PriN1TGULAR L .
r.“\‘ .‘Jl‘\ E* BV A 9NN [T3Y Toiwd T t
Genoral | 'istrict [Beneral [Dictrict[Genssal JDistrict otal
deodCLLo 0 - Complated . 2 . . . 2 4
= Under c.:;tprud
tion . 2 . ° . . 2
= kProposed 1 19 . 2 . 2 24
{124 Y = Completad 1 1 . . . 3
He o ad 1S « Under cons=
truction 2 . . . . . 2
= [ roposed 3 12 1 1 . 2 19
Pl L) DeVollktioa b R 3 25 . o 3 o 31
Loed . s 1 4 F [ . [ 19
L P TALL 1 65 ' 4 o 3 12 104
. 3..‘!..;55-;..&&‘..55-—.-3.-&'.Il-&ln—lll-‘-....I-.i -;-su.aJL;;l—: B BY el L SRELNLEER G - .'.z.-.J
( C :) "Our health services in the seventies", Ministry of Heal th, Kuala Lumpur
20 My .
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Table 10. Statewide distribution and location of
hospitals and institutions in penin-
sular Malaysia as of 1 January 1975
Nurver of beds available
STATE X ,
Gonrr: 1 Di:+rict Instie Total
jpo dtol Hoo ital tutlon
Perlis n - - m
Kedah 578 k) - 1,309
Pulau Pinany 1,190 617 - 1,807
Porak 932 2,412 4,418 7,762
3cleangor 1,975 1,237 3,446 6,450
No sSembilan 1,072 693 - 1,765
lielaka 903 25 - 934
Jchor 1,400 1,724 2,573 5,697
Pahang 366 926 - 1,292
Trenyganu 306 202 - 568
Felantan 914 75 - 969
h]
Total 10,019 8,522 10,437 _

t  "Our health services in the seventies", Ministry
of Health, Kuala Lumpur (20 May 1975).
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Table 13, Treatment given at government hospitals in
West Malaysia, 1968-1974

Iten 1968 1970 1972 1974

Number of government

hospitals 60 » 57 »
Special medical

institutions 6 5 5 5
Icatisnts _
Maissions “92 .’26 '0”.532 551 .m 606 .m
Deaths 16 .“‘ 1‘0” 16 .921 17.m
Total cases treated 509,141 506 , 999 2,897 627,462
Qui-patisnts (new casss)
Fixed dispensaries l4 328,484 “- JOMO 457 b 546,225 b 647,540
Travelling dispensaries 940,223 712,20k 778,699 698,630

Selected diseases of
in-patients (excluding
special medical

institutions)
-

Fulmonary

tuberculosist Treated 10,668 9,99 9,329 8,655
Deaths 1,137 943 72 764

Other

tuberculosist Treated 2 Ly LY ws 302
Desths 4s 28 17 30

Cancer t  Treated 7,995 8,764 8,282 10,558
Deaths 1,162 1,192 1,28 1,2%7

Veneral

disenncs 1 Treated 224 2w 212 220
Deaths 12 1h 4 19

Typhoid

fever H Treated 1l .o” 1 .1“ 1l .2‘0 m
Deaths b2 ) ] 18 15




Table 13 {continued)

Iten 1968 1970 1972 L 1974
Typhust Treated » 103 36 155
Deaths - 2 - 1
Dysentery: Treated 1,712 1,528 1,284 852
Deaths 73 26 27 20
Diarrhosa and Treated 196 385 309 287
enteritis
(Infants)s Deaths % 118 51 46
Diphtherias Treated 823 506 bop 223
Treated N 9 62 39
Leproay: Treated 303 284 28k 21k
Deaths 72 84 1 3
Tetanust Treated 460 395 351 286
Deaths 211 15 129 115
Acute
poliemyelitis: Treated 2% 60 1,007 20
Deaths é 2 3k -
Nalariat Treated 20,973 22,538 16,475 9,303
Deaths 160 135 117 %5

e wmue EED WED GED GED GEN GBB G G G GO o & @ @O == ==

-



Table 13 (continued)

- 6] -

Item 1968 1970 1972 1974

Diabctes .

mellitust Treated 4,888 Se:02 6,403 6,306
Deaths 160 170 189 21

Salautrition: Treated 1,003 1,077 1,844 2,935
Deaths 145 150 123 102

Anasmiag: Treated 5'“56 7'1}3 9'752 8'618
Deaths 235 23 178 150

Asthma: Treatad 6,861 7,340 8,652 9,560
Deaths 79 10k 97 100

Fental

deficiency: Treated 2,598 2,341 2,146 1,577
Deaths 5 5 2 1

Schisophrenic

disorders: Treated 2456 4,820 3,902 4,892
Deaths 6 38 2 -

Cther mental

psychoneurotic

and personality

disorders: Treated 1,330 1,924 1,99 1,2%9
Deaths 2 1 1l -

Acute

tonsillitis: Treated 3,164 2,99 3,053 byo97
Deaths 2 1 2 1
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Table 13 (continued)
p——
Ites 1968 1970 1972 1974

Influensa: Treated 1,141 53 bl ns
Deaths 3 b § - -

Pneumoniat Treated 7 +500 7,715 9,286 10,721
Deaths 1.271 1'159 1'0}“ 1'252

Ulcer of the

stomach and

duodenun: Treated 5,020 6,207 5,842 6,598
Deaths 183 151 158 150

Qastritie and

duodenitim Treated L4705 - by289 5,583 6,261
Desths 2h 22 12 1

Abortion Treated 11,951 12,800 14,796 15,524
Deathe b 22 12 13

MHotor vehicle

accidents: Treated 7,161 8,213 9,113 12,208
Deaths 319 33 28 "9

Suicidet Treated 196 2% 229 b0l
Desths &b b % 38

Assault: Treated 2,012 1,082 1,584 1,4%
Desths 24 10 12 20

Soyroes Monthlx Jtatistioal Pulletin of Nest Malaysis, August 1975,

T
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Table 15.

e AL ST, WA LA - i ARIAcoh
—— 19 1 19 s i 19m biad itd
v B [l s e m ] A e | B wr [ear] B Pl wr e no T | & o] s e
1. Betrawdpul 1] 0,000 - . . - » 22,000 z 9,000 1 93,000 13 w0, o0 i 2,000 - 3 7,%u ] L
2. Cap@io-Rorkith (lempes, Wougore, #a. - - 3 1,000 - . 1 13,080 2 2,000 Iy 30,000 - - - - - . - - i hor
3. Swfiorilieven 3 1,00 3 11,300 1 5,000 ) 2,000 1 11,000 ‘ az,o00 3 35,000 - - - - @ 20,00 1 o
&, Sergiesl Myvipesv-Methorny 1 7,000 ] ¥:,000 2 30,000 ’ 6,000 H 12,000 2 16,000 1 9,000 . - . 1 6,000 1 By
5. Pegpetorseray Reigaant . . 3 10,00 L] 5,000 3 1,000 3 19,000 1 6,000 . . 1 LA S - . . . 2 16,2
6 Besusersbus ’ 3,00 ’ 4800 . . ’ 9,0 . w00 ) w0 | %, 00 - . . 1.9 - . ' 3yes
7. Beviempepet ki . . 1 4, 000 - - - . - - . - . . 3 15,000 - . - - - -
0. Mievtrosmephilogpagh Maohines . . 1 9,000 - . . - . . . . . . . - - . . - . -
5. Mies Mosscias 2 13,000 2 2,000 - - H 2,700 - - 10 20, 1 3,000 - - - - - - - -
10, Svimmiaters . . H 3,300 2 3,500 - - . . 1 14000 i 2,000 . - - . - . - .
1. Bevap Byuipmet/perse . - - 113,000 - 3,000 . 52,000 . . - - . %0, 0 . . - - . 0,000 . W
L. Eowy St . 108, 000 - - - - 2 101,000 s 00,000 D 180,300 ] 30,000 - - - 100,000 2 180,000 : 0,00
1. 8 teters - - - - - - 1 %000 . 2,000 . 4,000 2 2,00 - - 1 15,000 - - - -
N, Spectraphoramiors H (X - - ] 15,80 Iy 2,50 . . 1 3,000 2 6,000 - - - - . - - -
15, Ouher Amalptissl Inermssess ‘ 9,00 - - ? 0,000 1 $,000 s 9,000 1 2,00 Y 30,000 - - . 2 8,00 5 1
16, Blesd das Ammipew ' 3,09 - - - - . . 3 3,000 \ 3,00 . B 1 100 . 13,000 - - 1 w00
17, Samsidupenpo - - 3 1,000 i 2,080 Y 2,000 i 2,000 - - 1Y 2,000 - - 1 20,000 - - - ‘
8. Waniters § Bl Wiw ] 9,000 1 100,000 . - - - . «,000 3 60,000 1 5,000 - - - - - - i hane
19. Osher Meweiss lastramnts . - 3 10,000 1 0,800 3 11,00 - . 2 6,00 2 3,000 1 1,000 - - 1 2,000 - -
0.  Seanseve/beimtiliaters . . - . - . . . . . . . - . . . . . . . . -
. Crrescepms 1 1,000 - . . - - . ) 2,000 - - 1 2,0 - . . - Iy 1,500 3 Tene
22, Meagirerers 1 a0e . . . - - - . . Y %000 - . . . - - - - - - ‘
3. Cemlter Semmwn . . - . 1 10,00 . . . . . . Y 29,000 . . . . . . 1 80 ;
. amesehetic Mkion . - 3 13,000 | . . . . . . u 000 . . . . R . . . - .
J
" 20e,000 61,00 . .0 N, 090 7,700 73,00 22,000 11,000 o | XS
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Table 15, Medical electronic equipment used in government hospitals
AN oo W 2R ) ol s
fadad 197 1 i 1" ) i3 [
of [Tetal Got | Me we 1ot o - o foni Gt S, of | Temiten| Mo, of |Ptal Ceme Wo af | Tetw coet| Ba, 08 | Towsi eet | 85, of | Total
t 1 Tuive " ™ a0 Yy [+ ) Wt ey Unita e Umta | in
+
i
2,000 - 3 1,500 ) 18,000 L] 19,000 ) A2,000 3 s,00 1) ,0m ] 12,50 ) 13,000 . 10,000 E] 16,000 s 1 - - 1] i .t
. - - - - 1 1,000 . - . . - . . . 3 3,00 0 S 000 - - - - - - - - -
- - } B 2,00 1 10,000 1 1,00 . - . - ) 0,000 1 10,00 1 10,080 - - 1 8,50 1 1o 1 i, 0 o
- - : 5,000 1 4,000 1 ., 800 1 00 - - 1 .00 . 12,000 s 15,000 i 2,000 1 0% - - - - : 1 ! o
4, o - - - 2 10,000 1 2,000 . . - . ) 0,000 . - 3 19,080 - - H 11000 - . K L2 : - [
- 2 Lo - - 1 3,000 . 2,000 ] 13,000 L] #,000 ’ %300 2 9,000 0 12,000 - - 1 e 1 ben . P - -
10,000 - - . - . . . . . . . . . - . . R . . . . - - .
. - [ - . . Y 20,000 - - - - . - - - - - i 1 30,000 - - - :
- - - - - - i #,000 - - - - . - - - 1 2,080 - - 1 4000 - i o AR -
- - - - - - - - i 3,000 - - . . - - - - s - - - - - -
- - 000 - 0,000 - - - - - - 1 70,000 - . - 10, . - - 9,000 . - - -
- - v ¢ 180,000 [} 030 - - L] 0,000 1 7,008 - . - - @ 20,000 2 112,000 - - 1 *on - - 1 N
. 1 RS - - . . ) 1,000 - . - - ] Y 2,000 3 2,000 - . Y 3,000 - - - - * "
- - - - - - 1 2,000 N - . . [ 2 A0 2 000 - - - - - - - - L e
- - 2 4,000 ) 1,000 . 0,000 1 1.%0 1 1,000 ] s 74000 [] 7,000 - - H 54000 - - 1 RS .
4000 . o - - 1 16,000 1 10,000 . . - - 1 - - - - - - . - 1 - - - -
- 1 s - - - - - . - - . . . - - - 1 2,000 - - 1 2,000 - - - - i 1.
. - b - ' 3,000 - - . . N 5,00 . . - . ] 8,000 . - 3 16,00 - - L e .
hom - 5 i 2,00 - - . - i 2,00 I 2,000 1 16,000 - . . - - - 1 6,000 - - . i .
- - - - - - - 2 130,000 . . . . . - . . . - - . - . - - - -
- . - 1 3,500 3 1,500 1 2,000 [ «,0m - - - - - . . - 1 1,00 B - - - - - -
- - - - - - - - - [ 10,000 1 2,00 1 10,000 - - - - . - 1 14,000 - - - -
- - - - - i 25,000 - . . . . - - . - . . - . . - - - - . - .
= - - - - . . - - - . - . . - - " - - - - - . - - ! - . i
| —
22,000 g 25,00 avm 299,000 i ", 28,000 LX) 17,000 136,60 as o0 32,000 IL oo | N

Buta collectss in Malapatn
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Annex IX
INTERNATIONAL TRADE IN MEE I
Table 17. Imports of medical equipment into West Malaysia l
Jountry and Code 1970 1971 1972 1973
Co~modity Value $M o.i.f. l
7261000 l
Auctralia 21243 5261 - 271
Austria 2750 - 701
Canada incl. Newfoundland 805 - - - .
China b5k - - 3115
celpium - - - 147030 l
Dennark excl. Greenland 12897 10660 - 1185
France ircl. l.onaco - 660 600 2015 .
Fele 1l Hepublic of Germeny 132736 185195 159997 188452 '
Lungary 18503 -
Hong lLeng 305 - - -
India - 225 - nn l
Italy incl. San larino b74 450 - -
Japan 30505 63383 88980 63688 '
Netherlande 5148 786 10k S5kl
Other Asia - 62457 -
oin ujore 685 5152 2973 23801 ' -
Sweden 10796 L8 384k 29157
Switcerland - 3140
LOray - - - 582 l
United ningdom - 56014 54519 89150 22835
United Staies 63505 26800 67071 29941 l
TOTAL 337480 418736 431222 511468
X=RAY i nRATLS 72620000
austr: lia 10963 10447 14328 17589 l
Austria 47442 oh66 €73 -
China 3000 - - - l
Denmark excl. Greenland 35602 2793 10621 -
Selgium - - 16578 9024
Frcnce incl, [.onaco 952 20kk2 5784 - '
Tederal Republic of Germony 298226 1335296
India 51180 13963 | ssas9 | 230m9 ]
Italy incl. San Marine 3954 Léss? - 208
Hong hong - - - 1140 .
Japan 17065 Wbk | 329226 316913
Netherlands 189172 797167 563ubb k16553



Table 17 (ocontinued)

-73 =

Description of Code 1970 197 1972 1973
Commodity Value M c.i.f.

Singapore 3020 - 378 13451
India - - 14818 43353
Sweden 33454 126507 2672 5078
Switzerland 9530 27069 35342 b1651
United Kingdom 182028 208073 149634 190902
lnited States 26174 2292b2 | 230239 | 61818
TOTAL 941772 3014470 2053906 1348025

86171100
TOTAL 897584 1547123 1547125 1840415

STRUMENTS &

m . 86171200
TOTAL 1109983 2378077 2318077 1647886

86171900
TCTAL 1259265 1687706 1687706 1380571
TOTAL 4546084 9046112 80380136 6528365

—

Annual statistics

§0Ecgt

of external trade, 1970-1973,




iat e Trate Lo betwoow e coantoen
(Tr - iand 118 b Llarg)
Tetal ‘ In* rasroup tradies  axporta frav the following countries
Years experts o L M
trem 14 y UsA ™ Sweden Unitel Trencs Japas seitserland Italy
sountrie Kinado~
1 2 3 Y 5 6 ? ] 9 10
1966 b 635 16,697 9,201 6,243 1,585 1,558 1,229 1,135 1,037
1967 53,029 20,984 10,355 7,629 1,90 10& 1,423 14485 10;2
1968 62,99 24,733 13,152 24324 1,952 1, 2,47 1, 2,
1969 72,89 1664 15,841 2 2,257 2,624 2,206 2,185 2,084
19% 95,159 33,27 20,988 9,821 50259 b, 302 3,246 24963 2,967
frte Ahe '
ATt s 1 m e o r i
ceuntrien;
Samie’
1966 0,476 4,237 122 F- " 3 L3 25 1}
1967 54232 4,799 183 80 F) 195 18 » -
1965 6,075 5,909 326 S 19 1% 1% 19 [}
1969 7444 6,59 399 155 32 101 b 4 % 1
1970 94931 8,696 607 229 50 9N F » 9
g
1566 4,083 1,692 - 14069 b9y il 13 » %o
"967 5.9‘2 2v~°5 - 2'076 3’ ” ” ” 105
1968 4,771 1,860 - 1,613 68 » Fal 9% 128
199 5,185 1,80 - 1629 100 W o4 » 18
1970 7,083 1,891 - 2,611 L33 261 b2 721
ctperlands
1966 2,208 60k 1,047 278 9 3 25 b2 »
1967 2,776 %6 1,166 2? 68 13 36 85 6?
1968 3,897 1,835 1,227 292 121 61 [} 127 %
1969 54077 24386 1,633 b9 107 ? 3] 1% 107
1970 6,426 2,659 | 2,357 455 %7 20 7 197 106
I
Unates T
Kingl:
1#— 1,997 1,093 224 h30 - 82 17 % 3
1967 2, 1,381 200 S - [} ] 21 ] S
1968 2,254 1,060 209 57 - . L3 n 126
‘“9 30618 10258 2.5 6” - ‘7 ” 9“ ’
197 . w823 2,849 560 660 - 22 82 198 )
"
'Y ’ |
1966 1,088 - | 531 104 188 28 120 22 *
1967 2,252 - 96k 610 208 22 308 ) 23
1968 2,389 - 1,931 9 192 23 3% P 21
1969 2,976 - 1,426 92 %3 2 3o 17 52
1970 4, h88 - 1,303 s 9%3 64 82 18 ”»
lsadx:
1966 2,060 713 0 151 » 2% 3 [ -
1967 2,31 938 761 135 w2 147 18 151 -
1968 2,928 1,23 ! P2 1 105 20 1" 19 -
1969 3,149 1,100 | 1,8 197 119 "”m 21 188 -
19% byl%h 1,066 | 1,500 314 500 43 55 ol | -
4
Ixsnce! ! !
1966 24303 1,018 | °  60b 2% 123 - ] 28 ! 7
1967 3,77 1,872 l 888 0k % - &2 196 ! 66
1960 4,060 1,903 1,210 270 58 - [H 292 112
1969 4,946 1,959 1,570 262 2h0 - 66 385 23
197 4,377 963 | 1,8% 308 187 - L 3 28
i , +
Malglun: : !
1966 1,282 340 391 185 o8 177 7 58 1%
1967 1,710 389 487 267 61 310 51 0 | 24
1968 2,137 626 728 2% 109 210 b} 8 | £3)
1969 2,114 503 | 73 274 1M1 212 28 % 93
1970 3,572 955 1 B L) M1 "% W




s MR AER R R R R B B BN B R B BB B Em e

1t H ( i )
1 2 3 3 5 6 ? ] ] 10
Syisserised) ‘
1966 1,646 783 563 94 1 33 6 - &
I 1967 1,580 | 669 69 166 10 47 16 - *®
I 1968 1,808 | 765 87 59 1% (3] 16 - 19
' 1969 2,357 806 1,129 102 (3} 62 ? - %
1970 3,087 1,006 1,527 152 60 55 12 - 8
i e
T T
Seyden: 5
1966 1,139 262 36k - 19 ) 1 3 5
1967 1,15% 299 393 - 27 2 40 34 n
1968 1,800 ¢ 694 494 - » 16 7 19 13
1969 1,872 429 533 - 37 10 [ [} ] 1%
.19 2,373 413 71 - 8 9 9% oS | 3]
o
I Braal | i
| 1966 | 684 | w13 13 i . 5 9 23 .
1967 ; 961 | 187 200 33 1 159 %0 22 1
19618 N R A 35k 263 19 17 214 88 S ’
1969 1,513 ¢ 776 ! 266 Vo) o 140 19 s3 20
19720 2,345 T 1,120 533 | 7 31 67 235 66 2
- H 1 L
NFIYER i i {
e i i t
1966 1,057 ! 291 . 3p | 119 8 145 % 17 2
1967 1,154 ! Bo 26k | 97 ‘ L8 209 0 5 %
1968 e | k29 307 | a3 b a2 68 18 19
1969 2,034 | 611 | 63% | o | 65 | o1 63 31 57
1920 2,132 486 720 | 225 ! 08 270 8 33 9
! l + -+ -
[ 41} 0 | } ' |
1966 372 7 i 9 13% - ‘ 1? - - %
1967 ALY 2 112 131 - i b3 - 2 142
1968 73 5 90 2B - I 2 o 1 220
1969 1,235 23 50 196 7 ! 166 1 - 222
190 1,98 ! )] 1,068 ! 1) 11 ; 243 2 2 249
n i — . { L
Mexjce: ‘ | !
1966 $10 P ) 100 2 16 i 04 5 1 5
1967 91y 619 13 38 00 € 16 11 10
1964 867 576 W0? 7 “ 34 27 16 20
1969 G 568 234 37 b L.V L] 3?7 10
1970 1,878 903 | b2 1380 20 . 26, 23 11?7 8
B S— .
Dvnmnrk: ‘
1966 W 162 3k 504 10 1 1 5 1
1967 959 167 517 360 23 - 1 32 3
196 1,765 91 337 L% I 27 : 3 8 17 6
1969 1,40 3158 417 493 32 rd 58 17 | R
1970 1,675 148 LT2] 86 160 \ - 2% [ 3
‘ — + +
Japsp: I ;
1966 LY2l 687 125 - %0 5 - - 2 | -
1967 8h5 721 55 49 L - - 1 e
1964 1,214 14097 7 ! 4 o] ; 3 - | s 11
1969 1,501 1,285 127 ! 27 o 9 - i 6 1 10
1970 1,579 1,23 107 . 130 51 o - 1 6 | 1
+ + — + ;
Aystrte: . T ' ! |
1966 835 4 [ 107 1 [ 1 . (%) 3
1967 47 18 650 201 ! 1 5 - 25 0
1964 1,453 %4 931 | 336 | 9 | 1 o 45 2
1969 1,229 87 838 | 15 | 2% 1 S 5
1970 1,47 153 291 . 19% | W 1 6 4 b 13|
. 4 . . l 1
St ; ! K !
1966 w33 238 93 o3 8 2 6 ! 22 1w |
1967 609 327 97 3 66 7 2o 20 ' 3|
1968 72 WO AL L I 28 90 1h W 17 23 i
1969 1,0h3 589 195 b ‘ 07 " 26 . 11 8y i
1970 1,447 866 62 Sk 128 1 22 Sh “w o
- ' , + +
Araenting’ } i i ;
1966 69 386 95 w2 1 ? 8 | 2 5
1967 693 520 3 50 | ’ 2 % 1 »
1968 83 385 69 | 67 1 ? 19 ! 1 ]
1969 1,231 792 e | 101 1 - v | 15 3]
1970 | 1,427 975 86 62 LI 21 17 l [ L $1
- ; |




Tab o 10 (continwet)

1 E 3 " s, 6 | 7 | 8 9 10
Tamalavis: | | '
1966 , 197 20 130 23 3 3 1 2 2
1967 %2 26 2% 10 & 1 5 3 23
1968 o 8 217 28 - n - 3 2
1969 833 3 508 57 b 27 - o 1%
1970 1,257 | 1 67% % 19 <4 - 9 2%
. - .
Anatras: é | B
1966 ! i 82 87 101 % 1
1967 Zgﬂ f 3 ] 62 87 1 3 37 13 b
1968 6 - 299 | 69 61 53 1 | 50 ?
1969 1,008 50 130 % b 1 B 3 2 |
1970 1,220 ! 645 125 » 163 2 120 7 " J
. Il "
: ; ! * * :
1966 184 05 8 25 - h 1 1 0
1967 233 ”m 13 28 4 1 1 - s
1968 240 172 i 3 1% 1 17 3 - - |
1969 206 208 45 1 0 426 25 [4 o
197 1,178 &9 i 9 - 9 624 * 0
Linkand: r
1966 803 150 258 330 6 1 2 18 L
1967 728 141 77 300 8 1 3 33 6
1963 280 180 195 273 9 3 19 13 1
1969 922 254 243 238 (3] 19 6 o 1
1970 984 207 283 286 iy 19 20 22 »
.
Yeemmela: !
1966 41y 258 | 6 % 5 13 * 0 9
1967 39 255 b 28 7 i 1% [ 3
1968 426 02 50 L] 2 6 12 1 ?
1969 666 67 60 50 1 3 » 1 12
1970 S8 % % 3 2 0 » l o 1
losa:
1966 95 | 2 S & 8 [} [ ] 1
1967 2% | [ A P Pt 19 . " "
1968 2 163 & | . 2 13 33 1 ?
1969 438 163 1;2 6 51 10 ] 12 z .
1970 04 m F S 16 3 2 | ° ;
- — - d
Iadia: I . | 1
1966 3% 124 & | m 38 - 12 ) n
1967 312 W ow N 6 - 21 5 1o
1968 a8 258 ‘ 33 ' 1 19 - » & &
1969 6 1y is ” 3 - 10 ? '
1970 e 268 81 23 3% - 13 1 3
Sourcet Report of the Minintry of Crado, USA, 14/,
Austria, Belpium, Canala, Donsare, Fodoeal Bepuboi o Teecan, Foaes, Tialy, Japan, Netherlands, Norway,
Sweden, Switzoriand, United Kiamdor and Unit o States of Aweroag,

- ey s W GER DN D B D D D T = W= o=
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Tativ i, Bxporteimpart market for WS in some countries

Generol !imis, prolicing iice in each of

the main Type of Mo

countries
Export Import
1 ? 3 4
1s austria Sldp=tniep (. ilfal FRG one) - Xegay apparatus and rio= kgom FRG

roentgenoloicel o ipment (Aeray)
"Reichart Optisohe Wer-c

(Fiiisl Ui company “.m rican
Optici € nicroscopea "o,

%ﬁm&nfsﬂ = local company -
biamedicsl ... net xeray apporatus and
other Mok,

" ik

(electro encr haloagphs)

medical research Muk

", "

Fhonocardiographs, ahoencephalograpns,
diagnostic X=rsy aspractus,

L] E‘l ll"
vpectrophotameters alactromyegeaphy

" "
Central and bedside monltoring systems,
Lren osniugk

Analyzers of blood, slactramyoycaphs,
electrocardiographs

LEsm Rspnakk

Analysers of blood, electramyoqraphs,
elactrocirdiographs,

13 UaA

Implantable yacemakers, centiul and vedside
monlta ing cystens, latoratory equipmenta,

2, muatralia

25 damaestlc and foreton owned firms, which
prodtuced pati it monlior irg systers prart ie
cularly for the o ralac tunction, xeray
equipmeant esjeclally of the standard type
for small honnitals an local rausiologist o
e main firm {< “astronic rustralasia
Ptys Ltds" = nic uces electrocardiogeaphs,
phonoc rdloar .p::y blood pressure recordic
wnits and p . ient monitordn systewms, Of
the romainin  domestic suppliers a few
specislize i. tlngle product categories,
for example, nrart nmonitors, patient
monitorlng miipment,

krincipal ree ia exportad
by nustralia pgpimary
market: tor Australlan
export producta are Jaw
Jecland, tapue Hew ulnea,
and Usn (monitor systens
xeray equipment for small
hospitals etc,)

£Egn Uoan

A=pay and other e maipme:.' atilizing Cadio~
active ~ubstance:, cpaliticn]l instruments
tor biomedic -1 appliications, =lectronic
corputers for neaical  arilcations,
deflbrill.aings, electro=citdicor. phs,
Anfraciriicc catheter , coardivversion
systemsy con-istlng of detilrilotor,
recorder, orcilloscope anu amplitiers
electro-enc| halogrphs, 1:as chirome togr.phe,
photameters automated blood cell counters
lazers etc,

Fram otler countriesy
England and Japan

3, delgium

Unly 4 domestis fir.s1"F, vemblon" manue
factures »loctromyoqriphs, stimul-tors and
diotermy units;"isVe Gerard Flanger . Ae" =
peoducts for L.y r cirumatograpiy and
electroviore 1 6 foreimi—owned conpinjes =
tadiology @ niljnent brosd 1lne of nucliear
medicine in:truments 4he absence f a well
developed ¢l .ct:onics Industry, which

would normally supply haaic components has
iimited the ~cone of Liomeuical aquipment
manuf acturin: in oeloium,

Medical, dentai Lurglcsl
and veterinary instruments,
vedical xeray and other
anuipment utilizing sadioe
active substancea.
nnalytical instruments for
medlcal applicationa,

rggn oA
Cre Mac output anulyzefs, computors, defibrild
lators, implentotla pirosaabers, central
station monitorlug .ystan ani oed:ide moni-
toring svstems, electrocardiographs, phonoe
car.ilor-phs, computers procrans iof
electrorardioctaph analysis, nuclear
equipment, etc,

Ny g
"ajemens" « X-ray apparatus, electrocardio=

graphs, phono=cardiographs, electromyography
systems, '".eiss" = ophthalmologlcal J
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Table 19 (continued)
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1

rra the Netherlanis
"rhillips" = electraencepn lo raphs, qas
absorber:, radiological sqpidjment,

4. Dermark

23 firms manufacture MEE, 24 of these are
Vanish « owned, Most of the production
consist of cardioclogy, meurclegy and
laboratory equipment,

W = blood qas systems, pH =
neters,

nn-. BT E]I i-r}w
N®' - patlent monitoring devices, lung
function test e mipment, resuscitators,

m = meurclogical equipment,
radiometer Line and etc.

Equipment of cardiolocy
respiratory, neurological
enipment, anesthesia
equipment, niuclear
instrumentatlon, radio=
meter llnes.

WY of Laport fram  dem nn” (Fas) oand
(wedish) ' Llomoe clonane 1" =
AeFay apparatus and radio=ic ive ecuipment,

Caisg’ - (hG) -

- F]

From UIA and the United anrd = analy® 10a)
tatvaments, Foame photometers, atomie
abaorption s trophatometera, s chroms-
torraphara

g Yoo

cardlac ontpnt o i cmer/oaauter ) fnplane
toble o cewker , ealicill b o, recorder ’
osrillascones nd .orlifier:, conputer
systens for 2Co caqutry tere tar . @
analy 1,

5¢ Finland

"Vallak" (fildal wedish .1em Leheus =
Froducter)" raiiolnotuidcal analysers,

“OLL A o o detinrill tors, monit ring
systems, blood wur lyzer:,

BOBItORD = U 10" = elements lor cepa
apparatus of "kFhiillps",

computers o edical purposes,

naalolsotupie walyzer:,
detibrlllotors, cor utere
is-d photametric rlini- al
chemleal analy ory

blood anclyaer .

N al) en drport rom otier countrie,
crom FRG “otemens" = il o ter firas” -
cagilologiv .l nres Wi nipaont, ophtale

woscopr y brplant, 1o o adber ol tro-
swrgleal jootroment,

Sl

dectro e lora i, Lol o L e
mik ES pDasitive jppe oo Lot

Appagatus wibth nucle. v oloiegits,

. I te. ngrjom

sente id o ulpmant, puotometer
chramatographers

6o MG

“_lemens .G", “Wnbii Maller”
"ABG Telefunken,” and Picker roentgen -
radiologicil e uipment,
"Hobert Bosh clectronik GmbH"
"Erbe clectramedizin G and “Fritz
Huttinger .loc ronik JabH" « anesthesia
apparatus, Lhegmy microwave ind sh.rte
wave equipn.:!,

tadlologicn] equlpment,
nuclear mediclne
equipment, differ-nt
cardiological equipment,
tomo raph:. an.i other
eqpripment o

tiom Yan

cardlac outjut ielyzers L.lant .l le pices
nakegn, centr -l station intin ive c.re
systems, defibrillotors, recoruers,
osciiloscopes, amplitiers, beduide mon.e
toring syst. my, computer syst--: rop ol
anadysice  bosdtive e suee g thdg
apparatus, 18sser suraicil instrnwerts,
computer:s for planning oot ‘Y
treatment,

LEOm Yeiyiagh gnd tiie Netheylanis

Cardioloade )l e maipment, eloctiongyge hs,

P & jted nriom

mnalyzags, Loboratory instriments .nd etce




Table 19 {rontinued)
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1
| 1 3 3 4
L
p—
. Ts tinited "Vikers," "oritisg Orygen”  dnesthesla Sut matic onalysers for Pgam
Kinmio, eplpment n ponitive ressura b e ] wesearch,

braathin. apputatus, “"lekels, vevis
Instruments", "Jroys Lebl, run = Unikem"
(filial rnlllips)" ook Ana Juckegp"y
"Lyans clect: ol niun" e laboratory
equipment ,

mestlesie aquipment and
bre thiv s ar gatus,
ooputerns tor oediesl
davlors, capiiamyogrephis,
e ctroentiralator s,

1 borat oy aipmonte,

nadiclogical e ulrment elactrocurdiographs,
electronic microscopes,

(3] ;ne E!!h:!hﬂ‘ gg
nadiolodic 1 2 uipment nonitoring sy-tems,
lobocatory eulpment.

Leun wedin
sreathing upparatus, cordionraphse

‘

ronircring systems and etcs

de witz rlond

vhout 2 rir wnar etuge oy D
reerbgu . 1" « ¢ lcposcole:. “ettler
anstrument s’ -« o lytico ol balanc s

“neag ot 1t e opctialnoloaienl e ulrment,
reditreont = iotermy eculpment

wlarhe ot " e Anestneria - ulpnent,

thin layer - v aoap phs o olecticsm
phore: i, 5 ' 1,

"road Biec 10 togetoer with Cbuflipet
(uutch) = CUearalagr ey

"ip, t'y £ “a .o UL e plethysmorwr.phit
“Camat? e (e ¢ tube, medic !olet tron nag
Otsir e ubome

aero tae oy 1 pliatory
peenty ophthismolne
vacal o diterny aruipe
peuty ihin laiyer

SE CRLER VTSI I

thevism, ropteg

T

£l
—

rKadiolo icrl squipment, tatient monitoring
systems, cardi.:logicial equipment.

radicloay ~quipnent volume = controlled
breathin.. apparatus.

¥ M en
verplcator: e wipment,
g heliand

Radiology neuroloay and potient
menitorinn quipment,

£, e m

sanesthesi.. equipment, laboratcry

instruments, e

F acy

Implantable pacemak-rs, bedside monitoring
systems . or electretardiouram record keeping,
qamwma scintillatlon cameras, ultra-vioclat
spectrameter s, automated blood cell counters,
automated clinical chemistry systema.

9, Venezuela

doe not arionce oy el

- All ikl 45 dwjorted trom other countries.

Cardiac outpnt anslyzers, computers, defib-
rillators - nd owdioversion uystems, implant-
table pacemakers, central and bedslde moni-
toring systems, : lectrocardiographs, telemetr
systen: tor transmitting electr..cardiograms,
computer systers for 2CU and etce

h
LG RG

i Xegay aquifr ent and accessories

' £ien Japan

{ BlLostrical meadurin anl cantcod oo

i riatue frr omedical appliationg, Cther

' | soantries ane cele the tmited Xingdon, Frauce

. | and S b,

Sources fxgory Markgl Digegt, United Statea Departnent of Canperees, 1974,
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Table 21, Impérts of medical equipment into Brunei

Dessripticn of 1969 1970
Commodd

v | Quantity I Yaee | quatity | Yalwe
runei dollam

Eleetrical Medical
Apparatus not X<Ray 6,332 3993

ia
::zln;:‘: Redio~
Sheraphy apparatus 726200 7,97
Mno

Other medical instruments

o applissese not eleet, 7777

3,799

Jourcet Statistics of external trade.
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Table 22, Import of medical electronic equipment into Burma '
Country or territory and commodity Coég:g“’ 1970 1971 l
ilectro-liedical Apjparatus 7261000
Usa 5,602 224339 l
AUSTRIA - 1,085
DU K - 15|085
GERMANY, FEDERAL REPUBLIC OF 34643 19,474
NETH: Lniiod - 1,766
UNIP.W IR0 113,275 2,083
UsJR 3,652 -
JAPAN 311 69,228
354752 1,209
Ior.L kymﬁ 161,255 | 155,029
ILETUN® 'M w|6‘28 ?7")15 l
Neray apjac o tus 7262001
UsaR 14,591 - l
Uoa - 1.y A0
PRIRAS 1r’|9"5 -
JoadealK - 7
GERMANY, FFDERAL REPUBLIC OF 115,408 94435 l
leaacn o dwe ‘?3'895 2L 7
5D UNTINTS SPR & - 51,580 17003
.1, - -
Jak i - 20,025 '
R YT RN - el
10.iAL kyats, 2134219 417,159 l -
oL 109,11¢ p02 580
dadiosruphy - Madictherupy 7262002
aprarutus '
UJu\ - -
Sallaonl bl - -
UL o KNk 1,643 155
FINDLAD - 4,519
JuFAN 1,211 1,431
AUSIRGLIA - 718
07.L kyats 2,954 643 l
TOLL $M 1,477 3,212
surgical & hedicud Su, lies 8617101 l
Us 15,463 12,111
DsNhARK 237,660 160,743
GERMANY, FEDERAL RRPUBLIC opF - 98,407 |
UNITLD nIlGaO 60,854 14,733
) 411) O 8,842 23,742
Jabali 15,419 - !
PUILRE: INSS - 100
TUTWL k,yatsw 338,238 | 559,936
TOT.L g 269,119 | 279,958
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Table 22 (continued)
Country or territory and commodity Cog::::ity 1970 1971
Dental Supplies 8617102
OERMANY, FEDERAL REPUBLIC of 11,213 -
UNTLo KINGDOM 213,518 164,479
JAPAN - -
M00L kyats 224,731 16k ,479
TOTAL $M 112,366 82,240
Dental Apparutus Appliunces
and Accessories 8617104
AUSTHIA - -
OERMANY, FEDERAL REPUBLIC of - -
UNIT.D KINGUOM 17,649 56,72k
JabLl - 20,158
TOTsL kyats ;Z.ﬁg 76,882
TOILL $M 8,825 38,641
Medicul & Surgical Apparatus
Appliances & accessories 8617199
Uon 69.1‘08 50,220
M. ICO - -
GERMANY, FEDERAL REPUBLIC of 74,410 207,282
3wBDEN - 54315
UNIT:ZD KINGDOM 241,695 363,906
ITuLY - -
I”A)In }'199 “'319
CHINA 151 -
Jk AN 225,358 355,936
aUoTRALIA 28,116 54957
TOCuL kyats 7,535 |1,146,713
TOTAL §M 385,768 573,357
3cientific Surgical & Optical
Apparatus accesaories 8617201
CANADA - ‘0.9‘02
Ush 346,403 | 173,565
AUSTRIA 1,855 298
DiZNMARK 62,223 24152
FRANCE 106,098 43,142
GERMANY, FEDERAL REPUBLIC of ko, 303 203,188
NETHE dwNDS - 8,307
S.JEDEN 5,938 41,129
3.4ITLE.LAND 267 -
UNIILD KINGDOM 252,182 221,178
ITALY - 908
CHINA - -
CLECHOSLOVAKIA 1,462 948
GERMANY, DEMOCRATIC REPUBLIC 91,843 -
FINLAND - 26,790
U3SR 717 298
HONG KGiiG - 17C
INDIA 34377 11,100
JAPAN 315,064 188,095
AUSTRALIA
TOPAL kyats 1,701,017 947,576
TOTsL M 850,509 | 473,768
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Table 22 (continued)
Cowntry or territory Commodity ~20
and commodity Code 1 1971
Kadiolo dical A parutus
appliances and Accessories
ledical 8617202
(ERMANY, FED. REP. of - -
UNILTZD KINGOOK - 1,217
L.l kyats - 1,217
or.L 3™ - 609
Instrumcnts other thun Medical
for physical or chemic:l
anulysis 8619800
Uon - 8'“09
I SUI WV 1)) - -
Susdall - 252
Unl o L TAdGU0H - 20,244
Jal i - 1bde 722
AUSLIa - 1,00
00L k.‘)’!ts - 17"'2?2
Vial M ' - 87,364
oL (all litens)" 1,713,799 ﬂ-.825.0?‘0
ourcet pBulletin of Bxport Trade, Government of the Socialist

Republic of the Union of Burma,
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Table 24, Imports of medical equipment into India, 1770

Code v
Commodity Ne. Quantity (:)“
Defibrillator and Heart Pacers 7261001 (No,) 2,936
3
Electrocardiograph and
Blectroencephal ograph 7261002 (NO-.) 1,7%
ypothernia Nachine 7261003 (No.a) 9,803
Uitravielet and Infrered lamp 7261004 (No. 7490
with Stand b1
Other Eles. Apparatus for 7261009 (No.) 964,33
Nedical Purpeses ©Gh
Perts 7261001 (kg) 63,31
an )
X-Ray Generater,ete. 7262000 (N;) 209,0%
X-fay Tube and Yalve 7262002 (g;.;) 207, %
X-Ray Apparstus Part 7262009 ( 2,099, 60
ot o 8

Sources Monthly statistics of the foreign trade of India.

t
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Table 25. Imports of medical equipnent into Indonesia, 1972

Code
Commodity No. Quentity Valus
“) ('!m Cni.fo)
Keetreciical and radiological 10030 12,608 sus 798,617
apparatus md applisnces
SI:I.N.C”

TS AR 2R AR EE R B AR B BE 2 2B D B R e R EE aE e

gourcet Foreign trade statistics, Biro Pusat Statistik,
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Table 26. Imports of medical equipment into the Republic of Korea, 1971

Commodit Code
y No. (uantity Value
(No.) (sm)

Electric medical, dental,
surgical and veterinary instruments
and appliances. 7261900 3221 2,418,060
Parts of Electro-medical apparatus 726990 914 37,562
Apparatus based on the use of X-Ray
for dental use 7262110 246 129,310
Apparatus based on the use of X-Ray
for medical use 7262120 266 2,769,057
Apparatus based on the use of X-Ray
for industrial laboratory use 7262160 15 300,288
Apparatus based on the use of X-Rayi
other use 7262180 4 126,597
X-Ray tubes 7262191 158 59,312
X=Ray generators 7262192 S 47,196
X=Ray screens 7262193 111 6,156
X-Ray high tension generators 7262194 2 80,0%
Apparatus based on the use of X-Rays
Parts 7262199 454 108,902
Apparatus based on the use of the
radiotions from radioactive sub-
stances: For medical use 7262211 ] 46,210
Apparstus based on the use of the
radiotions from radiocactive sub-
stances: Other use 7262239 37 2,91
Apparatus based on the use of radio-
tions from radio-active
substanses: Parts 7262290 b4 13,478
X-Rgy Parts and accessories 7262999 97 10,563

Total ..“'m

Sources tatistical Yearbook of Forej r
Ny,
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Table 29, TImports of medical ~quipment into Thailand, 1971-1973
-
1971 1972 1973
Jeszrf‘lption Code Value Value Value Now
Commodit |INumber =L T.f. MNusber Celofa Celef. »er
Roclty (Baht) (Baht) (Bant) }.

Electro medical
apparatus 991,701 7754566 21 322,943 15,814 1
Dental instru-
ments appliances| 001,703 0,916,265 | 170,748% 4,973,366 | 8,930,220
surgical ins-
truments and
applésnces OL 4704 2y 583,489 2,622,195 542B2 102
Medical ins=-
t ruments wund 901 4705 52 491,049 18,376,828 | 37,080,608
appliances 901,710 13,812,963 | 22,398,784
Veterinary ins-
truments and
appliances GO 4 707 156,504 197,184 592,108
X-ray apparatus | 902,011 Br | 5,888,597 F701 9,450,676 6,919,127 89
Radio therapy
apparatus 902 012 1 7,240 1 357,498 147,559 2
X-ray tubes w02 0l by 587,481 25 258,810 271,655 17
X-ray screens a0 401, e 184,952 252 764391 89,175} 207
Xeray exam or
treatment tables| 902,010 7 62 4051 56 4,616
Other purts &
accessories of
X-ray « radio
tharepy
a; zratus
medicul use. 20,019 |1,%87 L 86,978 2,222 653,706 | 1,079,278
Other X-ray
apparatus 902,01 71 | 7 k25,662 181 | 2,488,134 124,137
Radiolojical
apparatus 2,07 1 87,201
Other Xray
generutors 24023 21 54179 L 680,357 192,540
Other Xeray
tubes Gol 4004 5 42562 1 51,773 119,59
Other parts &
accessories of
other X-ray « ‘
radioloyical ;
apparatue 902,029 Lebtl | 565,600 692,814 247,148

i

+
Total Baht 554501 4478 04,628 | 83,569,500
Total ‘H 6.?78.)"1 6'5"1 095"‘ 100“%0051

Sourcet  Foreiym trade statistice of Thailand, December 1974,









