
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


07/95 

INDUSTRIAL 
PROJECT 

IDENTIFICATION 
AND 

DEVELOPMENT 
TEAM 

r 
é 

'     :•* 

••/••f 

MALAYSIA* I 
^^^^^^^^^^^^^^^^^^E^^^^^E 

s*-.- » 

!*i '\ '•*• .,'?•• i'"    - 

•V »"-ft " •* 
-fcfA   *****»%#»pÄ»'#i#-'*«!«l»-^^*A»*rtS»»#»?** 

kËtt. .tí-- .  îî 

1   4'-'    *V:¡sl>^M\ ir +• * i  *IJ  ",'  * *   VST*    t-   "'  fAS  I 

É 



I 

United Mations Development Programme 

IMDUSTRIAL PR0J10T HMfTIPICATIOM AND 

DMVBLOPMBMT TMAM 

DP/MAL/72/001 

MALAYSIA 

feohnical reportt    Promotion of medioal «ltotroaio «tmlMWnt I 
Prepared for the Government of Malaysia 

by the United Mations Industrial Development Organisation, 

exeouting agenoy for the United Mations Development Programm. 

th* MMik of Vaselli I. ßoluaai 
1,1 ' !.«.^wirni'¿vVMf'iii ' " v 

United Mations Industrial Development Organisation 

Tienna, 1976 



L 

Explanatory notes 

A comma (,)  i3 used to distinguish thousands and millions. 

References to dollars ($) 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:     tUS 1 = $M 2.56. 

The following abbreviations are used in this reportt 

ECO 

PIDA 

LED 

MIDF 

Electrocardiograph 

Electroencephalograph 

Federal Industrial Development Authority 

Light-emitting dioles 

Medical electronic equipment 

Malaysian Industrial Development Fund 

Sdn. Bhd.      Private limited   company 

The designations employed and the presentation of the material in thi3 

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 i+s frontiers or boundaries. 

Mention of firm names and commercial products does not imply endorsement 

by the United Nations Industrial Development Organization (UNIDO). 
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SUMMARY 

This  report  forms part  of the project entitled  "Industrial Project  Iden- 

tification and Development Team"  (DP/MAI./7?/001)  of the United Nations Development 

Programme  (UNDP).    The project   arose  from a request  by the Malaysian Government 

in February 197?» and following its approval  by UNDP,   field operations  were 

initiated in December 1972,   with the United Nations  Industrial Development 

Organization (UNIDO) as the executing agency. 

During the  1960s most  industrial   projects   in Malaysia were  identified 

and implemented by private sector initiative.     However,   the Malaysian Government 

established the Federal  Industrial Development  Authority (FIDA)  in late  196? 

to assume over—all responsibility  for ths promotion and  co-ordination of industrial 

development.    With the  introduction of the Second Malaysia Development Plan 

covering the period 1971-1975»   it  became clear that FIDA's machinery  for iden- 

tifying potential new industrial  projects should be  strengthened in close co- 

operation with  existing  industries or other potential   investors.    The   objectives 

of the  project  were thonfore to strengthen the  capability of FIDA to  identify, 

evaluate and initiate viable  industrial  projects and to develop the  skills of 

its staff by providing on-tho-job training in those  functions. 

This report deals with the  part  of the project  concerned with the  possi- 

bility  of promoting the manufacture and/or assembly of medical electronic 

equipment  in Malaysia.    The work programme covered a period of four months, 

from October 1975 to February 197<J. 

The  report  consists  of the   following four  chapters: 

I.    Modern medical electronic equipment 

II.    The  development  of MEE in Malaysia 

t        III.    Maintenance,   service and  repair1 of MEE 

IV.    Market analysis of biomedical electronic equipment 

Chapter I pi>esents the main ideas of the  functioning of MBB and describes 

the units and blocks which these machines contain.    It  also points out the main 

tines of development of MEE,  which include:    thermographic examinations  for 

the diagnosis of cancer,  inflamation and blood circulating disorders;  tomographs 

for layer roentgenocontra3t examination;  ultrasonic units for diagnosis and 

treatment without surgical operations;  the U3e  of the  laser techniques  for 
surgical  operations;  rotational  radiation for the most   effective destruction 

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

mesons)   for the treatment and diagnosis of cancer. 

Common medical equipment such as roentgen devices, electrocardiographs, 

electroencephalographs, monitors, etc., are being developed with a view to saving 
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time in examination and increasing their oapaoity and reliability.    Progress 

has been nade in the development of telemetrie systems for visual control and 

processes.     Important and distinctive  features of an up-to-date design of MSB 

are the use  of modules,  integrated circuits,  and the application of the prin- 

ciples of ergonomics. 

Chapter II  considers the technical potential of the electro-technical 

industry to promote MBB in Malaysia.    It  shows that while the local electronics 

industry 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 NES 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 MEE from 

neighbouring Asian countries and the possibility of assembling practically all 

types of MBS,  the establishment of an assembly plant  seems feasible (see list 

of MEE recommended for production in annex III).    However, before a final 

choice of MBB for future production is made, an in-<lepth economic analysis of 

the different types of equipment is necessary. 

Recommendati ons 

1.    A oentral workshop should be established to meet the service, repair 

and maintenance needs of all hospitals in Malaysia. 

2*   The University of Malaysia should establish a course on the basiot 

should be initiated 

of 

3.    Experimental production of some types of 

(see annex III). 

4*   An eoonomic analysis of seleoted types of MBB should be made* 

5.    The poasibilties of production of X-ray tubes should be studied. 
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INTRODUCTION 

During the  1960s moat  industrial projects in Malaysia arose  from private 

sector 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  (I966-I970) 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 I967 the Malaysian Government  established the Federal Industrial 

Development Authority (FIDA) 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 

(I97I-I975)t  which aimed at a 12.5 per cent  increase in manufacturing output, 

a 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/72/00
1
)«    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 of 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 J-he part of the projeot relating to the promotion of 

the medical electronic equipment (MEE) industry in Malaysia.    The purpose of 

the MBB project was to advise FIDA on projects to manufacture and/or assemble 

MEE of all types that could be promoted in Malaysia.    The duties of the expert 

on MBB included,  in particular,  the followingt 
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ía) 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 demand} 

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

(c) Providing advice  on the implementation of those  projects ; 

(d) Evaluating, as and when requested,  proposals  for the manufacture of 
MEE submitted to PIDA by potential investors. 

The expert  was assisted by the MEE team at PIDA,  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 subjects: 

The availability of the required resources in the country for the pro- 
duction or assembly of certain types of NEE 

Industrial potential in the field of MEE 

Manpower 

The  internal market  for MEE 

The external  market  for MEE 

Trends in and prospects ^or the development of MEE 

Malaysian potential  for exporting MEE 

A number of electronics enterprises,  trading companies and hospitals in 

different parts of Malaysia were visited in order to make the   findings as 

comprehensive and up-to-date as possible.    This  report  covers  only the use of 

electrical and electronic units of MEE,  and does not consider the problems 

of  electromechanical and mechanical units.    It deals with all  the above-mentioned 

matters,  and includes a complementary study of MEE servicing,   maintenance and 

repair. 

i 
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I.    MODERN MEDICAL ELECTRONIC EQUIPMENT 

A.    Essential  information about medical electronic equipment  (MSB) 

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 are: 

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 tunerB» 

transformers,  high and intermediate  frequency panels,   switches, package  inte- 

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

The main ]ines of development  of MEE are:    thermographic examination 

machines  (the main advantage of which is the absence of harmful radiation) 

for roentgenocontrast  examination;  ultrasonic units for diagnosis and treatment; 

rotational  radiation using high tension particles  (electrons,  protons,  mesons) 

for treatment  and diagnosis of cancer;  monitors}  surgical diathermay devices; 

and implantable  stimulators. 

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 used 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 other diseases. 

The fluoroscope employs a fluorescent screen 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 une aide 

and the X-ray picture is produced from the fluoroscope  screen placed at the 

opposite side.    The actual picture is not produced.    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  screen. 

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 tha 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 bo ¿iven  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 convection or an oil-cooling system. 

Electrocardiograph 

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

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

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  examination. 

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 oa the patient's body, is 

determined by the  system being used. 
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Figure I. Block diagram of a typical electrocardiograph 

*m 

Figure I  shows a block diagram of a typical  electrocardiograph.    The  first 

block is the input   circuit;  the various  leads  from the patient's body are  con- 

nected to the instrument through thin block,   and a number of cathode followers 

are  U3ed for balancing the electrode  resistances.    The  standard cell  is also 

located in thin   section.    The  second block  is the preamplifier,  where the  input 

signals are amplified   by balanced push-pull  amplifiers.    Cathode  followers 

through wîiich 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 di'ive  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. 

Eie et roencephal ographs 

The electroencephalograph (EEG) IS basically similar to a number of elec- 

trocardiograph machines. 

The BBC 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 
Ì-» Input 

circuit Preamplifier 

H.F. Oscillator for 
preamplifier, well 
filtered 

Power 
amplifier 

Recorder 
pen 

Regulated 
power 

supply 

Figure II.   Block diagram of one channel 

J 
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Figure II  is a block diagram of one ESQ 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 i3 fed to a preamplifier stage,  a dual 

tube in a special  configuration called a differential amplifier.    The gain 

control is located on the preamplifier control panel. 

The power amplifier amplifies the weak signal  from the preamplifier so 

that it can drive the following circuit called the  recording pen blocks.    The 

power amplifier consists of several push-pull  stages,  that are necessary to 

handle the 3ignal  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¿j group of medical electronic 

instruments which can often be used together with minicomputers for blooá, 

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 spectrum is desired. 

The separation device stops all but that part from passing through. 

J 
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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    am.    The  colours 

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 

second 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 

plfiie,  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- 

sensitive device.     Generally,  another light  source  is  reflected 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  of: 

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

(b) A photomultiplier,  a signal amplifier,  an analyser ar.d 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. 

Ultrasonic 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 simultaneously! 

thermally, meohmnically 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 prolongation. 

There are two basic types of ultrasonic generating units:     the continuous 

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

Power 
supply Gate Oscillator 

Pulse 
generator 

Metering 
circuit D.C. amplifier 

Figure III.    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.     Its output is fed to a gate which, depending 

on the setting of the selector switch, either permits the oscillator to operate 

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

Implantable instruments 

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 instrumentât 

Warne 

Heart pacemaker 

Bladder stimulator 

Blood pressure controlling device 

Pain suppressor 

Brain stimulator 

Function 

Adjusts rate automatically and telemeters 
alarm signals when difficulties develop 

Controls bladder pressure by internal 
and external stimulation and telemeters 
data regarding the critical pressure 

Applies automatic stimulation to oontrol 
pressure and telemeters blood pressure 
data 

Aots on the spinal cord or peripheral 
nerve endings 

Produces sleep or a tranquilising effeot 
and is controlled externally 

A 
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Name 

Sensory stimulator 

Muscle stimulator 

Qland stimulator 

Telemetrie measuring devioe 

Telemetering devices for electro- 
physiological signals 

Implant manipulators 

Punotion 

Stimulates hearing, vision, touch, etc. 
for prosthesia 

Analog control of force or displacement 
by external command 

Controls the secretion of hormones 

Measures pressure,  blood flow,  etc., 
and chemical composition of the body or 
particular organs 

Has functions such as those performed 
by the BCO, BEO,  etc. 

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

All these instruments are based on the principles of microelectronics 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, physical therapy departments, doctor's offioes 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. 

H.P. oscillator 

V^ 
Power 

amplifier 
(Output powe 

and tuning 

Power 

Pigure IV*    Block diagram of a typical diathermy unit 

Pigure IV is the blook diagram of a typical diathermy unit.    The unit oon- 

sists of an oscillator, amplifier, tuning oontrola, output oirouita and a power 

supply .    The H. F. signal is generated in the osoillator and applied to the 

amplifier, where it is greatly increased.   The amplified signal is fed to the 

tuning and output oircuit, a variable resonant tank. 

A 
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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  the technical  level of MEE on the  international  market. 

The anal;, 3is of the  progress  in MEE reveals the  fact  that   diagnostic 

equipment  advances more   speedily thu. therapeutic ones.     It  can bo explained 

by the  fact that  nowadays drugs  arid chemotherapy are used  rather than  admini- 

stration  of physical treatment.       Thus,   the renewal  of diagnostic instruments 

in use takes place usually every  3 to  5 years,   while the therapeutic  ones are 

renewed every 6 to 8 years.    This  can be explained by the casentiaL  influence 

of scientific and technological   progress,  and particularly by the enormous 

growth of both  electronic and computer technology. 

Recently a new tendency has  been cV served in diagnostic  methods.     One  of 

the new methods   is thermographic examination based on thermal   emission  from the 

human body,   and  involves the use   of instruments   such as  a thermosa¡ h   und a 

thermovision set.    Tissue undergoing pathological   change has a different 

temperature  from healthy tissue.    Such differences in temperature between 

troubled and healthy parts of the human body may be used in the diagnosis of 

certain diseases.    Thermography is a technique  of reproduction  of thermal 

pictures to demonstrate the surface temperature  distribution  of the object 

under examination.    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 b"¡ood- circulât ion.    A medical thermogram is produced by scanning 

the object  with a camera fitted with rotational  prisms  or mirrors,  lenses and 

a detector.    Under a fairly high speed of scanning the  picutre  can start to 

move as if on a television screen.    To process  such thermograms, the microcomputers 

of Bpecial 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 diagnosis.   As a rule the price of such equipment 

is fairly high. 
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Considerab?e progress  lias been madfe  regarding ultrasonic units for diagnosis 

in ophtalmology, urology,   gastroenterology as well as for  cleaning surgical 

instruments,   surgeon's hands,  etc. 

Recently physiotherapeutic equipment   has reached a high degree of perfection. 

Many  firms are engaged  in the production of electrotherapeutic equipment,   ultra- 

high  frequency (UHF)  and microwave 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 maké3 

possible rapid healing with  much less loss  of blood and no  burned areas,  as 

the   ope rat ions are performed  with an electric knife. 

The treatment  of malignant tumors is  now a complex process:     chemotherapy 

is combined with radiation therapy.    For the radiation therapy special roentgenij- 

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 loeasured in terms of increased reliability and rapidity in their 

effects, and greater throughput 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 
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data with given normal values.    Ine  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 Qamma apparata,  type GCA-102 or (JCA-202 along with the ultrasonic tomograph, 

type 33L-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 units are usually provided 

with a complete set  of examination equipment, such as that of Oats  (U3A)|  the 

ultrasonic equipment  of the Picker Corporation (USA);-' and the equipment for 

automatic data recording of Siemens (Pederal Republic of Germany).    The data 

input of some equipment is so large that it can only be processed by computer. 

Examples of suoh equipment are the Qamma apparatus for proton diagnosis and the 

automatic decoding system for electrocardiograms produced by Siemens (PRO),*' 

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

On the one hand,  the incorporation into modern medical equipment of such 

computer elements as processors, memory units,  logic modules, graphics, plotters, 

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 incorporation of such 

element« is economically profitable because of the considerable reduction in 

1/   Biomedioal Kngineering. vol. IX, Ho. 2 (1974), p. 65. 

¿/   Siemens - System der automatischen EKO-Auswertung,  1973. 

¿/  Bioasdi;«! sWinsering. vol. IX, Mo. 2 (1974), p. 64. 

J 
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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 examination,  euch as BCQ,  measure- 

ment of arterial blood pressure,  etc. 

Beckman (USA),produces,  in addition to a number of other types of 

medical equipment,  8-channel and 16-channel electroencephalographs of module 

construction using integrated circuits  (IC).    The  standard connectors make 

possible quick connexion    of theee 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-Rocci-Korotkoff principle).        Sharp (Japan), produces an electronic 

sphygmomanometer which makes it possible to avoid the use of a phonendoscope. 

The ßntiuor of the pulse's sound is built  into the 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 Hihon Kohden, both of Japan, have achieved considerable success. 

They are designed to make and record ECO, 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 Great Britain and Northern Ireland),  is designed to control the  functioning 

of the brain.    The monitor compares the normal ECO signal with the patient % 

signals which are compressed and filtered.    Any detected dismmilarity means a 

pathological impairment.    The monitor can be used for the control of such 

parameters as the speed and depth of the anaesthesia and for the appraisal of 

the effect of new drugs on the nervous system.»'    The connexion of the monitor 

y   Britiah Journal of Anaesthesia, vol. 46 (1974), P. 12. 

f 



w 

-  22 - 

to a computer (Chirana,  Czechoslovakia)   is effective  when it is necessary to 

record and evaluate  vital   functions   such  an the electrical activity  of the 

heart,   Ine  hemodynamics of   peripheral   blood 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 arrhythmia (Electronics   for Medicine  Inc., USA).     To  check the   state  of a 

patient  with a coronary disease special  equipment   (Cambridge Medical  Instruments, 

United Kingdom),^   is  available for  connecting the  control unit with  four 

bedside  monitors and  a central control  station for the   operator.     There is a 

combination  of a monitor and a computer capable 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  - S  - 1 and Kardalarm - 5 - 2 may be used alone.     They are able to detect 

bradycardia,  tachycardia,   asystole,   and  some 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 I50 firms  in  18 countries having such equipment under production. 

Of considerable interest  is a selective biochemical  analyser made by Grenier- 

Electronic  (Switzerland).     Autoanalyzers of this type are in essence automatic 

biochemical  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 reduce the number of probes.   The   computerized photometric clinical chemistry 

analyzer (Ollituote OY, Finland) merits  consideration,    it can perform 1,000 

examinations per hour.*       The probes are replaced by photometers and the output 

equipment  is based on the Nova - 120O     (Data General,  USA) type of computer. 

The understanding of the biophysical 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 

2/   Hospital International, vol. VIII, No. 3/4 (1974), p. 11. 

§/   British Journal of Anaesthesia, vol. 46 (1974)» p. 12. 
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îield of cardiostimulation. Noteworthy examples are cardiostimulators such as 

the Stimulator 31-10 of Narcobiosystems Ine (USA), the electrocardiostimulator 

HCM-2 of V/O,   Medexport,  USSR,  etc. 

Medical  equipment  currently produced incorporates telemetrie systems for 

visual control of the processes  taking place  within the human organism.    Of 

special  interest are  visual  observation during 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).     It   is possible to store  10,000 

X-ray images  on a record  of some  1¡)  in. diameter without   loss of information.^/ 

The 4-channel   radióte lernet rie system,  developed by v/O Maschpribor-Introg  (USSR), 

is designed  for the simultaneous transmission and reception of one physiological 

parameter from four moving persons.    The  system ensures remote transmission  of 

one of the  following parameters!    EGG,  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 therapeutic anu electronic  optical transformers 

has been designed by Medicor,  of Hungary.    The  system transforms a minute  image 

of high brightness into a TV picture.    Japanese Telemetrie  monitors,  type ECC. 

model HEP-6121, are under production at Nihon Kohden.    The method of functional 

models or modular design  is now predominant.    This trend Ì3 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  small-sized instruments,  e.g.  the miniature electrocardioscope, 

model MC-3,  produced by Medicor (Hungary),  the portable  single channel elec- 

trocardiograph Malysh,  made  in the USSR, the portable defibrillator unit  of 

Travenol Laboratories (USA), ctc. 

It is of importance that in these modular designs the  standards for modular 

blocks are observed wúile 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 ME! 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. 

7/ Hospital International, vol. VIII, Ho. 3/4 (1974), p. 11. 
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II.    THE DEVELOPMENT OP MEE IN MALAYSIA 

A.    Prospecta for the development  of a MEE inri latry in Malaysia 

This  section examines the technical  possibilities of the eleotrotechnioal 

industry  of Malaysia to promote the manufacture,  maintenance and repair of MEE, 

and provides some general information about the promotion of MBE. 

It   should be  noted that  this study covers only the use of electrical and 

electronic unitB for the production of MEE,  and does not consider 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 V, 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 given to the manufacture and assortment of products, 

the teohnical characteristics of electronic components and units used in the 

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

Manufacturing companies produce components such as the following!    high 

and low frequency transistors;  transformers, including low frequency transformers 

for television and radio) resistors} speakers; high light-emitting diodes (UD>)f 

i 
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memory stacks for computers; radio communication systems}  integrated circuits, 

capacitors,  protective devices for lamps; 9-digit  low drive-current LED displays; 

and,  7-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 biv 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. Kid.   (Japan) - transformers for 

television and radio; Omron Sdn. Bhd. (japan) - electromagnetic relays and micro- 

switches;  Monsanto Electronics Sdn. Bhd. (USA)  - light-emitting diodes;  N.S. 

Electronics (M) Sdn. Bhd.  - displays, calculator modules; Motorola Sdn. Bhd. 

(USA) - different radio communication systems; General Electric Corporation 

Sdn. Bhd.  (United Kingdom) - different television and radio components and devices. 

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 

market s. 

Conclusions 

1. The components,  units and blocks of the Malaysian electronics industry 

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

2. At present Malaysia's local industry is not ready to manufacture NEB, 

but it is in a position to assemble MEE. 

3. The raw materials and components for the manufacture of electronic 

goods are mostly imported. 

4«    Malaysia can assemble MEI at competitive prices for the international 

market. 

5.    It ie possible to organise an experimental assembly shop for 

i 
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6.    In the case  of looal 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 Swi3s  firm Kehrli X-ray Sdn. Bhd. 

Recommendations 

1. It  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 attention 3hould be paid to the 

following» 

(•») 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; 

(d) The equipment has to be produced in accordance with established 
standards; 

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

(f) Locally manufactured parts and components should be used as much 
as possible; 

(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 done! 

(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; 

(g) Market research should be undertaken. 

B«    Qualified personnel for the promotion of the MBB industry 

in Malaysia 
1 

This section considers the question of the availability in Malaysia of 

qualified workers suoh as electrical and electronics engineers who can be used 

in the pronotion of ÜB. 
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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 MEES technology and who are able 

to organize and direct the manufacture of MSB 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 10^6 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 

restricts promotion of MEE in Malaysia.    The above-mentioned engineers could 

be used for the promotion of MBS if they received special training at the firms 

which produce MEE. 

The hospitals visited have technicians (4 or 5) with a knowledge of oertain 

types of MEE who could supervise the initial groups in the promotion of MB 

and during the creation of a technical servicing oentre. 

An important factor for the production of MBB íB 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 

(tUS 86)  for workers and from |M 600 to |M 1,000 (tUS 230 to tUS 384)  for 

engineers, as compared with average monthly salariea in the United States which 

are approximately tUS 350 and from |U3 600 to tUS 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 MBB, 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 MB in Malaysia. 
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Information on the Third Malaysia    Development Plan (see New Strait3 Times 

of 14 September 1975)  suggests that during the period of establishing the new 

MEE industry,  demand for engineers 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 

2. The manufacturing enterprises whioh 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. 

Recommendations 

1. 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 

organizations or from foroign firms producing such equipment.    No domestic 

experience is available. 

2. Special 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 from hospitals and medical 

centres for specialists and the needs of manufacturing plants. 

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

give lectures in the above-mentioned courses. 

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

for training. 

5*    Medicai personnel should be given the necessary   technical training 

through seminars, symposia, lectures, etc, in order to achieve the maximum 

benefit from the use of 

, 
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C.    Health services in Malaysia 

Î 

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

examines the domestic demand for certain typos 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 guch 

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 number of in-patients 

and that the hospital  service  is being constantly extended (see tables 7 and 

9, annex Vil).    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 VIÎ). 

The data in tables 11 and 12    (see annex Vìi)  shows the availability of 

qualified medical  personnel  in the medical centres.    These tables also ahow 

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 hospitals:    the General Hospital and the University 

Hospital in Kuala Lumpur,  etc. 

The biggest hospitals such as the General 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 I4,  annex Vili). 

The data in table 13, annex VII, show that the moat widespread diseases 

among the population of Malaysia are»    penumonia,  cancer,  malaria, pulmonary 

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

the stomaoh and duodenum, gastritis and duodenitis,  schisophrenic disorders. 
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Thus for the diagnosis and therapy of the above-mentioned diseases it  is 

necessary to have NEB such ast    X-ray machines (including mobile ones), analyse re 

for blood, urine, gas, defibrillators,  biostimulators,  devioes for measuring 

blood pressure,  cardiographs, encephalographs,  monitor* and  so  on. 

Taking into account the number of motor vehicle accidents (see table 13, 

annex VII), it is necessary to use portable MEE for determining the damaged 

organs and to give first aid at the scene of an accident. 

Conclusion 

The growing network of medical centros in Malaysia creates an additional 

demand for MB. 
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III.    MAINTENAKCE,SERVICE AND REPAIR OP 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 MBE 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 3hown. 

In so far as the hospitals of Malaysia have no technical personnel (with 

rare exceptions),  they have  contracts with  firms or trading companies for 

technical servicing.    These  contracts cover the maintenance and repair of MBB 

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 service 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 Vili) shows, inter alia,  the availability and estimated 

servicing costs of MEE in some Malaysian hospitals.    This  table also Bhows that 

MSB is mainly concentrated 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,  Johor«  Bahru,  etc.    The average annual 

service charges of each of these hospitals are estimated to tM 50,000 (see 

table 14, annex VIII). 

The major types of MBB in these centres are the fol lowing:    X-ray machines, 

physiotherapy equipment, electrocardiographs, defibrillators, monitors and 

display units,  surgical diathermy equipment,  spectrophotometers, pH meters, 

analytical instruments, blood gas analysers,  counters, etc. 
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The small hospitals laok a wide range of MKE and the annual service ohargeß 

inourred by each of them are estimated at approximately $M 1,000 (see table I4, 
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 MKE repair and service charges has been made (see table 

16, annex Vili). 

Service charges are only approximately |M 470,000, and taking into account 

the additional repair charges of tM 141,000 (counting 30)6 of the sum for service), 

the total charges are $M 611,000 per annum. 

The total figure shows a substantial expenditure for service and repair. 

If service and repair were ensured by local workers, and if they were paid a 

monthly salary of |M 8OO, the above-mentioned total would be sufficient to 

employ 65 men.    However, a 15-man team should suffice to ensure the service 

and repair of MBB 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 MBB in Malaysia 

would lead to a reduction in total expenditure for the purchase of parts. 

Conclusions 

Maintenance and repair of MBB in Malaysia are being oarried out by trading 

companies or foreign firms in accordance with the service contracts.    A con- 

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

Recommendation 

Arrangements should be made for the servicing of 

shop, whioh could be organised as shown in figure V. 

I 

by a looal repair 

Î 
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Head of shop 

Medio«l eleotronio section 

Senjor electronic 3 
engineers 

Ileotronic engineers     2 

Teohnioian 1 

Other employees 

Total 

X-reyr machina aeotion 

Senior eleotronio       2 
engineers 

Ale ot ronio engineers 2 

•leotromeohanioal       2 
t.ahnini^n. 

13 people 

figure V.   Maintenance and repair shop manning table 
\ 
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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 instraiments 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',  if and 18JJ respectively, which gives an average annual growth rate  of 15$. 

On the basis  of these  statistics,  it  is expected that 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 |M 1,681,029, minus $M 535,350 (for X-ray machines and parts), which 

gives SM 1,145,679   (see table I5,  annex Vili). 

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 

purpo86B in I975 ist 

Government hospitals 

Private hospitals (lOjl) 

1,145,697 

1,260,267 

X-ray mach ine a and parts 

Aooording to the  statistical data (see table 17, annex IX), expenditure 

wai tM 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 3336 during this period.    The approved figure for 

imports of this type  of equipment was fM 966,000 and tM 535,350 in 1974 and 1975 

respectively (see table  I5, annex Vili).    The last figures cover the government 

hospital! only. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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Total imports of thiB type of equipment amounted to |M 1,062,600 and 

|M 588,885 in 1974 and 1975»    Theae  figures include imports for private hospitals, 

which are estimated at 10$ of those  for government hospitals. 

Table I5, annex VIII,  shows the distribution of NEB in the different  regions 

of Malaysia together with demand and approved purchases for 1974 and 1975.    The 

figures show that demand totalled |M 2,351f800 and |M 2,587,300 in I974 and 

I975 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 |M 1,570,064 and |M 1,681,029 in 1974 and 1975 respectively. 

These  figures cover government hospitals only. 

The number of approved units were I49 and 272 for those years. 

Table I5, annex VIII, also shows the approximate cost  of MSB in each group. 

Conclusions 

1. The internal market  in Malaysia is not very big and the total cost of 

imports for government hospitals amounted to fM 1,570,064 and |N 1,681,029 in 

1974 *nd 1975 respectively.    The number of units were I49 and 272 respectively 

in I974 and I975. 

2. The biggest demand is for the following!    electrocardiographs, analytical 

instruments, physiotherapy equipment, defibrillators, monitors and display units, 

spectrophotometers, X-ray units, pH meters, and surgical   and diathermy aquipment. 

3. It is clearly not worth while to manufacture NEE to meet internal 

demands. 

4«    The major suppliers of the Malaysian market are Belgium, the Federal 

Republic of dermany, India, Japan, the Netherlands, the United Kingdom and the 

United States of America. 

B.   The international market for 

This section analyses the volume of MB exports from some countries, the 

types of MB exported, and the import possibilities io Malaysia's neighbouring 

countries. 

An analysis of the international market  for MB shows that the major 

countries which supply MEE to the international market aret    Austria, Belgium, 

Canada, Denmark, the Federal Republic of Germany, Franoe, Italy, Japan, the 

Metherlands, Morway, Sweden, Switserland, the United Kingdom and the United State* 

of America (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 I4 above-mentioned 

countries was |US 95,159,000 in 1970, as compared to $U3 44,655,000 in 1966. 

It  more than doubled     during that  period.    The quantity of MEE (based on an 

average unit  price of $US 1,000) was 95,159 and 44,655 pieces respectively. 

Table  19,  annex IX,  shows the  firm3 manufacturing MEE,  the  types of MEE 

imported and exported,  and import  and export  costs (in lUS). 

It is clear  from this table that  the  most common types of MEE aret    central 

and bedside monitoring systems,  inplantable pacemakers, blood analysers,  elec- 

trocardiographs,  phonocardiography,  electroencephalographs,  X-ray instruments, 

spectrophotometers,  electronic computers  for medical applications,  defibrillators, 

cardioversion systems (consisting of defibrillator,  recorder,  oscilloscope and 

amplifier),   gas chromâtographs, photometers, automated blood counters,  cardiac 

output analysers,  radiological equipment,   radioactive equipment,   Laser surgical 

instruments,  computers f*r 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  courtries. 

The average annual growth rates of imports of medical equipment  into 

Australia,  Brunei,  Burma, Hong Kong,   the Philippines, Singapore and Thailand 

were respectively»    9-956 (1971-1974)i  105* (1969-1970)? 6.5* (1970-1971)}  62.7* 

(1971-1974)? -H* (1969-1971)? 42.4* (1971-1974) and 28* (1971-1973). 

The total estimated import costs of medical equipment  into those countries 

in I975 werei    SM 21,896,000 (Australia)?  SM 1,000,000 (Brunei)?  SM 2,292,290 

(Burma)? SM 13,282,000 (Hong Kong)?  SM 10,748,000 (india)? SM 2,446,000 (indonesia)? 

SM 581,000 (Philippines)? SM 12,665,000 (Republic of Korea)? SM 13,134,000 

(Singapore)? and, SM 15,785,000 (Thailand). 

The total import costs of medical equipment into the above-mentioned 

oountries was SM 93,802,000, or SUS 36,077,000 (SUS 1 - S* 2.60). 

Taking into account that the value of the MB is approximately 60* of 

total import oosts, this gives a figure of SM 56,281,000, or SUS 21,646,000. 
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1. The international market for MBB in Malaysia's neighbouring countries 

is quite large. 

2. The value  of MEE imports to Malaysia's  10 neighbouring countries íB 

estimated to have been $M  56,281,000, or tUS  21,646,000,  in 1975. 

3»   With the assistance  of foreign firma  it  is poaaible 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 transporting 

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. 

Recommendation 

An economic analysis of promising types of MBB should be made to determine 

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

recommended for production). 
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Annex I 

JOB ASCRIPTION POR THE PROJECT IN MALAYSIA 
(DP/MAL/? 2/001/11-08/12/(01 ) ) 

POST TITLE 

DURATION 

DATE REQUIRED 

DUTY STATION 

PURPOSE OP 
PROJECT 

DUTIES 

QUALIFICATIONS 

LAK3UAOE 

Adviaer on Medical Electronic Equipment Projects 

Pour months 

January 1975 

Kuala Lumpur, with travel  within the  country as required 

To advise the government agency PIDA (Federal Industrial 
Development Authority) on projects to manufacture and/or 
assemblei 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 PIDA.    He will work 
with the Head and other officials of (l) the Industrial 
3tudies and Survey Unit  ana (2)  the Special Projects Studies 
and Special Studies Unit.    He will advise and assist  other 
units of PIDA as required.    Specifically,  the adviner will 
be expected tot 

1. Assist in carrying out an in-depth 3tudy 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 thu3 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  electronic equipment  submitted to PIDA 
by potential investors. 

Extensive experience in a  company or companies which manufacture 
such equipment*    Candidates should have ajiound 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 

mmm 
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BACXQROURD In recent years, FIDA has promoted the establishment in 
IRPOMATIOR Malaysia of a wide range of plants, manufacturing components, 

and assemblies for the electronics industry.   Although special 
investment incentives have been available to companies willing 
to manufacture or assemble medical electronic equipment in 
Malaysia, few such export-oriented enterprises have been 
established so far.    FIDA recognizes that the establishment 
of suoh 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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WORK PROGRAMME 

The advisor on the promotion of the medical electronic equipment industry 

in Malaysia had the following duties: 

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

(i) Sources of necessary data for the promotion of medical electronic 
equipment! 

Treasury report; 

Second and Third Malaysia Plans; 

Malaysia Yearbooks    for 1973,   1974 and 1975; 

Directory of the Federation of Malaysian Manufacturers, 1975| 

Ministry of Health - reports and plan; 

Institute of Medical Research Reports; 

PIDA*s annual report; 

(b) (i) To find out the potential opportunities and capabilities from 
existing enterprises which can produce tho electronic devices, 
units, blocks and different components for the development of 
medical electronic equipment by visiting these existing estab- 
lishments; 

(ii) To collect and study the availability of labour skill for the 
manufacture or assembly of medical electronic equipment locally; 

(iii) To find out the types of equipment used by the medical centres 
and select the possible  medical electronic equipment that can 
be made in Malaysia; 

(c) To survey the internal market for medical electronic equipment in 
Malaysiai 

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

(ii) To ensure the servicing, maintenance and repair of medioal 
electronic equipment; 

(iii) To find out the demand from medical centres for medioal electronic 
equipment by visiting suoh centres and trading enterprises; 

(d) To survey the external market for medioal electronic equipment.    To 
oonsidert 

(i) Ixisting and potential suppliers; 

(ii) Trends in and prospect» for the development of medical eleotronio 
equipment in the world; 

(iii) Malaysia's potential for becoming an exporter of medioal eleotronio 
equipment ; 

(e) To draw up conclusions and recommendations. 

I 
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Annex III 

LIST OF MB HBOOMBHDBD FOR PRODUCTION 

1. Implantable and nonimplantable stimulators 

2. Defibrillators 

3. Physiological data transmission systems using the telephone network 

4* Lithotomy apparatus 

5« Electrocardiographs 

6. Dental X-ray apparatus 

7. Portable anestheaimeters (for moaauring the degree of anesthesia) 

8. Electrocardioïtimulators (for normalizing the cardiac cyclej emergency 

and clinical use) 

9. Portable UHF therapy apparatus 

10» Diathermic coagulation apparatus 

lit Portable electrio sleep therapy apparatus 

12. Computerised systems for medical purposes 

I 



- 43 - 

Annex IV 

ENTERPRISES AND INSTITUTIONS WHICH COULD ASSIST 
IN THE PROMOTION OP MBB 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 apectronics machine.    The other has a Varian 

liquid (»" r.hromatograph,  a Varian ultraviolet spectrophotometer,   a Shandon 

(USA)  gas Chromatograph,   four pH meters (Beckman) and a rheometer 100 (Monsanto). 

L 

Communico 

This is a local company owned by Malaysian Chinese.    They manufacture 

transformers and ballasts.    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 mould3 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 Electric 

Corporation to be used in radios and TVs.    A list of the transformers with 

technical specifications is available for reference. 

I 
Cycle and Carriage. Kuala Lumpur 

This trading enterprise markets medical equipment by Siemens (Federal 

Republic of Germany),  from small ECOs to betatrons.    Although not much information 

is available about this company, it dominates at least 40jt of the market for 

electromedical equipment. 

Cenerai Electric Corporation (M) Sdn. Bhd. 

This company was established in December 1973.    Its products inoludei   "ultra- 

high frequency tuners for colour TV sets}  radio intermediate frequency panelsf 

unit audios; preamplifiersj DIN aooket assemblies (oomplete audio seta 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 505Í of the materials are used  for making the  radios and about  10% of the 

materials for the tuner are  obtained  locally. 

This company employs 45O  workers and ó engineers, of which   3  are Malaysian. 

George Kent  (M) 3dn. 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 BCG 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. 

Geiz Brothera and Co. Inc. 

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

trial equipment.    Its cardio3copes and monitors are semi-computerized. 

Hewlett Packard (M) Sdn. Bhd. 

This factory started in May 1973 as a 100J6 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. 

fiehrli X-raj 3dnT Bhdt 

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

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

À 
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Microsystems 

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 engineers are Malaysian.    The products are all  exported| 

while the raw materials are mostly  imported. 

The lamp»s  characteristics  are  as follows:     10 V,   35 m/L,   life, 10,000 h, 

intensity,   200  fc,   and    1 mm Hg vacuum. 

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

MonBanto Electronics 3dn. Bhd. 

This company produces light—emitting diodes ;LED). Technology 13 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 equipment,   etc. 

The company can easily supply  standard LEDs;   special designs would raiBe 

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.    The  factory has 

about  35O 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. 3. Electronics (M) Sdn. Bhd. 

This company,  which employs  2,600 workers and 30 engineers,  produces 

ordinary and power transistors,   light-emit ting diodes,  single displays, calcu- 

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

I 



- 46 - 

Omron (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  charac- 

teristics of the relays are given in the  specification sheets. 

In future, they intend to produce  other types of relays and also cat h ode - 

ray tubes. 

Penahin Components 3dn. Bhd. 

This  is a joint venture company between the Japanese and the Malaysiana. 

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

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

are from 2.8A to  2.2MÄ.    The company also makes situ.ll  speakers  for tape  recorders 

and radios.    Most  of the raw materials are imported and 3&f> of the producta are 

exported.     It has 100 workers. 

Philips (M) Sdn. Bhd. 

This company trades  in all kinds of medical equipment,  from BCOs to linear 

accelerators.    They have  sold from 20 to 23 KO units and about   6 intensive 

care unit  monitors  in one year. 

The price of one battery-operated portable HG  is about |US  4|000,  of one 

dental X-ray machine,  from flB 3,000 to tUS 4,000,  of one Betatron 600,  about 

|U3 1.5 million, and of one linear accelerator, approximately fUS 1.5 million. 

This company also  sells industrial X-ray equipment,   electron microscopes and 

X-ray diffraction instruments. 

R9M Ilf°*ric industries 

This  is an assembly plant which assemblea TVs,  refrigerators and rice 

cookers.    The team is interested only in the TV plant. 

All the electronic oomponents are imported from the Sharp Company of Japan. 

The pioture tubes are supplied from Taiwan by Phillips. The only looal contents 

are wires,   speakers, grills and cabinets. 

This company was started by Kong Kong Investor, and now has gone public. 

It oaters for the local market in peninsular Malaysia and also in last Malaysia. 

Apart from black and white TV, it also assembles colour TVs for Brunei and other 

markets* 

J 
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3ohmidt Scientific Sdn.  Bhd. 

This trading company deals with all sorts of medical instruments.    In 1975, 

it sold about I5 BCG units with the brand name of Heilige.    Two electroencephalo- 

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 6OO workers operating in 3  shifts. 

It   started production   in December  1974. 

Its  products are   low-power and medium—power silicon transistors for  low 

frequencies (up to  ISO   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. 

The   raw materials   are all  imported. 

Standards and Industrial  Research Institute   of Malaysia (3IRIM) 

The Standards and   Industrial   Research  Institute  of Malaysia  (SIRIM) has a 

total   staff of 25O  with   approximately 50 professionals  (including   5 electronics 

engineers).    The functions of SIRIM are to  define  standards, provide expert 

advice  and ensure servicing and maintenance.    This  is a very young  organization 

in its   developing sta^e. 

The  electronic  laboratory does circuitry designs  for industries, and ensures 

the mainxenance and  repair of instruments.     It has been propoaed to  calibrate 

all  electronic instruments for industries. 

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

1976.     Some reports   from SIRIM were available  for information. 

Tamura Slectronics Sdn.  Bhd. 

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

employs about 230 workers in one  3hift. 

Its main products  are transformers for TV and radio and, to a very limited 

extent,   for medical electronic equipment.    The company produces to the customer's 

specifications and 96J6 of the products are exported. 
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The transformers are the common types for low frequencies (up to 50 oyol«»/ 

seo) and with a maximum output of 45 VA. 

The  company hats only one Japanese engineer now and is looking for more 

local engineers.    Imports oover 20^6 of its raw material requirements.    It will 

produoe any type of transformers required, but the minimum quantity which may 

be ordered is 7t000 pieces. 

! 



L 

49 - 

m o 

8 

G 
B 

1 ¡ 
§ 

i 

! 

a o 

1 
-3 
•H 

I 
•H 

H 

S 

ta 

II 

H » 9 « S- •;1 •* * a î 
A ¡j ft & • 

il 

H 
3 
S 

i*i 

1 
o 

il 
I 

O      I»      f»      r« _      «      t» 
•        •      J 

I S 2 S ! 3 8 

O     ru      »      <f 

S J  s I! s ; ï 

o    <*     «n     *     m     o     ** 
• • • • • • f 

1 j ¿ 8 S 8 g 

u î i i i ". 

-O      9k      ft      M      M      M      ^ •        • •       J        •        i        • 

i s S I 2 8 S 

o    •     ni    m     «<     O     n •      •!*••• 
§ S 2 8 5 S 5 

3 n «î n n n 
; t 8 i i t 

m m 
1! U U S 

i 

I 

»" 



50 - 

a, 

+» 
•H 

0) 

0) 

a 

IM 
O 

3 

g 

I 
! 

1 
i 

1 

ï 

J 

m m 

S     S 
IV 

X 
§ 
S' 

S s 

S    A 
f 

»M 

S 

ir\ 

S 
I 

I 

••is 
«   H 

lai 
o 
•-t +» 

O.r-1 

••'a-8 

1
 O  O   » 

SP 

o o 
•H J3 
h ü 

+> +» 
O  rt 

e 

si 

1 

r-l*« 

¿•o 

Si 

I 
ü 
a 

i 
a a 
£ 
o 

9c 

a 

• ü 

« u   • 
o +» 

»VI) 

,1 • « 

It It 

s 

3* 
si 

î 
S' 

î' 
A 

I 
«I 

S? 

¡¿IH1 

Müll 

I 

o\ 

1 
Ü 

a 
« 

•a 
«6 

« 
H 

«M 
O 

«8 
+^ 
en 

r-t 

a 
i 
ci 

•H 
ni 

if 
i 

3 « a, 

I 

I 

I 

r   "    1 



L 

- 51 

Tabla 3.   Oroes national product (IMP) at market prices,  1965-1973 
(Million IM) 

XtW 1N9 1M7 1909 1»71 im 

Privat« eonsunptloa «apandltun 

PMMlc oansuaptlon aapanditur« 

fatal conaunptlon —pandi tura 

Privata Oróse capital foraatlon 

fìttile atoas foraatlon 

Xncreaaa in stocks 

Total areas foraatlon 

âftrayata doMstic anpanaltura 

anports oc ooods and oarvicas 

Xaports of floods and aarvlcao 

Nat trad« on gooda and aarvleaa 

Oreas national product 

9,970 

1,403 

4,221 

1,704 

0,714 

1,020 

7,943 

2,4*1 

9,500 

9,390 

7,041 7,925 0,940 10,024 12,050 

701 

030 

000 

022 

•2 

939 

«20 

12 

1,314 

092 

110 

1,000 

1,992 

290 

1,411 1,002 1,371 2,304 3,402 

0,452 9,927 10,111 12,320 10,200 

4,307 

4,14« 

4,222 

4,0*7 

9,940 

4,000 

5,543 

5,590 

0,010 

7,030 

• 141 • 129 • 002 -   59 • 374 

0,503 9,052 10,973 12,273 10,034 

Mid year papulation (thousand) 

Por capita «P  (|M) 

t,4ai 

•20 

10,034 

901 

10,000 

1,039 

11,104 

1,0*7 

11,010 

1,400 

— — — 1,4M 1,M5 2,294 2,002 3,901 

Source!    Bank Negara Malaysia, vol. 7, Ko. 4 (Doooaber 1974). 

I 
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Table 4.    Balance of payments, 1969.  1971 and 1973 
(Million |K) 

1969 

4,m 
1,503 

•1,491 

-     It 

- 117 

- 11 

. M 

. IM 

• §7 

. M 

-   «I 

-   20t 

•     30 

•   Ml 

•   2ft 

•   M2 

-   4M 

*   SM 

1971 1973 

4,93« 

4,323 

• 633 

-    It 

7,304 

5,803 

•1,501 

-      2 

Zie» 

X.    0OOO3 

Experta (f.o.b.) 
laports (f.o.b.) 

Merchandise bal 

Non-nonatary gold 

- 225 

- 40 

- 106 

- 227 

• 44 

- 113 

- 669 

-  53 

- 340 

- 60 

- 120 

- 498 

• 14 

- 115 

-1,119 

XX. SERVICES (net) 

freight and inaurane« 

Other transportation 

Travel 
Xnveataant Incoa» 
Qu »armant transaction 

Sarvicaa balança 

390 

-    Ht 
•     21 

-    222 

.    205 

•      20 

195 

BALANCE ON QOOOS AND SERVICES 

XXX.  TRANSTERS (net) 

Privata 

Padaral Oovanneent 

BALANCE ON OOCDS, SERVICES AND TRANSTERS 

569 

346 

396 

591 

XV.      LONO-TER» CAPITAL MOVENENTS (net) 

Balança on long-tarn capital  

BASIC BALANCE 

-    221 

129 

-   296 

295 

V.      SHORT-TERM CAPITAL AND UNRECORDED 
TRANSACTIONS 

Short-tar» capital of Frdarel 
Government 

Errara 6 omissions, including other 
short-tara capital <nat>   

OVERALL BALANCE (aurplua •/deficit-) 

Source»    Bank «égara Malaysia, vol. 7 , No. 4 (December 1974). 
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Annex VII 

HÜÄLTU SERVICES IN MALAYSIA 

Table 6. Expenditure! for health services under the Second Malaysia Plan 

Servie«! 

Peninsular 
Sabah Sarawak Malay aia 

Million 
SM 

% Million 
•M 

% Million 
IM 

« Million 
SM      , 

* 

Preventive   enrices 

Curative ->ervice.i 

Other . rojects/i roc- 

38.50 

112.63 

19.85 

22.51 

65.83 

11.66 

4.54 

15.86 

4.60 

18.16 

63.44 

18.40 

4.04 

11.46 

2.07 

23.00 

65.22 

11.78 

47.06 

139.95 

26.62 

22.04 

65.50 

12.46 

Total 171.08 100.00 25.00 100.00 17.57 100.00 213.65    100.00 
•»•«•«•»•»•J  *•«••«•• 

Table 7*. for hospital services, .1955-1974. 

TEA* 
Total  beds, 
available*' 

Hada par 
1000 pop«, 
lation 

Total 
admissions 

Average no. 
of patienta 
treated par 

fcotaiaalone 
per 1000 
popMla- 

19SS 12 73« 2.10 242 903 19.07 40.1 
I960 13 570 UH 305 801 22.33 44.3 
im 15 0M 1.87 417 147 27.71 51.9 
MM 17 M3 1.93 467 757 27.41 53.0 
itn 17 470 1.84 4M 535 28.42 52.3 
1972 16 IM 1.85 545 821 30.01 54.1 
1974 18 541 1.61 •0« 790 32.73 59.2 

Skwrosi    H0ur health service» in the seventies", Ministry of Health, 
Kuala Luapur (20 May 1975) • 

a/   Ornerai and district hospitals (including special hospitals but 
excluding Institutions). 

I 
I 
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Table 8.    Statewide distribution of the rural health services in 
peninsular Malaysia as of 1 January 1974 

^•^ 

States Main 
Health 
Centras 

Health   iub- 
Crntres 

tfirlwivea» 
• Unlet 

Peril« 1 6 28 

Ketfah 4 23 15« 
Pulau Plnang 3 11 56 
Pera* 11 36 162 
Selanger 7 26 126 
Negeri Sembllan 2 16 80 
Malaka 3 11 64 
Johor 10 35 221 
Pahang 6 25 161 
rrmgganu 4 13 75 
Kelantan 5 22 105 

li .-AUJULAI! ,   .L  '.' . 56 224 

• EiKiBHiat^ttatl 

1,236 I 
Table 9.    Magnitude of hospital development and redevelopment 

programme in Malaysia 

G»>n>:ral 

HI  ,iïi' Xa 

- Completed 
- Under o  ¡i.;tru> 

tion 
- Proposed 

- Co«plet'!d 
• Under cons- 

truction 
- r ronosed 

^ Í A Ll 

"îrîii;-i:;uLui 
NA. ..IMA 

1 

1 

2 
3 

3 

1 

11 

2 
19 

12 

25 

4 

I.J?>        -X 

•1 -.trict >neral 
••'Spjf 1   lir.spltl 

65 

District 

ÜSMÍák 

—1 

OenSMl 
i,ocrlW 

1 

District 

2 

2 

2 

6 

12 

Total 

2 
24 

2 
19 

31 

19 

104 

(20 «afTfoTfi    "°Ur ìl*mUh MrvicM in th# ••vtntiee«,  lUnietry of Health, Kuala Lumpur 

\ 
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Tabi« 10. Statewide distribution and location of 
hospitals and institutions in penin- 
sular Malaysia as of 1 January 1975 

ST-»TE 
Nuruer of bads available 

OoiirT'l 
lio.: Itnl 

DI : Tict 
Ho:, ital 

Insti- 
tution 

Total 

t>erlis 377 - 377 

Kpdih 570 731 - 1,309 

Pulau Pinany 1,190 617 - 1,807 

PoraJc 9-12 2,412 4,418 7,762 

¡fclsngor 1,975 1,037 3,446 6,450 

N.  ¿err.bilan 1,072 693 - 1,765 

¡«lake 900 25 - 934 

Jchor 1,400 1,724 2,573 5,697 

Pahang 3r,6 926 - 1,292 

Traigganu 306 202 - 58« 

Kelantan 914 75 - 989 

Total 10,019 3,522 10,437 
i 

I 
3ouroa>    "Our health swvicee in the seventies", Ministry 

of Health, Kuala Luapur (20 May 1975) • 

I 
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Table 13.    Treatment given at  government hospitals in 
West Malaysia,  1968-1974 

Xtea 196« 1970 1972 197* 

Nwber of government 
hoai itala 60 59 57 59 

Special Medicai 
inatitutiona 6 5 5 5 

Im—atlanta 

AoaieeloM «»92,326 •»•9.532 551,888 606,790 

Deathe 16,161 16,509 16,921 17,990 

Total eaaea treated 509,1*1 506,599 572,897 62?,<*2 

Fixed diapaiiaariaa *,328,*0» i»,0*O,«»57 I*,5*6,225 * ,6*7,5*0 

Travailing diapeoaariea 9*0,223 712,2** 77«,*99 698,630 

Salactad diaeaaea of 
in-patienta (excluding 
apecial modica! 
inatitutiona) 

Pulmonary 
tuberculoaiei      Treated 10,668 9,919 9,329 8,655 

Ooatki 1,137 9*3 7a 76* 

Other 
tuberouloeie:     Treated 7*2 51» *15 302 

Death« *5 2« 17 30 

Cascar            >     Treated 7,395 a,76* 8,2ê2 10,558 
Deaths 1,162 1,191 1,218 1,257 

fanerai 
dieeaae*       i     Treated 22k 257 212 220 

Death« 12 1* * 19 

Tnfcoid 
fever             i     Treat«* 1,039 1,116 1,260 •87 

Death« «2 *J 16 15 



Table 13 (continued) 

60 

ItM 19M 1970 1972 1974 

Typtest Treate4 «9 103 36 155 

Deatha - 2 - 1 

Dyaeateryi Treated 1,7X2 1,528 1,284 852 

Daaths 73 26 27 20 

Diarrhoea and 
•nitriti« 

Treated 196 385 309 ?82 

(Infants)t Deaths * 118 51 46 

Diphtherial Treated 823 506 407 223 

Treata* 91 59 62 39 

Laproayt Treated 303 284 284 214 

Deaths 72 84 1 3 

Tat IUI Treated liéO 395 351 286 

Deatha 211 152 129 115 

Amt« 
pollaayelltlai Treated 296 60 1,017 20 

DNUW 6 2 34 - 

Malarial Treated 20,973 22,53« 16,475 9,303 
Deaths 160 135 117 55 
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L 

Tabic 13 (continued) 

I tea 1968 1970 1972 197*» 

Diabetes 
»ell it UBI Treated 

Deaths 

't,888 

160 
5,-^2 

170 

b.i.03 

189 

6,306 

211 

Isl—trition: Treated 

Deaths 

1,003 

1*»5 

1,077 

150 

1,8«»«» 

123 

2,935 

102 

AMsaiast Treated 

Deaths 

5,^56 

235 

7,133 

236 

9,752 

178 

8,618 

ISO 

Asthaai Treated 

Deaths 

6,861 

79 

7,3*0 

10«» 

8,652 

97 

9,560 

100 

Kental 
deficiency! Treated 

Deaths 

•?,596 

5 

?,3J»1 

5 

2,1«»6 

2 

1,577 

1 

Schisophrenic 
diBorderai Treated 

Deaths 6 

«•,8'0 

38 

3,902 

2 
M92 

Other mental 
psychoneurotic 
and personality 
disorders: Treated 

Deaths 

1,330 

2 
1,92*» 

1 

1,996 

1 

1,259 

Acute 
tonsillitis« Treated 

Deaths 

3,19«» 

2 

2,991 3,053 

2 

1»,297 

1 

I 

À 
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Table 13 (continued) 

ItM 1968 1970 1972 1971» 

Influraut Traatad 1,141 536 «•48 «•15 

Dtatha 3 1 - - 

Pnauaoniai Traatad 7,500 7,715 9,286 10,721 
Daath» 1,271 1,159 1,0> 1,252 

Ulcar of the 
stomach and 
duoUtnua: Traatad 5,020 6,20? 5,8*2 6,598 

Daatha 183 151 158 150 

Qaatritia and 
duodenitlai Traatad «•,705 "•,289 5,583 6,261 

Daath* 2k 22 12 lj 

Abortion Traatad 11,951 12,800 I*,796 15,52* 
Daatha Zk 22 12 13 

Motor vahicla 
accidental Traatad 7,161 8,213 9,313 12,208 

Daatha 319 313 281 W9 

Suicidai Traatad 196 230 229 "•01 

Daatha <* kk 36 38 

Aaaault: Traatad 2,012 1,U2 1,5* i,*n 
Daatha 2* 10 12 20 

ä£ü£Sä*   Monthly 3tatj3tioal Bulletin of Ifeat lUlayala. August 1975. 
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Table I5.    Medic»! electronic  equipment used in government hospitals 
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Anne? jX 

INTERNATIONAL TRABE IN MBB 

Table 17.    Importa  of medical equipment  into West Malaysia 

Jpuntry and 
Co- nodity 

Cod« 
1970 1971 1972 1973 

Value |M o.i.f. 

fiUCiaO-KSPICAi. ¿PPAJUTUS 
7261000 

212<*3 526I 271 

m**'ifviL'y*í*v! ^--^^m 
Australia 

Austria 2750 - 701 

Canada incl. Newfoundland 805 - - - 

China k& - - 3115 
::el£iuœ - - - 147030 

De:.nark excl.  Greenland 1¿897 10660 - 1185 
France irci, l.onaco - 660 600 2015 

Fe.i«.'_-:1 Republic of Gernt.ny 132736 I85195 159997 188^92 

Kur.fary I8503 - 

Hong l.cnc 305 - - - 

India - 225 - 3111 
Italy incl. San lic.rino 37 *»50 ' - - 

Japan 30505 63383 88980 63688 

Netherlands 51^8 786 10»» 55** 

Other Asia - 62457 - 

«jinl:a¡ ore 685 5152 2973 23801 

ov.tden 10396 W 36M 29157 
Switzerland - 31«K> 

¡.or», ay - - - 582 

United Kingdom - 56oH» 5^519 89150 22835 
United States .625í» 26800 67071 199^1 

TOTAL 337^8o 418736 431222 511468 

X-HAY «i i «RAIL'S 72620000 

10963 io**«»? 14328 I7589 HUf.tr lia 

Austria h7^k2 9M66 673 - 

China 3000 - - - 

Denmark excl. Greenland 35602 2793 IO63I - 

Selfiun - - I6578 902't 
Frcnce incl. .'.onaco 952 70V»2 . 5781. - 

Federal Republic of Germany 298226 1335296 
India 5II8O 13963 582159 230319 
Italy incl. ¿an Marine 395*» «»6557 - 228 
Hong Kong - - - 11^0 
Japan 17065 3M*5 327226 316913 
Netherlands 189172 797167 563«M M6553 

J 



Table 17 (continued) 

Description of 
Commodity 

Sa bah 

Singapore 

India 

Sweden 

Switzerland 

United KingdoB 

United States 

TOTAL 

iKST3tr:¿;Tá ,-X.K HPKAN 
aEagtf'lWfcHifr 

TOTAL 

INSTBTOSNTS & 
mxtiï. 

TOTAL 

OTHER IXDICAL. DE?.'TAL. 

TOT«! 

TOTAL 

-73 - 

Cod« 
1970 1971 1972 1973 

Value $M o.i.f. 

86171100 

86171200 

86171900 

3020 

33*5* 

9530 

I82038 

-5EÌZÌ. 

3003 

126507 

27069 

208073 

3292*»2 

9*1772 

89758* 

1109983 

I259265 

4546084 

30l**70 

15*7123 

2378077 

1687706 

9046112 

Sourcet    Annual statistics of external trade,  1970-1973. 

378 

14818 

2672 

353*2 

1^963* 

2053906 

15*7125 

2318077 

1687706 

8038036 

13*51 

*3353 
5078 

*1651 

19090.T 

am 
1348025 

16*0*15 

l**78tt 

1380571 

6528365 

I 





I 

1 2             ! 3 * 5 6 7 8 •              10 

*irMmirlriil I 

1966 1,61)6 783 563 9* 1* 33 6 *v 
1967 1,580     ¡ 6*9 5*9 166 10 *? 16 16 
1968 1.898     ! 765 »76 59 15 *1 16 19 
1969 2.35?     I 806 1,129 102 *1 62 27 té 
1970 3,087 1,006 1,527 152 60 55 12 • 83 

slf?»! i 
1966 1,139 262 36* . 19 * 11 3* 5 
1967 1,156     i 209 3«* 27 2 *0 3* 31 
1968 1,802 694 *9* - 32 16 71 19 13 
196=1 1,872 *29 533 37 10 ** *} It 
1970 2,375 *13 731 1*8 9 9* *5 » 

Br.í.-.i i: 

1966 68*     , *13 13* 1* * 5 9 23 
1967 961      I 387 200 33 1 15* *0 22 1 
196« 1 ,'.67     | 35* 263 119 17 21* 88 5* ; 
1969 1.513 ?'« 266 75 0 1*0 119 55 20 
1970 2,w   ; 1,120 5,3 7b 31 67 235 6t 22 

1966 1,057     ! 291 370 119 8 1*5 *6 17 21 
1967 1,15* *2* 26* 97 *8 209 10 5 34 
1968 1.291       ! *?9 307 233 31 122 68 18 19 
1969 2.03*   I 611 636 2*0 65 211 S3 31 37 
1970 2,132 *86 720 225 108 270 8* 33 97 

cMÇ|»«lio»( |kU:               i 

1966 372 7 9* 136 . 17 . . 76 
1967 52* 2* 112 131 3* 2 1*2 
1968 793 5 190 282 *2 0 1 22* 
1969 1,235     : ¿3 560 196 7 16* 11 122 
1970 1,982    ; 33 1,068 V't 11 2*3 2 2 J*9 

H«»ic«: 

1966 510 29* 1J0 2 5 10 t.5 5 1 5 
1967 919 619 IIS 38 20 t? 16 11 1ü 
196 o 867 576 107 72 yt 27 16 20 
196) 

¡m 568 2V, 37 5 *o *1 37 10 
1970 1,878 903 *12 1 V 20 2*.' 23 117 8 

ünmrk: 

1966 90* 162 if* 50'. 10 1 1 15 1 
196' 959 167 317 360 2} 1 32 3 
196.- 1.765 9*1 VI? VI 27 3 8 17 6 
1969 1,*» 31» *17 *93 32 58 17 32 
1970 1,675 1*8 •>.<< ysb 16Ü ~ 2* *9 31 

iSJSfit 

1966 871 687 125 50 5 2 
1967 8*5 721 55 *9 1 1 1* 
1968 1,21* 1,097 57 2* 0 3 - 5 11 
1969 1,501 1,285 127 27 3* 9 6 10 
1970 1,579 1,236 107 13c 51 * * 1 

íasUi»: 

1966 835 *1 t)28 107 1 1 * *o 3 
1967 97* *8 650 221 1 5 25 0 
1968 1,*53 9* 931 336 9 11 0 *5 ? 
1969 1,229 87 838 171 15 25 1 5* 5 
1970 1,*7fe 153 991 19* 1* 

6 * 70 13    ! 
1 

Stai-. 
19*6 *«3 23» 93 23 08 2 * 22 17 
19*7 609 327 97 31 06 7 12 20 37 
19(8 762 *Ct 1*5 28 90 1* 1* 17 23 

19*9 1,0*3 589 195 * 107 11 26 11 89      i 
1970 1,**7 866 2*2 5* 128 1 ZÌ 5* *      í 

luniUt1 

1966 69* 386 95 1*2 1 7 8 2 5 
19*7 693 520 35 50 J 2 1* 1 39 
19*8 83* 385 69 67 1 7 19 1 *» 
19*9 1.231 792 18* 101 1 37 1» il 
1970 1,*27 975 8* «2 to 21 17,      | * I       " 



Tab  M   1 '<  (.• „>„,.!) 
1 2 3 4 5          I 6          I 7          ! 8 9 w 

19t« 197 20 130 

l 

23 

I 
3 3 1 2 12       I 

19*7 362 26 25* 10 4 11 5 j 2)       | 
19*8 400 48 217 28 11 j *2 
1*9 833 31 508 57 4 J7 4 159 
1970 1,257 41 676 76 19 i<i - 9 233 

1966 
19*7 

788 
¿0» 3 82 

62 
87 
»7 

101 
41 

5 
0 

16 
37 

7 
10 

f                I 

1 
4 

1968 61» 299 69 61 53 1 54 so 7 
19*9 1,001» 590 ISO 76 84 1 73 » 2 
1970 1,220 645 125 37 163 2 1» 78 11 

SUlt' h           I 
1966 184 105 38 25 14 1 1 0 
1*7 253 178 13 28 4 1 1 ) 
19(8 240 172 32 15 1 17 3 
19*9 706 208 45 1 0 426 25 0 0  ! 
1»» 1,17*1 429 9» - 9 624 16 0 0 

riiiMi-  ! 
19*6 803 ijn 258 330 6 1 2 1« 1     ' 
19*7 728 141 177 300 8 1 3 3> *    ! 
19t» 780 180 195 273 9 3 19 1J 1    ! 
19*9 922 254 243 23» 41 19 6 49 11    i 
1970 9* 207 283 284 44 19 20 22 »    I 

196* J»1% 258 46 56 5 13 16 0 9    ' 
19*7 379 255 3» 28 4 14 0 5 
19*8 426 302 50 41 2 6 12 1 7    i 
19*9 666 467 60 50 1 3 *      ¡ 1 12 
1970 SM 37* 76 34 2 0 53 0 6 

¿Oft' 1 
1?i* 157 2% 

* 2Í 45 8 4 1 1     I 
19*7 230 54 45 19 6 1« 11     1 
1968 312 16? 86 2 13 33 1 7 4    ! 
19*9 »3* 163 15? 6 51 10 30        ! 12 

i      i 1970 jo4 277 1?» 3 16 33 * ! 0 

-i 
19t* 
19*7 
19M 
19*9 
1970 

330 
312 
Iti 
*9 
476 

124 
141 
2}8 
137 
2*1 

64 
70 
33 
*5 
81 

31 
14 

1 
17 
23 

38 
46 
19 
30 
3* 

12 
21 
33 

O 
1J 

71 
10 

Sour'-el    Rp[ìor-1 lh>   Him:it.ry  "f Tra<i> USA, 

fi   Au-tria,  BfìU'iiiP't  fumala,   D-n'iatK,   FVÌ'.'a! 
KiW' rian'l, Ilnitr.l Kin,"l""  ani Unir  1  Sta*.".-, 

.  K. n;i[y, .Tapan, NVth^rlandîi, Horvay, 
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Export-i-ip-irt  market   for KM  in  some countries 

Cenemi   lims,  nrolicino ¡k-t. in «rich of 
countries 

the main Type of Met: 

export Import 

1 ? ï 4 

1«    austria Elln-ilnlan (illlal r'RO one) - 

reemtgenolo.iic.'t  •• [uipm-nt   (>>-r<iy) 

"Reichort Optisahe WIT ' 

x-ray apparatus and rio- 
medical  research rti.t 

tía* tm 

"•¡imsrif" 
k-hcinocarciiogr.!phs,  ehoencephalograpns, 
diagnostic X-ray aipractus. 

"¿»ill1* 

.spectrophotometers electrornyaarsshy 

"Hela" 

Central and bedside monitoring systems. 

(Filial U-ia company "..m rloin 
Optici Gft hicroscopes  ''tc. 

biaBediC'il ..^ .iri'1 x-ray appar-itus and 
Other Mpt, 

(electro encf.h.iloar iphr, ) 

analysers of blood, »lectromyo.jrapha, 
•lectr< cardiographs 

Frasi Uenmarji 

Analyser.' of blood, electromyoqraphs, 
electrocardiographs, 

rran U..A 

Implántenle  pacenukers,   oenLiul  and  ueusidt 
monito! inn -ystons,  laliorntory equisjsents. 

2«  Australia ?5 domestic ,u«l foie Inn owned liras, which 
produced pati, i.t :ionilorirg  systeirs  pirt 1- 
cularly for ilio c. rulac tunetlon,  x-ray 
equipment esivcially of  the standard type 
foe  small  Hor.i.it.iln  an     local  raulologlst   . 
Its» main firn  i';   ".istronic-  nustr-ilasia 
Pty. l#tdt" - pro uces olectrocardioqrHphs, 
phonoc-rdlonr ,[ ¡:,,  blood pressure recordir.n 
units and ;»,'if>!it monitorinj systems,    uf 
the  remainin    duriostic  supplier! a lew 
specialise i,. r.inqle product categories, 
for example,   Heart monitors,   patient 
m<4litorlro,      -iiipment. 

Principal  rub  is exported 
by austr.ilia ,.rijiiaiy 
market;-, tur Australian 
export products are .it» 
Je., land,  tapue Uew Guinea, 
and UJ« (monitor systems 
x-ray e'luipnent  for small 
hospitals etc.) 

fren, U^rt 

x-ray «nd other eiuipm-,'   utilizing Cadio- 
active -ulstinco! , .,,.aitici  instruments 
tT biomedlr  1  appiicallonr.,  eluctronic 
conputers ioi   .lenirai     ao; Incitions, 
'ief lbriU..;'its,  electro-.-.n dionr. phs, 
infrar.r lioc cathéter',  c,irdi,.voi:,ion 
r.yst.'ms,   con   Htlnqof    lelibril,.tor, 
recorder,  oscilloscope .in,, .impili ier( 
electro-enc-i haloax pti=,   .3s cl.ru'vtoqr.iphr, 
photometers  automated blood  coll  counters 

rran otlier counlritsi 

bngland and Japan 

3.  ilei gius unly 4 domestic tir iM"r'.  .«.mblon" manu- 
factures eloctromyoor. phs,   stlir.uldor:;  ar.d 
diatermy units;".;.V.  (¡er ird Hamjer  -.A."  . 
products for 1. y r chromatography and 
•l«ctronl,oru  i    f. lurelgn-oHnaa companies - 
radiology e mt|-i.it-iit broad  line of nuclear 
"•"teine instrument,    rhe absence < t  a wmll 
developed al clonics industry, which 
Mould normally supply basic component» hai 
limited tuo    io;» of biomedical equipment 
manufacturing in .«lqium. 

Medical, dental jurqlcsl 
and veterinary instruments, 
.»dirai x-ray and other 
equipment utilizino sadlo- 
aetive substances. 
ivialytic.il instruments for 
medic«! applications. 

¿sari "„A 

Oidiar   output  an.ilysers,   computers,   defibril- 
lators,  implantable p.'.M.il'rr:;, central 
station monitoring   ,yst m and oed-id« moni- 
toring systems,  electrocardiographs,   phono- 
carlio-jr phs,   computers  programs lor 
electrocardiort.iph analysis,   nuclear 
equipment,  etc. 

fres» yiea 

"Clemens" - X-ray apparatus,  electrocardio- 
graphs,  phon<M:ardlograptis,   electromyography 
systems,    "ieiss" - ophthal«oloqical 

i 



Tabi« 19 (continu«.!) 

2S firmi manufacture ritt.   24 of than* arc 
Usntsh • sMwd.   Host of the production 
consist of cardiology, neurology «id 
lafcorstory equipment. 

blood cjss systems, pH - 

Till  ft» W'P'" 

Vt" • patlvnt monitoring devices,  lung 
function te:;t eipipment, resuscitato». 

"MS. ti^->rn<|.. . n.urolo.jir-1 .^ipsi-nt, 
radlo-eatar lux* ,m.] etc. 

"Valla*" (filial Swedish ,lrm L.K.ü. - 
kroducterl" L.I.üOí:. >U>I ic.il «nalyser'i. 

"0111-tvota" deliorill   tnrr. 
system», bloo.l   ailyatr:. 

f monlt ring 

apparatus of "thllllps". 

computers   01    i«di<~ .1  purjoaet;. 

'•-iwnttris   ui", "(4nbtf HulUr" 
"AK Te le funken," and Pinker roentgen    - 
radiologica e uipmvnt« 
"Hob»rt Bosli t-tectronik t*nbH" 

"brbB ¿lttctranedizln KO    and "r'rltst 
»Uttingw .il>t r v.ik tent»." * an»¿th«r,i,3 

apparatus,    i im rmy inlcrowaw   .nd ih..rt- 
wav* «quiprH ^, 

•Ù^uipMmt of cardlol o» y 
respiratory, rwuroiotjir<il 
•rulpmnt. anasthcBÌA 
équipaient, rwcldar 
inttniMmtation, radio- 
meter  lines*. 

r'rjj^ the Weth^rf*n^3 

"Hilllips" - electi-nencupiMlo r.ipdK,   (ja«ì 
absorber:., ratlolo-jicl »¡uinnent. 

«<* iiui^otuj>i'-   iriilyz-T' . 
Ü»íit»rill..tiH ïf   rjr.   ut-r. 
is'd photometric ri ini   al 
rh-^i-- '1  onuly    ri-, 
blood "iiiolywr  . 

.<rtdioiCK]ic-il e<uipm*»nt( 

nucl#nr medicine 
equipment,  different 
cardiologieal efuipm*-nt, 
tamo' rnphr. ..n i other 

<<U» ot   Lnporl   irum     l-*m nr,"  (K<.i)  .wid 

*-ray -apparatu« .«.J tfl.iio-tc  ive -».-u.pffnwit. 

" tlM"   -  (KHG)   - 

•neetroohotomit«^ 

Prorr, U3A   'in I   t,m   tln.U'l Km,M<". - rtnily1 i <-:t : 
1 n;i1 rimeut.;,   i\ ../•]«-   phot-iw t e t :i (   ,-»1 ¡i.ìr 

•ibiiorpt um  ::p>   -t i -iph"t .vr^ti»r.i(   ,'ì.ì  r-ti rnm,,- 
tif»rtph'*r-r-i 

**r/'••<! •• <tt*-r    ,   impl.in- 
i'i'U  f r  .  r«rurdjr«r -, 

>J<irdi*.c output 
t  hip   ;    rp" »k -r 
o«rillrti.rnr>pr.     nd   .i'vU<|"r: ,   roMputer 
syst»» ns  f >r   :CJ ex PUTì t t-- r"  tor «--O 

90T. .il l   uà. ir|rQ|f      • trr>n otn'T countri* •• 
r'rqw fflQ M.4wvn--"  -   mi   .Mir-r   firn;;" - 
cdr-ji.ïloji-..l   ut. i    ,. nii.w,!. opht^l- 
inoficop.v ,   lipl-ii,*,   1-    „-••,.  ,.1-f.,   --I ..-tro- 
sittqiC'il   ii.' t r im-i,t. • 

fltJt"   •*•*••-•'• 

-lfC*I. -iir-i .,   Io T .   ¡ : ,    L  fi     .- 

^î'paritu:. riith nurl*. L .>l.>Mr>ntn# 

• ran   the tlnite-i  Ki^iom 

«iin»? ,te .i^i •> n»iim*wit,   [un.t fi.-tíír   t 
chromât» )r>piv»r F . 

C-irdlar output    >n,.| yzer.-* l¡ ,,lai.t .ti.» p tee- 
Ttdker-. centr 1  station int«-n  lvn e.«re 
systems,   detihrll ì «t ors,  r-coriiors, 
oscilloscopas. amplliiurs, tasdisl^ murú- 
totlnq  î»yst-'H',   computer   syt':- •:    ¡t,g  ,•/: > 
jntiysl-.    àa:,itivM   >f- S'il»; ì-rt -thiiiij 
appartitu.'..   lassar  sur aie il   instruir Ls, 
computer:.   íf i   plrfiniivi  r    tt   t',.-i     y 
treatment. 

/rat Um-urV  and   the Hetherlania 

Cf*rdÌoli>iÌ--. 1   #>ruipment,   fierti.-r.jjgr.i, hs, 

r'rtMi  the United Kin^loni 

'«MlyMrs, l.ibnritory itintrurmul.-,   irid «te. 



T.iH."   Il  (nontinm-i) 

1 , 4 

•>.  Ilnitel "VU.TI,"   "r liüu  0>yyen"    anesthesia -nit tn-it i*.*   uh,.ilys«*t s   for VX9fìi .Tfi 
Kin.'l.r. t.pUpteifit   irv. 

br««tliUij .i|v 
Instrument*;", 

,>.sit-ive  ¡«eKsute 
tutus,   "I«*»!--»,   ¡Jevi» 
"Jroys Lebl,  è un - Unikwi" 

•h ---1c ]   m'f.irrh, 
nwstliesic equipment   -vid 
tr»? *' Mr;  <-r ;>  r -itus, 

.widi< logic.1  R'Ui;PM»nt electrocardiographs, 
electronic nirro .copes. 

(filial  "liU 
"Lvana elee' i 

{;)"   .look   TïVI   *'urk'»r"| 
< î  muri" » lrtUjidtory •ievir-'s,  car-msnyo-jtr-ji-i-is, fr.m the Netherlands 

•quipMnt« ••L-> -tt—Mirulators, 
1   lHJT.it  >ry          iirm   nt «• • 

niuloloiir:  ]   •? ¡ulpment ,nonitorin<} sy^tajja, 
l-iwitìtory e'uipment. 

ureuthing .ipparatur,,  cttrdionraphs. 

r.onir< rtnn  systems  nnd etc« 

M.   •witz. rl.'t.d 

"nail  ..tr -11 " 

:•. Ihit   rtur*  ! ..-•     "   11t 
ii roíico¡«c>í     "i>t t UT 

-    n   lyt i' .-1   bal*nc-F>, 
- i>|. 'tiiulnuluoioil   «* -iilrcwrit, 

..-r..     PU»   • ,   i*'  pii.iUiry 
**    MÍ:* "lit,    o^llttlli^molri- 
• icil   .-il i  ili <ti*riny  ->f;ul|>- 
i"- nt,   : htn  1 tyer 

L-J. 
HPKiiolo'ir. il  equipment,   n.itient monitoring 
systems,   cardiological  equipment. 

"..editr^an'*  - 
"Cur1*!  mi 1   ' 

1 't*.-n»Y  •'•uipmorit 
i i ' •("••jn.i   i  i|-h:>» ''rtW iTllMi 

ttitn  l,yi •   'i o'ir I-'I.S   in ! «•'••rt.t f - Kadiolony »quirwwnt  volume - controlled 
breathin.- ap[>aratus« 

"•••<1 Um:.,   i i •_,.;.-;-r,.-r   with   'Villif." 
(JUtchJ   - ••'. 
•Mr.   f.   <•'••:,;-• 

• i   r.ir'.l.Hjr 'í ,:C» 
<"•        •    'Jut"    •   pl*»!-hy:'.mO'ir    | 'Ti^ 

y   tut*''.,   medio   I   'et   tror.      in.j i(esric<ìtorv e luipsw-nt.. 

sìa WA. 
rtddiology neurology  and p-«ticnt 
"lonttorinn '-quirment. 

nnesthesi-> equipment,   laboratory 
Instrumenta» 

Implantable pescemak-rs,  he-lnide monitoring 
systems ; .<r electrecardiaqram record keeping, 
qanrna  scintillation cameras, ultra-violet 
spectrcssetHts,  automated blood call  counters. 
automated clinical  chemistry  systems. 

%  Veiieziwl-i Uo*»     nnt    ir: i i ,:,•    u.y  Í-..I. All iiÜJ   ir,  liei oí t#d   tren other countries. 

Kr DPI U-»A 

tJurdiac  output  'ui-ilysars,  computers,   defib- 
rllldtorr.    nei  cardioversion  i.y stems,   Implant- 
able pacemakers,  rentrai and bedside moni- 
toring systems, - lecfcrucardloqraphs,   tri erne tr 
system-,  tor transmitting electr -cardiograms, 

• computer   syst en1 s  fot  ¿CL» WHì etc. 

.ras rUQ 

•<»r«iy equip ent  and accessorie r> 

''ran JaMn 
RI-   'trt'S-ii    ".('••t.-i'iririi'   -irsi   i-o'it ' fi] . ,iu: 
.t¡'i-nrrit u.-   !'nr  "¡o.ii'a";   ;t[ [• 1 i •;*' i 'n.i.     C'hef 
i-nur.t nei   ìri'.-ij,).?   t.r.e   '.'rnt'/J  Kin^ìJn-,   Fra-i''. 

J  ami r..j-  1- '¡. 

3oij£££i    ^x¡jort Wtarko\ D^it. Unit*>l 3+.at"d Doparli 

ì 
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Table PI.    Imports of medical equipment  into Brunei 

P—riptl— «T M» 1919 1970 

QMBUty '•*••           <*MUt7 
fai« 

Brunei dallan 

IlMtoiMl Haéieal 
ApfuraiM not  X<4Uqr 72*100 *,»» 3,199 
Wtajr lael»ái«j 
iMiamvhr «MI iMti»- 

724*» 7,917 1»,** 
OtlMT M41M3. iMtrWNMte 
«Ml ftpfllMUMM not «iMt. anno •• 77,77* — •»,** 
Ntifcm than«; •ifltMnw 
—•••«• «Mi OtMt hrMrtfcuMJ 
a»wur*«M «ii?» • *i7*9 - *,7* 

T.U1 l*,9* Ä,*5 

Jouroet    Statistics of external trade. 

L 
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Table   ??.    Import of mciinal   clrotronio  equipment  into  Bur,ma 

Country or territory and commodity 
Co inodity 

Code 
1970 1971 

illectro-Medical Apparatus 72610OO 

Uvirt 5,622 .'2,339 
HUJTHIH - 1,085 
ticn.^itx. » 15,085 
OERMANY,  FEDERAL  REPUBLIC OF 3,6^3 19,/*71» 
riBïHri.^wIJâ - 1,866 
UNir..L) ..iHijon 113.27S ."•,083 
UJoR 3,652 - 
J.U-AN 311 09,22b 

IOr.iL Kyats 

POÍ..L    IM 

.i-tiay  Hji a. .tus 7262001 

35,752 l,2b9 

161,255 155,029 

80,628 77,>15 

UJ..K 1S591 - 
1!.,« - i. , ic 
,.\}J,: .In 19,9^5 - 
J.J,.^i;K - >•? 

GERMANY,   FEDERAL  REPUBLIC OP U'J^oS 92,<*35 
i< jifi.    ,±,.  i<*jJ 28,893 7-,5  7 
IM...J i.I..  XK .      31,38.' IV.. 3 
i:...L. - - 
j,u ^ - 22,025 

¿'02 .L tM 

itadio^Ti-phy  -  Heliotherapy 7262002 

- 2,842 

olO,?l') »•17,159 

105,110 Po J., 580 

..f] ¿iiatua 

U.>„ - - 
.i.,ir^^..i:ii . - 
u.iij .j Kiii.xi-; 1,6*0 155 
FirOL-J.'D - "•,519 
JyJ'AIJ 1,311 1.^1 
AU.jrH--.LI« 

iX)ï.J< kyats 

'KU.X   tM 

òur^ical i* i.tjdicol Su.   lieg 8617101 

- 318 

2,95^ 6,^.'3 

1.V77 3,212 

Uà« 15,^63 12,111 
Drilli AHK 237,660 1^,7;:'3 
GERMANY,  FEDERAL  REPUBLIC   OP - 98,'•ó? 
UMTii) KINo.XJK 60,85^ 1^,733 
IHUIA 8,8^2 123,7<+2 
J^kli 15,^19 - 
VHILB-i IICó 

TOT.»L kyats 

IOT.O. tM 

- 100 

338,238 559,936 

169,119 ¡279,9>8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
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Table 22 (continued) 

Country or torritory and commodity Commodity 
Code 1970 1971 

Dental Supplies 8617102 
GERMANY, FEDERAL REPUBLIC  of 11,213 
UWXi'uJ KINGDOM 213,518 16*,*79 
JAPJJJ 

TO'^J,   kyatn 

TOTAL   tM 

Dental Apparut un Appliances 

- - 

22*,731 16*,*79 

'11* ,366 82,2*0 

and Accessories 861710* 
AUdl'HlA 

CÎERMANY,  FEDERAL REPUBLIC  of 
UNITED KliiGJCM 17,6*9 56,72* 
JAIV.I: 

T0T«L   kyats 

ror,.L tM 

Medical S< üur^ical Apparatus 

- 20,158 

17.649 76.882 

8,825 38,**1 

Appliances St Accessories 8617199 
Uoa 69,1*8 50,220 
MÌMICO 
Dütft¡«..;K 129,*58 15*.678 
GERMANY,  FEDERAL REPUBLIC  of 7*,*10 207,282 
ò.iìJUùl) - 5,315 
UNITED KIlviDOM 2*1,695 363,906 
ITüLY 
Iliul« 3,199 *,319 
CHINA 151 
jAiAN 225,35« 355,936 
aUJTRALlA 

TOTiO.  kyate 

TOIVL  |M 

Scientific Surgical & Optical 

28,116 5,957 

771,535 1,1*6,713 

385,768 573,357 

Apparatus Accessories 8617201 
CANHDH . *,9*2 
UoA 3*6,*03 173,565 
<iU3TiiIA 1,855 298 
DiäJhAKK 62,223 2,152 
FRANCE 106,098 *3,1*2 
GERMANY,  FEDERAL REPUBLIC  of **0,303 203,188 
NLTHE.d-iNDS . 8,307 
S..EDEN 5,938 <»1.129 
o..ir^£.LAND 767 
UNITO) KINGDOM 252,182 221,178 
ITALY _ 908 
CHINA 
CaSCHOòLOVAKlA 1,*6I 9*8 
08HMANY, DEMOCRATIC REPUBLIC 91,8*3 
i'lNUND 26,790 
UoiiH 717 298 
HONG KCNQ 17C 
INDU 3,377 11,100 
J*F*H 315,06* 188,095 
AUSTRALIA 

TOTAL kyats 

TOTAL   W 

72.786 21.276 
1,701,017 9*7,576 

850,509 *73,788 

I • 
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Table  22 (continued) 

Country  or territory 
and  commodity 

Commodity 
Code 

1^0 1971 

Radiological Apparatus 
Hp,,liances and Accessories 
Hedic-íl                                                86l?20¿ 

GERMANY,  FID. REP.   of 
UNIT-D KINüJOH 

P0T..L   kyatg 

flOT..L SM 

Inet rumenta other than Medical 
for physical or chcmic.J. 
analysis                                                   86198OO 

Uo« 
J..lT-.:.:LíuJÜ 

UJil.' .J ..LJjJGM 
J,J Ail 

PO ¿J,   ky»ta 

rU'I1«!.  SM      j 

POi'.O.  (all itema)IM 

• 

1.217 

- 1,217 

- 609 

• 8, i#09 

252 
20, Zhk 

144,722 
1,00 

- 174,272 

- 87,36<* 

1,713,799 1,825,07* 

Source!    Bulletin of Export Trade. Government  of  tho Socialist 
Republic   of the Union of Burma. 
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Table   24«    Import3 of medical equipment  into  India,   1^70 

Commodity 
Catto 
•a. (taaatlto; Valva 

Defibrillator and Haart Paca» 

Electrocardiograph  and 
Electroencephalograph 

MfpataafAa Maaai— 

Vltravialat aai latrar* laap 
«ltafiuaa 

Otaar Kla«. Apparata« far 
Matlaal rarfaaw 

Farta 

X-iai Qaaaratar.ata* 

X-tfa? T«ka aai Valva 

X-*aj Apparata«  Parts 

72(1001 

72(1002 

72(1003 

72(1001» 

72*100» 

72(1011 

72(2001 

72(2002 

72(200» 

(No.) 

(No.) 
• 

(No.) 
2 

(& 

(No.) 

5111 

(So.) 
2( 

(No.) 
*17 

iou5j 

2,f2a 

1.73Í 

f,«0J 

7,fJ0 

•».513 

20t»O7( 

287,9ft 

2,*ff,(*J7 

fatal 4,676,554 

ourcei    Monthly statistics of the foreign trade of India. 
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Table 25.    Imports of medical equipn«nt, into Indonesia,  1972 

Commodity Cods 
No. Value 

(fJB o.i.f.) 

tttrtPBiiR'lioal and radiological 
MI«"<M mi »ffliaMM 

10030 12,** tus  7>a,4l7 

Jourcel    ForeiiTi  trade  statistics, Biro Pusat St»tiHti)c. 

I 
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Tablp  26.     Importa  of medical   equipment   into  the Republic  of Korea,   1971 

Commodity Code 
No. Quantity 

(No.) 
Value 

Electric medical, dental, 
•urgical and veterinary instrument« 
and appi i ancas. 7261900 3221 2,418,060 

Part» of Electro-medical apparatus 726990 914 37,562 

Apparatus baaed on the use of X-Ray 
for dental us« 7262110 246 129,310 

Apparatus based on the use of X-Ray 
for medical use 72*2120 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-Ray t 
other use 7262180 4 126,597 

X-Ray tubes 7262191 15S 59,312 

X-Ray generators 7262192 S 47,19« 

X-Ray  screens 726219Î 111 6,156 

X-Ray high tension generators 7262194 2 80,896 

Apparatus basad on the use of X-Ray i 
Parts 7262199 4S4 105,902 

Apparatus based on the use of the 
radiotions from radioactive sub- 
stances i Por medical use 7262211 9 46,210 

Apparatus based on the use of the 
radiotions from radioactive sub- 
stances! Other use 7262219 367 M.m 
Apparatus based on the use of radio- 
tions from radio-active 
•sketasMesi   Parts 7262290 21 13,478 

X-Ray Parts and accessories 72629*9 •7 10,565 

Total «,206,9*0 

Source i    3tatiatical Yearbook of Foreign Trade 
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Table  ?').     Import:;  of "olirai    '.luipmcrit   Into Thailand,   1971-1973 

Description 
of 

Commodity 

Coëe 
1 9 7 1 19 7 2 

1 

19 7 3 

ttumimt 
Value 
o.f.f. 
(Baht) 

Nuater 
Value 
c.i .f. 
(Baht) 

Valu*     lìia*. 
C • i • f •        F w. ' 
(Baht)     | 

Electro medicul 
apparatus 091,701 775,566 21 332,943 13,818 1 

Dental instru- 
ments appliances '•01,703 b,916,265 170,748 4,573,366 .8,930,220 

óur^ical ins- 
truments and 
appliances <K>1,704 -•,'.83,385 2,622,195 5,282,4ü2 

Medical ins- 
truments and 
appliances 

901,705 
9C-1.710 

32,491,;A9 18,376,828 
13,812,963 

37,080,608 
22,398,784 

Veterinary ins- 
truments and 
appliances <"'Q1,707 156,rO't 197,184 592,106 

X-ray apparat UR 902,011 85 0,888,597 ,70 9,<*:>o,676 6,919,12? 89 

Kadio ther ipy 
apparatus 902, ol,1 1 7,2^-0 1 357,498 147,359 2 

X-ray tubes 9u2,0l4 4? 587,'»81 ^5 238,810 271,655 17 

X-ray screens 902,015 •'.'0 184,952 232 76,391 «9,175 207 

X-ray exam or 
treatment tables 402,016 7 62,681 56,ol6 

Other parta u 
accessories of 
X-ray « radio 
thûrepy 
a; t i.ratus 
medical use. '02,ui9 1,?87 486,938 2,222 653,706 1,079,278 

Other X-ray 
apparatus 002,021 71 3,423,662 381 2,488,134 124,137 
Kadioloj.ical 
apparatus •x;2,0'..' 1 83,?6l 

Other X-ray 
generators 002,023 ,'1 5,175 4 680,357 192,540 

Other X-ray 
tubes 9,"2 ,024 5 42,56? 1 51,773 119,592 

Other parts & 
accessories  of 
other X-ray u 
radiological 
apparatus 002,029 1,6>8 565,620 692,814 247,148 

Total Bant 55,3öl,478 50,494,638 83,569,560 

Total |M 6,978,331 6,341,954 lü.496,051 

Sourer>     Forpi.Ti   trailo  .;tat i:;t it-c   of Thailand,  Decemb* r  J'/M. 
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