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Abstract

The application of physics, mathematics, chemistry and various kinds of engineering principles to

problems of medicine and biology has increased tremendously for the last twenty years.

the close interaction between medicine and engineering has resulted in the birth of a

Especially
new field,

biomedical engineering. The role of chemical engineer in this new irterdisciplinary area is reviewed

here with a brief introduction to other relevant areas like

1. FFid & &%

T 209 d 7 WEE, BE, LB, ¥ 4%
TEto] EEEo| L A4 %a”é"f’ el A )
A Rl B2 HEE Ae Ae &
de A Abdelty, £33 TELS BRI ER
A& 2 R
medical Engineering o} &} #7

A7) 7)ol ol 2 LY B E bl TEE Y
BREHEE SdAes T8 2 ARBEY A%
< Fimstedl A fEakr bt ABE 23

& el BEERES PR Be s Bl
*’] A AE QS RHEHRER Sl A TR R,

SR S AEBERAG: AEA S1ol BMRE Rl A A

by

= 1A

f41°

w

biomechanics ard biomecdical electronics.

F WS gEfd v %ol XN 3t
ek olgAl sl Azl BRES P
Biochemistry, Biomathematics, Biophysics, Bio-
medical Engineering 50} ¢lor= BME (Biome-
3l ¥.©] Biomedical
Electronics, Biomechanics, Biomaterials, Bionics,
Bioacoustics -0 Q&=u) AAdE EHFIL Table

dical Engineering) & %t #1%

el shslek
e 53 FR A aﬁ 9 BHREDS
B K EHRES AN AR A K

59| BME programg 73 21"‘?1 o mia
BEE bR KEE S0ERMERC EEs Qi
AL sl A4 ok @Al = 24
B et (Ph, D)ol A$-7 delor} Table

FiH Programz}A] A

20] 4 Riznlel 7ol
HWAHAK KONGHAK Vol. 14, No. 6, December 1976



350

Table 1. Current scope of biomedical engineering®.

Basic bioengineering

Biomechanics Transport mechanisms Simulation
Properties of Mass— Mathematical
tissues transfer modeling
Stress-strain relations Hydrodynamics Systems
Viscoelastic properties Diffusion Sequences
Tensile strength Active transport Interaction
Compliance Secretion
Contraction-relaxation Excretion Biological
Damping Digestion models
Absorption Comparative
Biomaterials Anatomy
Support Energy Physiology
materials transmission
Artificial Electromagnetic waves Bionics
joints X.-ray Sensors
Bone Ultraviolet Networks
substitutes Visible
Artery-vein light
substitutes Infrared Control system
Dialysis Microwaves analysis
membranes Radiowaves Neural controls
Nonthrombogenic Mechanical waves Neuromuscular
surfaces Subsonic Autonomic
Artificial Sonic Visceral organs
skin Ultrasonic Glands
Temperature
Blood
pressure
Hormonal
Controls
Metabolic controls
Psychological responses
“Table 2. Engineering Degrees by curriculum and Level, Total 15, 549 224 3,138
1974~1975.
Ho] stz gl Adols Z@wes %@
Major B.S. M.S. ENG Ph. D. AS TEBDR EHfo] ZoS553 gl 240
Elect 10, 277 3,495 92 673 o] HH= A otz = AA N9,
ME 7,0 192 32 3L ghzrpo2 5peolA Ph. D. & EESIGAA T A
Biomed 155 137 52 W OAHES el ol A RE Table3elAE
Environ 170 493 1 44 EES shbehe] 1975 K] KBTIz Ph
Others 9,408 5,521 74 1,278 D. BrE e Abgo B BB el .
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Applied bioengineering

Instrument Therapeutic Health care Environmental
development techniques system engineering
Research Physical Organization Pollution
“tools therapy Medical economics Air
Physical meas. Surgical Long range planning Water
Chemical comp. instruments. Noise
Microscopy Respiratory Methods Solid waste
Isotope treatments improvement Human fertility
Radiation Support functions Population control
Clinical therapy Service functions
.instruments Nursing Aerospace
Neurology Monitoring Facilities design Environment
Cardiology Intensive care Medical care control
Respiratory Surgical, postop Closed ecologic systems
Gastrointestinal Coronary care Operations Physiological adaptation
Genitourinal Ward supervision research
Musculoskeletal Optimization of Underwater
Artificial laboratories Compression efects
"Diagnostic organs Support functions Heat conservation
.data Sensory aids Personnel Communication
Automation Heart-lung mach. Processing
Chemistry Artificial kidneys Scheduling
Microbiol. Artificial
Pathology extremities Cost-benefit
Multiphasic Arms analysis
screening Legs Cost accounting
Evaluation of results
‘Computer Beneficial economy
.applications
Data processing
Analysis
Retrieval
Diagnosis
“Table 3. 1975 Thesis Index of Ch. E. Ph. D.s earned Biochemical & Enzyme Engineering 14
in the U.S. and Canada. Heat transfer 13
Thesis Index Numbers Proces's dynamics & Control 12
Pollution 6
Fluid mechanics & Rheology 48 Other areas 131
Polymer science & Engineering 33 Total 434
Bio & Biomedical Engineering 29
Cz.ital},.'sis 29 BME<+ Fluid mechanics @ Rheology, Poylmer
;il;es“z Membrane transport {“;i Science and Engineeringel] ¢]¢] Catalysiss} 3¢
“Thermodynamics 20 Al BHE At gle) M A KR HF
*Chemical Engineering 17 9 F88 5% ARz QS o ¢ gk
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Table 5. Professional Journals of biomedical engineering. .

Journal of Biomedical Materials Research
Biomaterials, Medical Devices, and Artificial Organs
Medical Instrumentation

Biomedical Engineering (United Kingdom)
Biomedical Engineering (U.S.S.R.)

CRC Critical Reviews in Bioengineering
Medical and Biological Engineering

Annals of Biomedical Engineering
Biorheology

Transactions-American Society for Artificial
Internal Organs.

IEEE Transactions cn Biomedicel Engineering
Journal of Biomechanics

Journal of Theoretical Biology

Mathematical Biosciences

= IFMBE (International Federation of Medical
and Biological Engineering)o] inAdt & ABIx
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