Unit 1 Biomedical Engineering

1.1 Text: Biomedical Engineering

Many of the problems the health professionals confronting today are of extreme importance to
the engineer because they involve the fundamental aspects of device and systems analysis, design,
and practical application—all of which lie at the heart of processes that are fundamental to
engineering practice.’ These medically relevant design problems can range from very complex
large-scale constructs, such as the design and implementation of automated clinical laboratories,
multiphasic screening facilities (i.e. centers that permit many tests to be conducted), and hospital
information systems, to the creation of relatively small and simple devices, such as recording
electrodes and transducers that may be used to monitor the activity of specific physiological
processes in either a research or clinical setting. They encompass the many complexities of remote
monitoring and telemetry and include the requirements of emergency vehicles, operating rooms,
and intensive care units.

Biomedical engineering involves applying the concepts, knowledge, and approaches of
virtually all engineering disciplines (e.g. electrical, mechanical, and chemical engineering) to solve
specific health care related problems. Because human health is multifaceted—involving not only
our physical bodies but also the things that we put in our bodies (such as foods, pharmaceuticals,
and medical devices) and the things that we put on our bodies (such as protective clothing and
contact lenses)—the opportunities for interaction between engineers and health care professionals
are many and varied.

Biomedical Engineering is thus an interdisciplinary branch of engineering heavily based both
in engineering and in the life sciences ranging from theoretical, nonexperimental undertakings to
state-of-the-art applications. It can encompass research, development, implementation, and
operation. Accordingly, like medical practice itself, it is unlikely that any single person can acquire
expertise that encompasses the entire field.” As a result, there has been an explosion of biomedical
engineering specialists to cover this broad spectrum of activity. Yet, because of the interdisciplinary
nature of this activity, there is considerable interplay and overlapping of interest and effort between
them. For example, biomedical engineers engaged in the development of biosensors may interact
with those interested in prosthetic devices to develop a means to detect and use the same
bioelectric signal to power a prosthetic device.” Those engaged in automating the clinical chemistry
laboratory may collaborate with those developing expert systems to assist clinicians in making
clinical decisions based on specific laboratory data.” The possibilities are endless.

4 Source: Introduction to Biomedical Engineering—What is Biomedical Engineering?
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Glossary
professional [pro'fefonal] n. LA R
telemetry [to'lemotri] n. REMFIA 28R
multifaceted [.malti'fasitid] adj. ZJZHH
transducer [treenz'dusa] n. &R
pharmaceuticals [,fa:moa'sju:tikalz] n. i)

interdisciplinary [.nta,diso'plmari]

biosensor ['baro,senss]

adj. #2ERHN
n. ALK

power [ pava] vt ffieeeee e
Technical Terms
biomedical engineering AW TR
multiphasic screening facilities 2 H 7 G Tt
recording electrode 0K HLAR
ambulance SRE
operating room FAR=
intensive care units HE W% by
engineering discipline TAEER
health care BT PR f
protective clothing DIERlil
contact lenses (SVAIE
state-of-the-art OB U
bioelectric signal EYHRES
prosthetic device 5353

Notes

1. Many of the problems health professionals confronting today are of extreme importance to
the engineer because they involve the fundamental aspects of device and systems analysis, design,
and practical application—all of which lie at the heart of processes that are fundamental to
engineering practice.

SR, RN TR AAR 25 1] BN AR R Ul AR I B L, PR Dk 2 ) i K i
MARGHI N Bt 5SEPRR T, TIZ 3o TR S8 B R iR 7 A o o

4YH7: which lie at the heart... 4 I FR TN E 3B G, 1545 the fundamental aspects of....

2. Accordingly, like medical practice itself, it is unlikely that any single person can acquire
expertise that encompasses the entire field.

Rk, HEITSEE R, AR D AT REIRIG A 5 A U Lk 7R

SHT: that 5| FFRA T EME), 1546 expertise.

3. For example, biomedical engineers engaged in the development of biosensors may interact
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with those interested in prosthetic devices to develop a means to detect and use the same
bioelectric signal to power a prosthetic device.

Bln, Z5IFR ARG AV 2 TAEAT, AT PSR R B O R i TR AT
a8, FLFEITF A R AEY) B A5 5 I R FH %45 5 X sh B -

5H7: engaged A4 %1% 4579 that, engaged in the development 15-4% biomedical engineers.

4. Those engaged in automating the clinical chemistry laboratory may collaborate with those
developing expert systems to assist clinicians in making clinical decisions based on specific
laboratory data.

AR5 B T v H AL Im PRAL 27 SEB0 = 1 AR, 575 E L SEie Bl RIT K TR &
g (FENGR W oPAl 38D 19 CAREIMAT R AAR BLA 1.

Translation Skills: F4#IEZF T2 &/ HE AR

Biomechanics 7% I Biosensors G IS
Medical Imaging =S : Biomaterials LR
Biotechnology VAR I Bioinformatics HEWE B
Neural Engineering P2 : Tissue Engineering HRTHE
Physiological Modeling A= ¥ 5 : Biomedical Instrumentation AE# 5% 22X 2%
Clinical Engineering Il PR A% 1 Rehabilitation Engineering ~ H & T.#%
Prosthesis [EELN : Bionanotechnology DK EAR
Biomedical Optics WO Artificial Organ NLHE
Genetic Engineering R A% I Pharmaceutical Engineering |25 T7%

1.2 Listening: Biomedical Engineering

£ Section 1

Biomedical engineering (BME), also known as bioengineering, is the application of
engineering principles and design concepts to medicine and biology for healthcare purposes (e.g.
diagnostic or therapeutic). This field seeks to close the gap between engineering and medicine,
combining the design and problem solving skills of engineering with medical biological sciences to
advance health care treatment, including diagnosis, monitoring and therapy. Also included under
the scope of a biomedical engineer is the management of current medical equipment within
hospitals while adhering to relevant industry standards. This involves equipment recommendations,
procurement, routine testing and preventative maintenance, through decommissioning and disposal.
This role is also known as a Biomedical Equipment Technician (BMET) or clinical engineering.

Biomedical engineering has only recently emerged as a new study, as compared to many other

engineering fields. Such an evolution is common as a new field transitions from being an
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interdisciplinary specialization among already-established fields, to being considered a field in

itself. Much of the work in biomedical engineering consists of research and development, spanning

a broad array of subfields. Prominent biomedical engineering applications include the development

of biocompatible prostheses, various diagnostic and therapeutic medical devices ranging from

clinical equipment to micro-implants, common imaging equipment such as MRIs and EKG/ECGs,

regenerative tissue growth, pharmaceutical drugs and therapeutic biologicals.

£ Section 2

Some of the subfields of biomedical engineering are:

Bioinformatics. Bioinformatics is an interdisciplinary field that develops methods and
software tools for understanding biological data. As an interdisciplinary field of science,
bioinformatics combines computer science, statistics, mathematics and engineering to
analyze and interpret biological data.

Biomechanics. Biomechanics is the study of the structure and function of the mechanical
aspects of biological systems, at any level from whole organisms to organs, cells and cell
organelles, using the methods of mechanics.

Biomaterials. A biomaterial is any matter, surface or construct that interacts with living
systems.

Biomedical optics. Biomedical optics refers to the interaction of biological tissue and light,
and how this can be exploited for sensing, imaging and treatment.

Tissue engineering. One of the goals of tissue engineering is to create artificial organs (via
biological material) for patients that need organ transplants. Biomedical engineers are
currently exploring methods of creating such organs. Researchers have grown solid
jawbones and tracheas from human stem cells towards this end. Several artificial urinary
bladders have been grown in laboratories and transplanted successfully into human patients.
Bioartificial organs, which use both synthetic and biological component, are also a focus
area in research, such as with hepatic assist devices that use liver cells within an artificial

bioreactor construct.

4 Section 3

Genetic engineering.
Neural engineering.
Pharmaceutical engineering. This is an extremely broad category—essentially covering all
health care products that do not achieve their intended results through predominantly
chemical (e.g. pharmaceuticals) or biological (e.g. vaccines) means, and do not involve
metabolism.
Medical devices.

A medical device is intended for use in:

> the diagnosis of disease or other conditions, or
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> in the cure, mitigation, treatment or prevention of disease.

Some examples include pacemakers, infusion pumps, the heart-lung machine, dialysis
machines, artificial organs, implants, artificial limbs, corrective lenses, cochlear implants,
ocular prosthetics, facial prosthetics, somato prosthetics and dental implants.

Medical imaging.
Implants.

Bionics.

Clinical engineering. Clinical engineering is the branch of biomedical engineering dealing

with the actual implementation of medical equipment and technologies in hospitals or other

clinical settings.

® Rcehabilitation engineering. Rehabilitation engineering is the systematic application of
engineering sciences to design, develop, adapt, test, evaluate, apply and distribute
technological solutions to problems confronted by individuals with disabilities.

€ Source: https://en.wikipedia.org/wiki/Biomedical_engineering.

Listening Exercises

Listen to each section twice, and as you are listening, (a) number the words or expressions in
the list on the work sheet by order of their first appearance in the passage you are listening to; (b)
check if your numbering is correct—if incorrect, listen to the section again; (c) orally answer the
questions about the content of each section.

Unit 1, Section 1

bioengineering monitoring regenerative
decommissioning procurement spanning
interdisciplinary prostheses therapeutic

1. What is a diagnosis? Explain the term in your own words and give one concrete example of
a diagnosis.

2. Give an example of a medical condition that needs to be monitored over a longer time
period.

3. Name three tasks that need to be carried out by a biomedical equipment technician.

Unit 1, Section 2

bioartificial hepatic tracheas
bioinformatics organelles transplants
construct sensing via

1. What do you need to study and be good at for a specialization in bioinformatics?
2. What is an organelle?

3. What is needed for growing an artificial urinary bladder?
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Unit 1, Section 3

category dialysis mitigation
confronted implementation predominantly
diagnosis infusion somato

1. What is the difference between cure and mitigation?
2. Where does a cochlear implant go?

3. When does a person need a dialysis machine?

1.3 Writing: Why Do You Haveto Write
English Scientific Papers?

PEERSR I H AR Z R flin, 5HAE 0 R eas R, K O
H R, 4H B RIS . 35 4 534 Faraday $4 4518 : “ There are three necessary steps in
useful research: the first to begin it, the second to end it, and the third to publish it.” Jt4b, KEE
BAB S H AT RER A 1R TE R RIS RN 2. TSR AT RE R R R LR R 34 RE
Bk o 18 SCHHCR AN T R s AR A I Sl R R TR o “ASERSC, fEERAZ” (publish or
perish) 722 ARAJERE M,

A H RN EEZA L, AT E RGeS E, B H R Ak
EEARRE K, BIER LS Bk G A s .

P, FEBES RSO NAAE, BETS AEMRIE MUK 0 SN A RO B i i, 2
TEFE ST, MARZEE R THE. — D7 R R AR NN AH 2 S AR A
i, e sC e SR AR SR, T H SRR Ad N\ B8 18 I T DL SR A AT
iR RWAW DB EMH A S EE, W37 DI IR A e i E M S F . T
W SCHE 51 FH BIER T R S R ). NIERMAEE, SIERG R TAE R R HER
HHANRL RS L, ISR ETY, A S RHEOR SCARHE S AR KUK, AR W FTN SR
R AR B ) — &7 . MEAEIE X7 I RN GR, BN AR 58 5B A ROtR R & N 2
ik m BB /e, A eI Ik BB SRS A H Y, B “CHRURIE .

BEREOL SO RIN W55 F7 7N G B S0, N R T S S B
TR — AN F R, RAWRXEAERE. Wk, M, Aot brEE ™. b 4.
FHRIH, R FEN G ok A s Rk ) AR, IS A R BT FT N B SR AN T T
BEREOL N T A ZE DU A IR GF R AR R B SE 0 45 5 S S0, AT 208 7 VHEf
M R T . B, MR A RITE IR B SRR EE S H OR
ARG, G A AR ARG IR, TR B YEE A S BRI RR RS o IS RGOS A
SRR AN T RS AR — B b, SRS RIS AE . MR S RIS B OARYE. AN, |
TREEMEF AR BAERER, RIbZ4E 5 b R W 450 5™
3, [RINEER TR T O S I
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IS HFRIE L RHRIE X

® TR SR E QIR . £ TR AT 7R BB 10 A, A s ER AT FT 40
RIS EOR I HERE, BE R JFORME B IC I R (T STl A i, AR R S BHT I
RIL. —RBHEOR S E BERMHER, G SR AR B B
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[ N 18 SC BT 78 20 IR IEAE I AT 02 88, L B 5 sU BV (0 8, e
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A AERS AT e — 2 BRI RS ENE, Rk,

® (EERE SRR SO, B EEREANF)T 10 BEERIA TR I, 8 e i B R
R SCRERE TR E (R g RS B RE D E SR AE I 18] PN AE R 3 S IR 1 ORI 7T
VR iR R MR AME . 17 B AL IA R SO SR ARG R, 0 B 20U R L%
Rk, By b SCE R B AN SO A AN SRR EZIRE . R R, Hi
TESCRHS Ve SCH S A 7 EL T I I A 4 5] 3 B B R 2 R S A

® SRR SRR R BfAE . Mg P R AN, RO E R, B
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BEXRHILXEEEEN=NEN— “the three Cs”

“the three Cs” 2T RIS SCEEEEMEN, fE#EREOL SR, Mgl T0.

B E#f (Correct): f)THNBVEWLAIER, M HIE XA B BEIERH.

B 5% (Clear): 1EHMEEIERATE I HAEm, 5% Ge s s .

B 7 (Concise): WICHIEF R W1, BREZMITK. M)A 3R
) B A ) AN AT BR R IR 4

1.4 Speaking: English Conference Presentation

RN U EESINEPR AR 2 (international conference) (i} i< (seminar), Jf
DAAR 5 0 77 Fg B SR R e . A, S8t i)l A B, a0 Tl ) AR
52 EFEMFETS, MATRITRL BRI T ik & 808 #dE 5. &
R AT A B R T, PARWMRIE 2 IR RR B 2R
KRR R

SWMTEERIETTAEIR L, 35 meeting. conference. congress. symposium. seminar
workshop. forum &5, X L&3EE K XN .

B Meeting: 2, f— MBI, MR KRN, JZRATE K. 7] PLa R B 2

FERMES, WES. B2 HlailEs.
B Conference: K%, BAIENXPIHE, MHGEES 2, 250E bra Uz,

i International Conference on Biomedical Engineering.
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Congress: fAENRZ, HIEARKRHER U, —BHBRK, WEPRAEYESRE
Ko &2 NRMAFE KL (The National People’s Congress)

Symposium: B4y, FEIFEBIERFEARSW, KHESHETNIA, X ik
NI 2. W iE B A, FEEKRM, 0 International Symposium on
Biomaterials.

Seminar: Piter. e, AFBEEMSFAEN R RREMRIKHS . PHRE
H & @4, 40 research seminar 45,

Workshop: &84 Wiks, BmAMGEE (BFEMIEMAR) BEERLNS5E
Z RIS e, 5RIASEPREE/E, W workshop on gait analysis BT EIRAL
Mo

Forum: Iz, AW FHERARK O EKEES, 41 World Economic Forum (1
FATFRIE)





