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IIpenuciosue

JlarHOE TIOCOOME TIpeHAa3HAYCHO ISl OOYUCHUS YTCHUIO U TIEPEBOTY
Hay4YHO-TEXHUYECKON JIUTEPATYPhl C AHIJIMICKOTO SA3bIKa HA PYCCKUI.
OHO azpecoBaHO CTyAEHTaM NPUOOPOCTPOUTEIBHOrO (hakymnbTeTa, KO-
TOpPBIE BIAACIOT 0a30BOM TpaMMAaTHKON W JIEKCUKOW aHTJIMICKOTO S3BIKA.
ITocobue paccunrano Ha 50 4acOB ayAUTOPHBIX 3aHATHIM.

Lenp mocobus — chopMHUPOBATh y CTYIEHTOB HABBIKH U Pa3BUTh yMe-
HUS aHAITM3UPOBATE PA3INYHBIE SJIEMEHTHI TEKCTA, IOHUMaTh U MIPaBUIIb-
HO TIEPEBOANTH HAYYHO-TEXHUYECKHE aHTIOA3BIYHBIE TEKCTHI MO CIEIH-
AIbHOCTH.

[Moco6ue cocrout u3z 8 ypokos (Units), TOQOOPKH TOTOTHUTEIBHBIX
TEKCTOB JUIA YTEHUS U MpuiIokeHus. Kaxxaslil ypok comepKuT yueOHBIH
TEKCT C KOMIUIEKCOM YIPAKHEHUH [0 aHaJIU3y COAEp KaHUs U IIEpEBOY.
JlomoTHUTENBHBIE TEKCTBI MOTYT HCIIOJIB30BAaThCS B KAauyeCTBE NMpPaKTH-
KyMa B CAMOCTOSITEIbHON paboTe CTYAECHTOB.

TexkcToBBII MaTepuas MpeACTaBlIeH ayTEeHTHYHBIME TEKCTaMH, COJEP-
JKAIUMHA HHPOPMALIUIO O PA3IMYHOM MEAUIMHCKOM 00OPYAOBaHUH, Ta-
KOM Kak MAarHUTHO-PE30HAHCHBI ToMorpad, MEIULUHCKHE Ja3epsl,
KapAHOCTHMYJIATOPHI U JIp., @ TAK)KE O COBPEMEHHBIX METOJIaX TUarHo-
CTHKH U JICUCHHsI Pa3INdHBIX 3a00JIeBaHUH.

VYnpaxHeHUs], BKIIOYEHHBIE B YPOKH, OTPAYKAIOT JIEKCUUECKUE U TPAM-
MaTH4YeCcKHe 0COOCHHOCTH IepeBoAa. B cucTeMy JIeKCHUECKUX yrpaskKHe-
HUM BXOJAT 3aJaHNs Ha MEePEBO/I MHTEPHALMOHAIBHBIX U NICEBIOMHTEPHA-
LUOHAJIBHBIX CJIOB, TEPMUHOJIOTUYECKUX CIIOBOCOYETAHUN pa3HOW CTPYK-
TYpbl, MHOTO()YHKIIMOHAJIBHBIX CJIOB. Y IPa)KHEHUsI HA CIIOBOOOPA30BaHHE
CTaBAT LENBI0 HAYYNTh CTyIEHTa MEPEBOANTD CIIOBA, B COCTaB KOTOPHIX
BXOAAT NpeQuKchl U Ccy(POHUKCH, YacTO BCTpeyarolluecs B Hay4HO-
TEXHUUYECKOW JIUTEpaType.

B cucremy rpaMMaTH4ecKMX YNpakKHEHUH BXOAAT YIPaXHEHHUS Ha
nepeBo]i HHPUHUTHBA U MHOUHUTUBHBIX KOHCTPYKLUH, IPHYACTUS U [IPH-
YaCTHBIX 00OPOTOB, TEPYHIMS U JIp.



Unit 1

DIAGNOSTIC MEDICAL EQUIPMENT

Exercise 1. Learn the following words and word combinations
and their meanings.

1. Affected organ — mopakeHHbIH (00JIE3HBIO) OpraH.

2. Computed tomography — koMmnbsoTepHas TOMOTpadwsi.

3. Diagnostic medical equipment — AMarHOCTUYECKOE MEIUIIMHCKOE
obopymoBaHue.

4. Disease (n) — 00Jyie3Hb.

5. Emergency room — OTAelIeHuEe HEOTIOKHON MTOMOIIIH.

6. Equipment (n) — o6opyaoBaHue.

7. Hospital setting — G0TFHUYHBIE yCITOBHSL.

8. Inpatient hospital room — cranmonapras 601pbHUYHAS MTajaTa.

9. Magnetic resonance — MarHUTHBIN pe30HAHC.

10. Medical imaging machines — MeTUITMHCKIE MAIIMHEI JJIsI BU3ya-
JIA3ALINY.
11. Medical intervention — MeIMIIMHCKOE BMELIATEILCTBO.

12.
13.
14.
15.
16.
17.
18.
19.
20.

Patient (n) — manueHt.

Pediatrics (n) — mexuatpus.
Radiography (n) — peatrenorpadus.
Resolution (n) — pa3pemicHue.

Sole purpose — eqUHCTBEHHAS IIEITb.
Tissue (n) — TKaHb.

Treatment (n) — neyenue.

Tool (n) — HHCTPYMEHT.
Tomosynthesis (n) — ToMocHHTE3.

Exercise 2. Read the text attentively and translate it into Russian.

Diagnostic medical equipment

Diagnostic medical equipment is found in outpatient care centers for
adult and pediatrics, in emergency rooms, as well as inpatient hospital
rooms and intensive care units.



Diagnostic medical equipment is any type of equipment or tools
used in a hospital setting for the sole purpose of diagnosing a patient’s
condition. Based on the symptoms described by the patient, a diagnostic
test is performed using the appropriate equipment to evaluate the patient
internally. The doctor or technician is looking for any abnormalities in
the affected organs or parts of the body that are causing the symptoms
to be exhibited.

Below are some of the most common types of diagnostic equipment
used in laboratories and medical clinics:

1. Medical imaging machines — medical imaging is a type of tech-
nology that is used to create visual representations of the human body’s
interior. The visual image produced by the equipment is used for clinical
analysis and medical intervention. There is many medical imaging
equipment, such as radiography (X-ray machine), computed tomogra-
phy (CT scan), magnetic resonance imaging (MRI scan), ultrasound, and
echocardiography. Now the most popular technology is a 3D imaging
technology. This technology allows healthcare professionals to obtain
images at different angles and study tissues at different depths, as well as
with increased resolution and more complex details, which allows a bet-
ter understanding of the human body. Unlike previously used imaging
technologies that could provide erroneous results, 3D imaging technolo-
gy offers accurate information when diagnosing any disease. This meth-
od has proven to be revolutionary in the diagnosis of various diseases,
including breast tomosynthesis, which is crucial in the treatment of
breast cancer.

2. Aside from medical imaging machines, there are other medical de-
vices used for diagnosing patients. Some examples include patient scales,
stethoscopes, dopplers, and pulse oximetry.

Exercise 3. Complete the table 1.1 with the international words
from the text according to their stress pattern and translate them
into Russian.

Diagnostic, organs, medical, hospital, tomography, center, symptom,
test, doctor, radiography, machine, Doppler, pediatrics, clinical, analysis,
pulse, echocardiography, professional, tomosynthesis.



Table 1.1
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Exercise 4. Using the definitions given below guess the crossword
(fig. 1.1).

Across:

1. A medical specialty that uses operative manual and instrumental
techniques on a person to investigate or treat a pathological condition
such as a disease or injury, to help improve bodily function, appearance,
or to repair unwanted rupture.

4. The process or capability of making distinguishable the individual
parts of an object, closely adjacent optical images, or sources of light.

7. This is the sum of techniques, skills, methods, and processes used
in the production of goods or services or in the accomplishment of objec-
tives, such as scientific investigation.

9. It regulates the metabolism of carbohydrates, fats and protein by
promoting the absorption of glucose from the blood into liver, fat and
skeletal muscle cells.

10. This is medical attention given to a sick or injured person or
animal.

12. This is imaging by sections or sectioning that uses any kind of
penetrating wave. The method is used in radiology, archaeology, biology,
atmospheric science, etc.

13. This is an acoustic medical device for auscultation, or listening to
internal sounds of an animal or human body.

Down:

2. Itis produced primarily by the contraction of the heart muscle.

3. It is a facility that provides controlled conditions in which scien-
tific or technological research, experiments, and measurement may be
performed.

5. This is a collection of tissues joined in a structural unit to serve a
common function.



6. Identifying a particular illness using a combination of signs.

8. The set of necessary tools for a particular purpose.

11. A group of connected cells in an animal or plant that are similar
to each other.

11 6

10

Fig. 1.1. Crossword



Exercise 5. Match the words with the opposite meaning.

1. adult a) unknown
2. to create b) similar

3. many c) simple

4. popular d) currently

5. different e) young

6. depths f) few

7. complex g) to destroy
8. erroneous h) height

9. accurate 1) correct

10. previously j) incorrect

Exercise 6. Make up the word combinations from columns A and
B and find their equivalents in C (table 1.2).

Table 1.2

A B C
affected pressure KPOBSTHOE JTaBJICHUE
emergency | setting OOJILHUYHBIE YCIIOBHS
intensive flow JIMaTHOCTUYECKUN HHCTPYMEHT
blood rooms MEIUIMHCKOE 000pYI0BaHHE
hospital tomography NIOpa)KEHHBIE OPTaHbl
diagnostic | intervention OTJIENICHNE HEOTIIOKHOM MTOMOIIIH
blood organs KOMIBIOTEpHAsi TOMorpadus
medical care MEIUIMHCKOE BMEIIATEIBCTBO
computed | tool KPOBOTOK
medical equipment WHTEHCUBHAS TEParys

Exercise 7. Match the following English words and word combi-
nations with their Russian equivalents.

1. patient lift a) HAIIOPHBIA MaTpac

2. hospital bed b) naCcynuHOBas Momma

3. pressure mattresse C) KHCJIOPOIHBIE KOHIIEHTPATOPHI
BEHTWJISATOPBI

4. insulin pump d) TsaroBoe obopynoBaHue



5. breast pump €) AMarHoCTU4ecKue 0bIacTu

MPUMEHEHUS
6. oxygen concentrators venti-  f) MoyiokooTcoc
lators
7. diagnostic scopes g) MeTUIIMHCKUH J1azep
8. infusion pump h) GonpHMYHAS KOHKA
9. traction equipmet 1) MOABEMHUK
10. medical laser j) XUpYPTUYECKUI KONIauoK
11. surgical cap k) nady3nonHbIi HacocC

Exercise 8. Mark the following phrases S (if they both mean the
same) and D (if they are different).

1. every day / daily S/D
2. other day / later S/D
3. two ninth / twenty ninth S/D
4. recently / just now S/D
5. fifteen / quarter S/D
6. day after day / once a day S/D
7. forty / four S/D

Exercise 9. Answer the following questions.

1. Where can you find diagnostic medical equipment?

2. Has 3D imaging technology proven to be revolutionary in the di-
agnosis of various diseases?

3. What technology allows healthcare professionals to obtain images
at different angles?

4. Who is looking for any abnormalities in the affected organs or
parts of the body that are causing the symptoms to be exhibited?

5. What medical devices can you list?

6. A diagnostic test is performed using the appropriate equipment to
evaluate the patient internally, isn’t it?

7. Where can the most common types of diagnostic equipment be
used?

8. What is medical imaging technology?



Exercise 10. Make up the summary of the text in Exercise 2.

The text under consideration is devoted to ...
It appears from the text ...

The author points out that ...

It is reported that ...

The essential interest of the article...

Further the author says that ...

In conclusion ...

Exercise 11. Complete the sentences with the necessary preposition
from the box.

| at, from, to, into, of, through, in, for |

1. Our Diagnostic Equipment comply ... the internationally quality
standards.

2. Stethoscopes are used ... listen ... heart sounds, the lungs, and
even blood flow in the arteries and veins.

3. Digital units measure mean arterial pressure, which basically
translates ... an average ... the systolic and diastolic pressure.

4. Otoscopes are handheld devices that allow physicians to look ...
the ear canal and view the tympanic membrane ... the magnification
lens.

5. The term ‘durable’ is derived ... the fact that these types of
equipment have been tested for quality.

6. It is very important ... any laboratory or a hospital to go ... the
right diagnostic equipment.

7. Infusion Pumps are used ... a hospital setting.

8. Medtronic has received reports of hypoglycemia requiring medical
intervention potentially related ... this issue.

9. The scope of diagnostic and treatment activities ... a particular pa-
tient is determined ... attending physician ... accordance ... the stand-
ards of medical care.

10. Maxwell Photonics is a Russian innovation company, dealing ...
the development and planning ... production and introduction of brand
new medical laser systems ... hard and soft tissues surgery ... the do-
mestic market.

10



11. Portable pulse oximetry ... the early stages ... the disease re-
vealed changes ... nocturnal respiratory parameters that indicated a pre-
disposition to the development ... hypoventilation syndrome.

Exercise 12. Divide the words into five columns (table 1.3) accor-
ding to their part of speech.

Table 1.3

Noun Adjective Pronoun Adverb | Conjunction

Recently, or, technology, early, very, diagnostic, once, equipment,
soon, little, medical, this, disease, his, pump, before, quietly, different,
blood, unknown, daily, as, organ, human, image, easily, which, crucial,
internally.

Exercise 13. Read the sentences and translate them into Russian.
Define the Objective Infinitive Construction.

1. This method permits good results to be obtained.

2. There is some information I want you to obtain.

3. These instruments allow the pressure to be controlled
continuously.

4. The hospital emergency rooms use special means to neutralize
drugs and poisons.

5. The doctor ordered the ward to be aired.

6. 3D imaging technology allows plastic surgeons and patients to
predict outcome of a procedure well before surgery.

7. These conditions enable new methods to be applied in this work.

8. This technology allows healthcare professionals to obtain images
at different angles.

9. The availability of modern diagnostic equipment in clinics enables
you to quickly and easily determine the glycemic profile of the patient's
sensitivity to glucose-lowering drugs.

10. The specialist persuaded them to install new medical imaging
machines.

11



11. Miniature size Micro Mote allow it to enter into the human body,
where it can carry out an electrocardiographic study to measure blood
pressure and body temperature.

12. An ultrasound doctor evaluates the results of an ultrasound
examination to diagnose any health problems for the patient.

Exercise 14. Translate the following text into Russian in writing
form.

Life Support Equipment

As the name implies, life support equipment are those medical devic-
es intended to maintain the bodily function of a patient. Without life
support, it will be difficult for the patient’s organ systems to function on
their own. There are a variety of life support machines in the medical
field today, such as the following:

1. Heart-lung Machines — also known as cardiopulmonary bypass
(CB) devices, this type of equipment temporarily functions as the heart
or lungs of a patient during surgery. It facilitates in the circulation of
blood and oxygen throughout the patient’s body. It is known as a form of
extracorporeal circulation.

2. Medical Ventilators — this type of device is designed to move
breathable air in and out of the lungs. It is used on patients who have
difficulty breathing, or who are incapable of delivering an adequate sup-
ply of oxygen throughout the body. There are two types of medical ven-
tilators. One is hand-operated using a bag valve mask. The other is run
and operated by a computer. You will find this machine used in intensive
care unit patients or home care patients.

3. Dialysis Machine — dialysis is the method of removing excess so-
lutes or toxins from the blood. It is used on people whose kidneys have
been damaged and are incapable of performing these functions. It is a
type of renal replacement therapy. Dialysis machines are essential for
those who have kidney damage or lost kidney function.

4. Incubators — an incubator is a medical apparatus used for neonatal
intensive care. It is designed to mimic the environmental conditions suit-
able for newborn babies. It is often used in conjunction with a few other
medical equipment such as an oxygen hood and ventilator.

12



Treatment Equipment

Treatment equipment is any type of medical device or tool that is de-
signed to treat a specific condition. It utilizes modern technology in or-
der to address any abnormalities to restore function in the affected or-
gans or tissues within the body. This can also include the surgical sup-
plies designed to provide treatment for certain conditions that require
surgical intervention.

Below are common examples of medical treatment equipment that
you will find in hospitals and clinics:

1. Infusion Pumps — this type of treatment equipment is used in a
hospital setting. It is designed to infuse medication, fluids, and other
forms of treatment to the patient’s circulatory system. This machine is
used intravenously but you can also find epidural or arterial infusions.
This machine is reliable because it injects controlled amounts of fluids
into the patient’s system over a given period of time.

2. LASIK Surgical Machines — the use of LASIK technology is used
primarily for the treatment of eye conditions. It is designed for use on
patients suffering from myopia, hyperopia, or astigmatism.

3. Medical Lasers — the laser is a revolutionary technology intro-
duced in the medical field for the treatment of various medical condi-
tions. It is a device that emits a wavelength of electromagnetic radiation
for clinical applications. These wavelengths vary when it comes to ener-
gy level and pulse duration. These settings are to be determined by the
attending physician during treatment.

13



Unit 2

X-RAY IMAGING

Exercise 1. Learn the following words and word combinations
and their meanings.

NN R WD =

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Adjacent (adj) — cocennuii.

Angiography (n) — anrnorpadus.

Biliary channel — >xexuHBbIif TPOTOK.

Cavity (n) — mosocTs.

Contrast medium — KOHTpacTHOE BELIECTBO.

Dense (adj) — mI0THBIH.

Differentiated (adj) — mudpepeHINPOBaHHBIN.

Disturbance (n) — HapymeHue.

Enema (n) — xim3Mma.
Exposed film — sxcriornpoBanHas TIeHKa.
Gallbladder (n) — »eT4HBIN MY3bIPb.
Imaging technique — MeTon Bu3yanm3anuu.
Interior of the body — BHyTpeHHsIs1 4acTh Tena.
Opaque (adj) — peHTT€HOKOHTPACTHBIH.
Passage of blood — npoxoxneHue KpoBu.
Roughly (adv) — mpumepHo.
Specific plane — onpeneneHHas MIOCKOCTb.
Spinal cord — cnuHHOHN MO3T.
Strike (v) — yaapsATh 30.1omanaTh, MPOHUKATH.
Swallow (v) — riioTaTs.
Tissue (n) — TKaHb (TENA).
Virtually (adv) — mpaktuuecku.
X-ray imaging — peHTT€HOBCKO€ N300pakeHue.
X-ray motion-picture film — peHTTeHOBCKasi KHHOTIJICHKA.

Exercise 2. Read the text attentively and translate it into Russian.

X-Ray Imaging

X-rays, used since 1895, were the first type of radiation to provide
images of the interior of the body. X-rays pass through bodily tissues

14



and also have the property of darkening photographic film when they
strike it. As they penetrate tissues, the X-rays are absorbed differential-
ly, with denser objects such as bones absorbing more of the rays and
thus preventing them from reaching the film. Soft tissues, on the other
hand, absorb fewer rays; the result is that in an X-ray photograph of the
interior of the body, bones show up as lighter areas and soft tissues
show up as darker ones on the exposed film.

A limiting factor in X-rays when used alone is the inability to distin-
guish between adjacent, differentiated soft tissues of roughly the same
density (i.e. it is not possible to produce contrasting tones between such
objects on the exposed film). To obtain this contrast, a contrast
medium—a liquid or gaseous substance that is comparatively opaque to
X-rays or comparatively transparent to them—is injected into the body.
Contrast-medium fluids can be injected into naturally occurring body
cavities, injected into the bloodstream and lymphatic vessels, swallowed
or introduced by enema for study of the digestive tract, or injected
around organs to show their external contour. Different contrast media
thus allow the X-ray imaging of particular types of soft internal
structures, such as the arteries and veins in angiography, the passage of
blood through the heart in angiocardiography, the gallbladder and
biliary channels in cholecystography, the spinal cord in myelography,
and the urinary tract in urography. Virtually any part of the body can be
examined for physiological disturbances of the normal structures by X-
ray analysis. X-ray motion-picture films can record the body processes
as the contrast media enter and leave parts of the body.

Other imaging techniques have been developed using X-rays.
In tomography, X-ray images of deep internal structures can be obtained
by focusing the rays on a specific plane within the body. A more complex
variation of this technique is computed tomography, known as a CT scan.

Exercise 3. Complete the table 2.1 with the international words
from the text according to their stress pattern and translate them
into Russian.

Radiation, photographic, differential, comparatively, object, result,
technique, limit, factor, angiography, contrasting, lymphatic, organ, con-
tour, structure, physiology, analysis, process, specific, variation, tomog-
raphy.
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Table 2.1

l]eo |[20e |3 000 | 40000 | 50000 | 60000 |7 0000

Exercise 4. Using the definitions given below guess the words and
cross them out in the word square.

O

> W= |C|H|wn|—~|TO
Z|@>|wniz >0

QzZ|C|B || |>|=
— Q= |wnC|—=|Z|~
O|m|g|1|Qln|O|c
Qlo|z|—~|z|=|m|Z
A= =D >R
>[I | < || O[T |

1. An x-ray or computer image of the blood vessels and blood flow in
the body.

2. A departure or divergence from that which is considered normal.

3. A collection of tissues that structurally form a functional unit spe-
cialized to perform a particular function.

4. The emission of energy as electromagnetic waves or as moving
subatomic particles, especially high-energy particles which cause ioni-
zation.

5. The physical structure, including the bones, flesh, and organs, of a
person or an animal.

6. A thin flexible strip of plastic or other material coated with high-
sensitive emulsion for exposure in a camera, used to produce photo-
graphs or motion pictures.

7. A particular kind of matter with uniform properties.

8. Recognize or treat (someone or something) as different.

Exercise 5. Match the words with the opposite meaning.

1. dense a) hard
2. specific b) artificial
3. leave c¢) abnormal

16



4. different
5. natural
6. light

7. interior
8. complex
9. soft

10. normal

d) exterior
e) thin

f) simple
g) arrive
h) same

1) common
j) dark

Exercise 6. Make up the word combinations from columns A and
B and find their equivalents in C (table 2.2).

Table 2.2

A B C
lymphatic film MsATKasi TKaHb
limiting contour M} aTHIECKHA COCY T
digestive transparent 3acBeueHHas 001acTh
soft area (dotorpaduyeckas rmicHKa
external channel TEXHHUKA H300pakeHHs
biliary tissue MTHATIEBAPUTEIBHBIN TPAKT
comparatively | technique OTPAaHWYMBAIOIINHN (haKTop
photographic | vessel OTHOCHTEJIHHO TPO3PAYHBIN
imaging factor BHEIIHHH KOHTYD
light tract YKEJTYHBIN MPOTOK

Exercise 7. Match the following English words and word combi-
nations with their Russian equivalents.

. contrast medium
. inability to distinguish
. property of darkening

. particular type
. exposed film

. X-ray image
. liquid substance

. passage of blood

1

2

3

4

5

6. computed tomography
7

8

9

10. interior of the body

a) MOJIOCTh Teja

b) peHTreHOBCKUI CHUMOK

C) 9KCIIOHMPOBAHHAs TUIEHKA
d) ’xuaKoe BEIIEeCTBO

€) MIPOX0XKIECHUE KPOBU

f) mpoHNKaTh B TKaHU

g) BHEIIHUN KOHTYD

h) kommproTEpHAS TOMOTpad U
1) CBOMCTBO 3aTeMHEHHSA

J) KOHTPaCTHOE BELIECTBO

17



11. to penetrate tissues k) onpeneneHHbIN BUIT
12. external contour 1) HECTIOCOOHOCTE pa3IMYaTh

Exercise 8. Mark the following phrases S (if they both mean the
same) and D (if they are different).

1. over seventeen degrees / less than seventeen degrees S/D
2. an average of twenty meters / exactly twenty meters S/D
3. two thirds / sixty-six percent S/D
4. at least twice a day / two times a day or more S/D
5. a forth / twenty-five percent S/D
6. more than half / forty-five percent S/D
7. the vast majority / ninety percent S/D

Exercise 9. Answer the following questions.

1. When were X-rays first used?

2. What are the main properties of X-rays?

3. What is the difference between bones and tissues showing up on
the exposed film?

4. Why did it become possible to study the deep internal structures of
the body?

5. How can any part of the body be examined for physiological dis-
turbances of the normal structures?

6. What is a contrast medium used for?

7. What are the methods of injecting a contrast medium into the
body?

8. Do you agree that X-rays are the greatest discovery in medicine?

Exercise 10. Make up the summary of the text in Exercise 2.

The title of the text is ...

The text deals with ...

It is reported that ...

According to the text ...

It should be stressed that ...

The author comes to the conclusion that ...
I found the text rather / very ...

18



Exercise 11. Complete the sentences with the necessary preposi-
tion from the box.

| at, from, to, under, into, of, through, in, for, between |

1. This allows the X-ray machine’s computer to analyze the absorp-
tion rates ... the individual X-ray waves and compare them.

2. You might recognize X-rays as a staple tool for doctors’ offices —
especially if you ever been treated ... a broken bone.

3. This is why when you look ... an X-ray “picture”, you see the
bones of the body as white areas.

4. They are able to pass ... objects that block electromagnetic waves
in the visible light spectrum.

5. An X-ray inspection machine passes a product or package ... one
or more X-ray generators.

6. If the image deviates ... the acceptance standard, the product is re-
jected.

7. The detector then records the changes ... how much of the X-ray

beam is reaching it.

8. X-rays are roughly classified ... soft X-rays and hard X-rays.

9. X-rays are a form of electromagnetic radiation that are invisible ...
the naked eye.

10. As the product or package passes ... the generator and the detec-
tor, some of the X-rays get absorbed.

Exercise 12. Divide the words into five columns (table 2.3) accor-
ding to their part of speech.

Table 2.3

Noun Adjective Pronoun Adverb | Conjunction

Beneath, itself, and, advance, powerful, a few, these, structural, there-
fore, or, cell, moreover, ray, relatively, wave, that, human, their, roughly,
atomic, which, unstable, because, bone, well, region, whereas, nuclear.
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Exercise 13. Read the sentences and translate them into Russian.
Define the Infinitive functions.

1. To know the X-ray radiation basics is important for engineers of all
specializations.

2. It is possible to change an insulating area to a conducting area in a
fraction of a second.

3. Newer systems use two X-ray generators to emit X-rays on two dif-
ferent wavelengths.

4. X-rays are well-known for their ability to see through a person’s
skin and reveal images of the bones beneath it.

5. The development of X-rays helped to provide images of the human
bones and soft tissues.

6. The task of designers using wood materials is to build modern hos-
pital furniture, including medicine cabinets, treatment tables, and many
other items.

7. The atom becomes unstable; an electron drops in to fill the gap.

8. Radiation therapy can kill cancer cells by damaging their DNA.

9.1It’s not a very easy way to make a high-energy, bright source of
X-rays.

10. They want to carry out this experiment next month.

11. There are a lot of problems to be discussed as soon as possible.

Exercise 14. Translate the following text into Russian in writing.
Key Components of an X-Ray Inspection Machine

An X-Ray Generator.

Most modern X-ray machines use a vacuum tube with an electrode
pair—one anode and one cathode—with an extreme voltage difference
between the two. The positively-charged anode (usually made of tung-
sten) draws electrons from the cathode. When the electrons collide with
the tungsten atoms, photons are generated with high energy levels—
enough to be in the X-ray wavelength spectrum:

1. A camera designed to record X-ray spectrum wavelengths sits op-
posite the generator. Once captured, the recorded image is transmitted to
a computer for analysis. The images captured are procedurally generated
line by line as the product passes through the narrow beam.
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2. For safety reasons, food X-ray systems have a protective, high-
density casing designed to keep any excess X-rays from escaping. The
average X-ray machine exposes nearby workers to less than 1 microsie-
vert (1 puSv) of radiation per hour, whereas normal daily living exposes
people to 2,400 puSv throughout the year, or 6.57 uSv of radiation a day.

3. Most X-ray inspection machines have a built-in computer that is
used to govern system actions and to automatically analyze X-ray images.
It is this computer that compares the grayscale image to the acceptance
standard and rejects products with contaminants.

There are many more components, such as conveyor belts, that may
be part of a given X-ray machine, but the above systems are the most
vital for an X-ray machine’s operations.

What Can X-Rays Machines Detect?

X-ray inspection machines excel at detecting high-density foreign ob-
jects in most products. Things such as stone, dense animal bones, most
metals, and glass are often easily detected by X-ray machines.

Lower-density contaminants, such as light metals (like aluminum),
wood, low-density plastics, and human hair are usually very difficult to
detect. Detectability of some contaminants may depend on their size and
the sensitivity of the specific X-ray machine you use. For example,
MDX systems have an easier time detecting small pieces of glass and
aluminum than older single-emitter systems.

X-ray systems may also be able to check for other quality issues be-
yond contaminants depending on their configuration. Common alterna-
tive quality checks an x-ray system might perform include:

— seal integrity;

— package weight;

— fill level;

— component inclusion/absence.

These extra quality inspection capabilities allow X-ray machines to
fulfill a broad range of quality assurance requirements using a single
device.
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Exercise 15. Video activity (https://www.youtube.com/watch?v=

Before you watch

What do you know about X-rays?

Match the English words with their Russian equivalents (table 2.4).

Table 2.4
1. a cathode tube a. IIUTOBUHAS JKEe3a
2. fluorescent window b. cBeTHuTHCS
3. cardboard c. TpoMO
4. tube d. nepemerenue
5. fluorescent light €. OIyXOJlb
6. glow f. aTOMHBIIT HOMEp
7. invisible ray g. CITUpaJIbHAS TPACKTOPHS
8. angle h. mepeaHNK
9. atomic number i. CTAJIKUBAThCS
10. reshuffling j. hIyopecieHTHOE OKHO
11. tissue k. 6ose3Hp
12. thyroid 1. anekTpoHHOIYUeBas TpyOKa
13. semi-transparent m. QIyOpecleHTHBIH CBET
14. apron N. KAPTOH
15. collide 0. TpyOKa
16. tumor p. HOAYNPO3pavyHbII
17. spiral trajectory I. TKaHb
18. blood clot S. HeBUJIUMBIH Ty
19. disease t. yron
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While you watch

Watch the video and answer the questions:

1.

2
3.
4

Who invented X-rays?
. How were X-rays invented?

What prize did the inventor get for his discovery?

. What are X-rays?



5. Are X-rays powerful enough to fly through many kinds of matter?
6. How does a CT scanner work?

7. What do spiral CT scans produce?

8. What can CT scans detect?

Watch the video again and complete the gaps in the sentences.

tissues, cardboard, atoms, matter, rays, scans, medical, mummies,
scans, beam, angles, tube, energy, film, body

1. Wilhelm Roentgen had wrapped ... around the tube to keep the
fluorescent light from escaping.

2. Invisible ... had passed through the cardboard.

3. When high energy electrons in the cathode ... hit a metal compo-
nent, they either got slowed down and released extra ... , or kicked off
electrons from the atoms they hit, which triggered a reshuffling that
again released energy.

4. X-rays are powerful enough to fly through many kinds of ... .

5. X-rays are particularly useful for ... applications.

6. X-rays penetrate ... like lungs and muscles, darkening the ... .

7. When X-rays travel through the ... , they can interact with many
... along the path.

8. If you take X-rays from multiple ... , you should be able to find
the tumor's position and shape.

9. The X-ray ... is rotated around the patient, and often also moved
down the patient's body.

10. Spiral CT ... produce date.

11. CT scans can even detect heart disease and cavities in ... buried
thousands years ago.

12. Hospitals and clinics now conduct over 100 millions ... each
year worldwide.

After you watch

Discuss where we can use X-rays and the possibility of new usages
in groups.
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Unit 3

DOPPLER FETAL MONITOR

Exercise 1. Learn the following words and word combinations
and their meanings.

Nk W=

6.

Acoustic streaming — aKyCTHYeCKHl / 3ByKOBOM BETep.

Angulation (n) — aHTYJISIIHSA, YTIOBOE CMEIIEHHUE.

Audio output — 3ByKOBOH BBIBO/I.

Auscultation (n) — aycKyabpTanus, BeICIyIIUBanue (00IbHOTO).
Beats per minute (BPM) — ynapst B MUHYTY.

Build-in LCD (liquid crystal display) — BCTpo€HHBIH >KUIKOKPH-

CTAINIMYECKHI HUHIAUKATOP.

7.
8.
9.

10.
11.
12.

Cavitation — oOpa3oBaHHE TTOJIOCTH.
Concern (n) — mpuauHa TSI 03a009CHHOCTH.
Doppler fetal monitor — ¢eTanbHbIi goNIIep (aKyII. ).
Fetal heart tones (FHT) — 3Byku cepaneOuenus rioja.
Fetal stethoscope — cTeTockom st 6epeMEHHBIX.
Fetus (n) — oz (3aponpiii ¢ 9-if Hegenu pa3BUTUS JO MOMEHTA

POXKICHNUSA).
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Gestation (n) — 6epeMeHHOCTb.

Health care professional — MmeauunHCKHit paOOTHUK.
Heart beat — yacTora yaapoB cepaia.

In response to — Kak peakiys Ha, B OTBET Ha.

Obese — ¢ N30BITOYHOI Maccoii Tena.

Practitioner (n) — Bpau-npakTuK.

Prenatal care — HaOmoqeHE OEpEMEHHOCTH.

Probe type — Timm maTumka.

Probe frequency — uacToTta 30HIUpOBaHUSL.
Retroverted (adj) — oTknOHEHHBIN K3a1U (THHEK. ).
Time (V) — pacCUNTHIBATH IO BpEMEHH, CHHXPOHU3UPOBATD.
Uterus (n) — matka.



Exercise 2. Read the text attentively and translate it into Russian.
Doppler Fetal Monitor

A Doppler fetal monitor is a hand-held ultrasound transducer used to
detect the fetal heartbeat for prenatal care. It uses the Doppler effect to
provide an audible simulation of the heart beat. Some models also dis-
play the heart rate in beats per minute (BPM). Use of this monitor is
sometimes known as Doppler auscultation. The Doppler fetal monitor
may be classified as a form of Doppler ultrasonography (although usually
not technically-graphy but rather sound-generating).

Doppler fetal monitors provide information about the fetus similar to
that provided by a fetal stethoscope. One advantage of the Doppler fetal
monitor over a (purely acoustic) fetal stethoscope is the electronic audio
output, which allows people other than the user to hear the heartbeat.
One disadvantage is the greater complexity and cost and the lower relia-
bility of an electronic device.

The device was invented in 1958 by Dr. Edward H. Hon. Originally
intended for use by health care professionals, this device is becoming
popular for personal use.

Dopplers for home or hospital use differ in the following ways:

1. Manufacturer: popular manufacturers are Baby Doppler, Sonoline,
Ultrasound Technologies, Newman Medical, Nicolet (purchased by Na-
tus), Arjo-Huntleigh, and Summit Doppler (now Cooper Surgical).

2. Probe type: waterproof or not. Waterproof probes are used
for water births.

3. Probe frequency: 2-MHz or 3-MHz probes. Most practitioners
can find the heart rate with either probe. A 3-MHz probe is recommend-
ed to detect a heart rate in early pregnancy (8—10 weeks gestation).

A 2-MHz probe is recommended for pregnant women who are over-
weight. The newer EchoHeart 5-MHz transvaginal probes aids in the
detection of fetal heart tones (FHT) early in pregnancy (6—8 weeks) and
for patients who have a retroverted uterus or throughout pregnancy for
FHT detection for women who are obese.

4. Heart rate display: some Dopplers automatically display the heart
rate on a built-in LCD; for others the fetal heart rate must be counted
and timed by the practitioner.
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A major advantage of being able to record and share the recording is
that it can be emailed to a health care professional to be checked if there
are any concerns about whether or not it is the fetus's heart rate and
whether or not is normal. Typically, they work from about 12 weeks.

In response to increasing home usage of clinical fetal doppler sys-
tems, the FDA issued a formal statement recommending against at-home
use. Fetal dopplers using 2-3MHz ultrasound are prescription devices
designed and developed for use by licensed and trained health care pro-
fessionals. System misuse (duration, angulation) and systems operating
outside of intended range can produce thermal and non-thermal effects
on fetal tissue, including the possibility for over-heating fetal tissue and
introducing mechanical stress on the fetus due to cavitation, radiation
force, and acoustic streaming.

Exercise 3. Match the adverbs in A with their synonyms in B and
the right Russian equivalents in C (table 3.1).

Table 3.1
A B C

therefore incidentally 0oJee TOro, KPOME TOTr0

because of in fact CJIEIOBATEIhHO, TAKMM 00pa3oM
nevertheless | moreover MEX]y IPOYUM, KCTaTH

in addition thus Oyraromapsi, BCICICTBHE

actually however (hakTHYECKH, IO CYTH

by the way due to TEM HE MEHEE, OTHAKO

Exercise 4. Match the human organ in A with its definition in B
and the right translation in C (table 3.2).

Table 3.2
A B C
heart an organ of soft nervous tissue contained in MO3T

the skull of vertebrates, functioning as the
coordinating center of sensation and intellec-
tual and nervous activity
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End of the table 3.1

lymph
gland

the hollow pear-shaped organ in a woman’s
pelvis, the place where a fetus (unborn baby)
develops and grows

JETKUEC

placenta

a hollow muscular organ that pumps the
blood through the circulatory system by
rhythmic contraction and dilation

MaTKa

lungs

a small bean-shaped structure that is part of
the body’s immune system; it contains lym-
phocytes (white blood cells) that help the
body fight infection and disease

numda-
TUYECKUN
y3el

brain

A flattened circular organ in the uterus of
pregnant mammals, nourishing and maintain-
ing the fetus through the umbilical cord

cepaLe

uterus

a pair of breathing organs located with the
chest which remove carbon dioxide from and
bring oxygen to the blood

IUIalieHTa

Exercise 5. Match the words with the similar meaning.

1. acoustic a) pulsation
2. provide b) find
3. complexity c) pretending
4. hand-held d) voltaic
5. heartbeat ¢) audible
6. simulation f) difficulty
7. detect j) portable
8. electronic h) supply
Exercise 6. Find the English equivalents in B to the Russian
words in A.
A B
1. guCTHI a) light b) pure c) dirty
2. BCTPOCHHBIN a) define b) board ¢) built-in
3. COOTHOIIIEHNE a) ratio b) extent c) requirement
4. B3aumogeiicteue | a) influence b) attitude ¢) interaction
5. ynap (cepaua) a) blow b) knock c) beat
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A B
6. yacToTta a) frequency  b) quickly c) fast
7. HabmoicHIe a) help b) assistance c¢) care
(MeaUITMHCKOE)
8. maTauK (Memu- a) device b) probe c) receiver
LIUHCKHUIA)
9. kieTka ()KUBOrO | a) square b) cage c) cell
opraHusma)
10. peaxrus a) response b) tone ¢) concern

Exercise 7. Translate the following terminological word combina-
tions containing nouns only.

1. Heart beat rate.

2. Home usage doppler.

3. Fetal heart tones.

4. Device complexity.

5. Health care professional.

6. Radiation force perception.
7. Hospital use.

8. Light energy source.

9. Audio output.

10. Sound frequency generator.

Exercise 8. Translate the following sentences into Russian paying
attention to the words in bold type.

1. I’m going to a medical conference to St. Petersburg next month
while my colleague is going to a medical conference to Moscow.

2. Since this Doppler fetal monitor has inaccuracies in the heart rate
detection, we can’t rely on it only.

3. Despite having all the necessary qualifications, they didn’t offer
him the job as a deputy head physician.

4. My aunt is a doctor of ultrasound diagnostics and our parents were
doctors of ultrasound diagnostics as well.

5. She always has to carry an inhaler with her due to a congenital dis-
ease of bronchial asthma.

6. Doppler fetal monitor is not recommended for home use because
of the possibility for over-heating fetal tissue.
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7. Dopplers can be classified according to the probe type and probe
frequency they detect.

8. The newer EchoHeart 5-MHz transvaginal probes aids in the de-
tection of fetal heart tones (FHT) early in pregnancy (6—8 weeks) or
throughout pregnancy for FHT detection for woman who are obese.

Exercise 9. Put the words in the questions in the correct order
and answer them.

. know / a/what/ do / is / Doppler fetal monitor / you?
. is / the / used / Doppler fetal monitor / when?
. Doppler fetal monitor / are / types / materials / what / the / of?
. what / depend / output / does / audio / the / electronic / on?
. term / what / ultrasonography / does / the / mean?
6. as / classified / sound-generation / Doppler fetal monitor / or / as /
many / technically-graphy?
7. probe / is / between / and / type / difference / the / probe / what /
frequency?
8. the / Doppler fetal monitor / what / disadvantage / only / of / is?
9. this / whom / device / when / invented / by / was / and?
10. popular / can / what / Doppler / name / manufacturers / you?

DN B W=

Exercise 10. Make up the summary of the text in Exercise 2.

The title of the text is ...

The text is about ...

The main idea of the text is ...

The author starts by telling the readers about ...
Much attention is given to ...

According to the text ...

The author goes on to say that ...

I found the text interesting / important ...

Exercise 11. Complete the sentences with the necessary preposi-
tion from the box.

| from, to, into, with, out of, in, of, for, among, off |
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1. Emergency ultrasound is used ... quickly diagnose a limited set of
injuries or pathalogic conditions.

2. Ultrasound of the lungs may demonstrate resolution of pulmonary
edema ... congestive heart failure.

3. It is now used for a variety ... exams in various clinical settings at
the person’s bedside.

4. Emergency ultrasound has increased ... use in the last decade as ul-
trasound machines have become more compact and portable.

5. People presenting ... hypotension of unknown cause, ultrasound
has been utilized to determine the cause of shock.

6. Unfortunately, at present the emergency ultrasound machine is ...
... order.

7. Blood clots that form in deep veins of the body can break ... and
block blood vessels in the lungs.

8. Did you put the tubes with blood plasma samples ... the fridge?

9. Emergency ultrasound can also evaluate the lungs ... hemothorax
(bleeding in the chest).

10. Use of bedside ultrasound can decrease waiting times and im-
prove satisfaction ... injured.

Exercise 12. Fill in the table 3.3 with the derivatives from the
words given below and translate them.

Table 3.3
VERB NOUN ADJECTIVE
.. careful
injection
to measure .
... diagnostic
to visualize ..
... productive
purity ...
. comprehensive
to install ..
monitor
suspectable
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Exercise 13. Read the sentences and translate them into Russian.
Define the Participle functions.

1. The substance obtained was pure.

2. When using the emergency ultrasound it is possible to diagnose
and monitor a person’s response to therapeutic interventions.

3. If tested the device may be used.

4. Here’s a point of care ultrasound built for people with traumatic
injury.

5. Having been cleaned, the filter increased the airflow.

6. Be careful while transporting critically ill person.

7. Being influenced by temperature and pressure, the volume of any
substance is not constant.

8. The work performed by this scientist showed good results.

Exercise 14. Translate the following text into Russian in writing.
Doppler ultrasonography

Doppler ultrasonography is medical ultrasonograhy that employs
the Doppler effect to generate imaging of the movement
of tissues and body fluids (usually blood), and their relative velocity to
the probe. By calculating the frequency shift of a particular sample vol-
ume, for example flow in an artery or a jet of blood flow over a heart
valve, its speed and direction can be determined and visualized. Color
Doppler is the presentation of the velocity by color scale. Color Doppler
images are generally combined with grayscale (B-mode) images to dis-
play duplex ultrasonography images, allowing for simultaneous visuali-
zation of the anatomy of the area.

This is particularly useful in cardiovascular studies (sonography of the
vascular system and heart) and essential in many areas such as determi-
ning reverse blood flow in the liver vasculature in portal hypertension.

The Doppler data is displayed graphically using spectral Doppler, or
as an image using color Doppler (directional Doppler) or power Doppler
(non-directional Doppler). This Doppler shift falls in the audible range
and is often presented audibly using stereo speakers: this produces a very
distinctive, although synthetic, pulsating sound.
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All modern ultrasound scanners use pulsed Doppler to measure velo-
city. Pulsed wave instruments transmit and receive series of pulses. The
frequency shift of each pulse is ignored, however the relative phase
changes of the pulses are used to obtain the frequency shift (since fre-
quency is the rate of change of phase).

There are no standards for the displaying color Doppler. Some labora-
tories show arteries as red and veins as blue, as medical illustrators usu-
ally show them, even though some vessels may have portions flowing
toward and portions flowing away from the transducer. This results in
the illogical appearance of a vessel being partly a vein and partly an ar-
tery. Other laboratories use red to indicate flow toward the transducer
and blue away from the transducer. Still other laboratories display the
Doppler color map in accord with published data, with red shift repre-
senting longer wavelengths (scattered) from blood flowing away from
the transducer, and with blue representing the shorter wavelengths from
blood flowing toward the transducer. Because of this confusion and lack
of standards, the sonographer must understand the underlying physics of
color Doppler and the physiology of normal and abnormal blood flow in
the human body.

32



Unit 4

BIOTECHNOLOGY

Exercise 1. Learn the following words and word combinations
and their meanings.

0 W A~ W —

. Artificial environment — ucKyccTBEeHHas cpeaa.

. Augment (V) — IpUyMHOXHUTb.

. Biotechnology (n) — 6uorexHomorHsl.

. Blossoming (n) — pacuser.

. Debilitating (adj) — n3HypHUTENBHBIIA.

. DNA — JIHK (ne30kcupuOOHYKJICHHOBAS KHCIIOTA).
. Elucidation (n) — o0bscHeHue.

9.

Facet (n) — acmrekT, cepa.

10. Human genetics — reHeTrKa 4enoBexa.

11. Implant (n) — UMIUTAHTAHT.

12. Inexorably (adv) — HeoOpaTUMO, HEU3OEIKHO.
13. Leap (n) — mpopkIB.

14. Peer (n) — xosuera.

15. Sketch (adj) — 0OprcOBBIBATS.

16. Stake out (v) — 3acTOJIONTS.

17. Stave off (v) — mpemoTBpaTuTh.

18. Unleash (v) — packpsbITh.

19. Wearables — HOCHUMBIE YCTPOHWCTBA.

Exercise 2. Read the text attentively and translate it into Russian.

Biotechnology

In the next decade or two, several of the most important but disparate
scientific and engineering achievements of the twenty first century — the
blossoming of electronics, the discovery of DNA and the elucidation of
human genetics — will be the basis for leaps in technology that will ex-
tend, enhance or augment human capabilities far more directly, person-
ally and powerfully than ever before. The heady assortment of biotech-
nologies, implants, wearables, artificial environments, synthetic sen-
sations, and even demographic and societal shifts defies any attempt at
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concise categorisation. As scientists and engineers unleash fully the
power of the gene and of the electron, they will transform bits and pieces
of the most fundamental facets of our lives, including eating and repro-
ducing, staying healthy, being entertained and recovering from serious
illness. Big changes could even be in store for what we wear, how we
attract mates and how we stave off the debilitating effects of getting older.
Within a decade, we will see a cloned human being, replacement hearts
and livers, custom-grown from the recipient's own versatile stem cells.

Virtual reality becomes far more vivid and compelling by adding the
senses of smell and touch to those of sight and sound. Essentially all the
predicted developments will follow directly from technologies or ad-
vances that have already been achieved in the laboratory. Take that ge-
netic muscle vaccine: a University of Pennsylvania researcher is exercis-
ing laboratory mice whose unnaturally muscular hind legs were created
by injection. He has little doubt about the suitability of the treatment for
humans. However, neurosurgeon Robert J. White, geneticist Dean Hamer
and engineer-entrepreneur Ray Kurzweil stake out positions that are
controversial among their peers. R. J. White raises the possibility of
making the Frankenstein myth a reality as he declares that medical sci-
ence is now capable of transplanting a human head onto a different body.
Hamer uses today's scientific fact and his best guesses about tomorrow's
technology to sketch a fictional account of a couple in the year 2250
customising the genes that will underlie their baby's behaviour and per-
sonality. Kutzweil argues not only that machines will eventually have
human thoughts, emotions and consciousness but that their ability to
share knowledge instantaneously will inexorably push them far past us
in every category of endeavour, mental and otherwise.

Exercise 3. Complete the table 4.1 with the international words
from the text according to their stress pattern and translate them
into Russian.

Biology, antibiotics, decade, bacteria, demographic, biotechnology,

electron, gene, technologies, laboratory, vaccine, geneticist, embryo,
problem, gene, process, product.
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Table 4.1

l]eo |20ce |3 0e0 | 40000 | 500@0 6 coeo0 7 ceoo00

Exercise 4. Using the definitions given below guess the crossword.

Across:

1. The art or practice of diagnosis.

5. The production and behavior of materials at very low temperatures.

7. Something (such as a garment or a device) that can be worn.

8. To put an organ, group of cells, or device into the body in a medi-
cal operation.

10. Organisms that are microscopic, unicellular, independently repro-
ducing, and mostly free-living.

12. A plant or animal that has the same genes as the original from
which it was produced.

15. The sum of techniques, skills, methods, and processes used in the
production of goods or services or in the accomplishment of objectives,
such as scientific investigation.

Down:

2. A basic unit of heredity and a sequence of nucleotides in DNA.

3. A biological preparation that provides active acquired immunity to
a particular infectious disease.

4. The set of articles or physical resources serving to equip a person
or thing.

6. A person who studies genetics.

9. Belonging or relating to genes (= parts of the DNA in cells) re-
ceived by each animal or plant.

11. The integration of natural sciences and engineering sciences in
order to achieve the application of organisms, cells, parts thereof and
molecular analogues for products and services.

13. The smallest basic unit of a plant or animal.

14. The red liquid that is sent around the body by the heart, and car-
ries oxygen.
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Fig. 4.1. Crossword

Exercise 5. Match the words with the opposite meaning.
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1
2
3
4
5
6.
7
8
9
1

. much

. decade

. discovery
. transform
. vivid
fact

. fast

. reality

. low

0. problem

a) solution
b) slow

¢) fiction
d) little

e) high

f) loss

g) unreality
h) year

1) unclear
J) preserve




Exercise 6. Make up the word combinations from columns A and
B and find their equivalents in C (table 4.2).

Table 4.2
A B C
blood conversion HeoOpaTumasi peKOMOWHAIHS
T'eHOB
gene consultation KJIETKa KPOBH
cryogenic line KOJIOHHH KJIETOK
recessive genes KpPHOTEHHAs HJICKTPOHUKA
human mapping MEINKO-TeHEeTHYEeCKast KOH-
CYbTAIS
cell environment TeHHOE KapTorpagupoBaHme
genetic gene HCKYCCTBEHHAs cpeaa
artificial cell YEeJIOBEUECKHUE TEHBI
blood electronics PEIECCUBHEBIN TeH
gene flow KPOBOTOK

Exercise 7. Match the following English words and word combi-
nations with their Russian equivalents.

1. leap in technology

2. disparate scientific achieve-
ment

3. fundamental facet of life

4. recovering from serious
illness

5. elucidation of human
genetics

6. fictional account

7. custom-grown replacement
organ

8. heady assortment

9. versatile stem cell

a) pacuupoBKa YEITOBEIECKUX
TCHOB

b) yHHBepcanbHas CTBOJIOBAS
KJIeTKa

C) BOOOpaXkaeMblii OTYET

d) TonoBOKpYKUTENBEHOE
coueTaHue

€) HECOU3MEPHUMOE HAyYHOE
JIOCTHKCHIE

f) BasxHast cTOpOHA KU3HU

g) IPOPHIB B TEXHOJIOTHH

h) uzneuenue ot TAKEION
Ooe3Hn

1) ICKyCCTBEHHO BBIpAIICHHEII
OpraH JJis TpaHCIUTaHTaI[MH
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Exercise 8. Open the brackets inserting the corresponding forms
of degrees of comparison. Translate the following sentences orally.

1. We, as human beings, are (ropa3mo 6oibmie) than merely biologi-
cal computers, but this "computational self-image" actually limits our
understanding of the world, each other, and (B Hambomnpmiel crenenu
pa3pyLUTENIbHO), our own selves.

2. Computers are becoming (6oyiee 4enmoBeK0OOpa3HBEIMH) as We im-
part our intelligence to them; and on the other, we are becoming (Menee)
than fully human as we consider ourselves (Bce Oosiee u Oosiee) as just
biological computers.

3. The scientists are sure that the perspectives of cloning should be
treated (MeHee PYMOIMOHAIHHO).

4.1 don't think that computers are evolving into something that is ac-
tually different to previous human creations by being actually compara-
ble to us, regardless of the sheer number of networked computers on the
Inter net, or the sheer processing power of (camoro mocieaHero) super-
computer.

5.In 1972, Cray founded a company to design and build (camoe
BBICOKOE B Mupe) performance general-purpose supercomputers.

6. The IBM machine was especially designed to do (camoe myuree)
that we thought could be done with the computer.

7. A genetic vaccine that endows the user with (6omnee GoxpmuMu
u Oonee BeIHOCIMBBEIME) muscles, without any need to break a sweat at
the gym.

8. Today virtual reality is becoming (ropasmo Oojiee XWUBOH U He-
OTpa3uMOi).

9. The first attempt to clone a human being will not come in a very
distant future, and independently on the success of this experiment, this
will not be (mocienuss) attempt.

10. The protesters are confident that cloning is (camoe xyamee) of all
possible evils that can await mankind in the new century.

11. Religious groups opposed to cloning are sure that even their
(camblii HEeyOeauTenbHBIN) argument is compelling enough to bar clon-
ing forever; they insist that (Oyaymme) generations are not to be experi-
mented with.
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Exercise 9. Answer the following questions.

1. What is biotechnology?

2. What does biotechnology deal with?

3. What biotechnologists do you know?

4. What important scientific and engineering achievements of the
twentieth century can you name?

5. Do scientists and engineers unleash fully the power of the gene?

6. Dean Hamer and engineer-entrepreneur Ray Kurzweil stake out
positions that are controversial among their peers, do not they?

7. Who raises the possibility of making the Frankenstein myth a reality?

8. In what spheres of medicine is biotechnology used?

9. Does virtual reality become far more vivid?

Exercise 10. Make up the summary of the text in Exercise 2.

The paper puts forward the idea ...

The paper discusses some problems relating to ...
The first paragraph deals with ...

Then follows a discussion on ...

It must be emphasized that ...

The final paragraph states ...

In my opinion ...

Exercise 11. Complete the sentences with the necessary preposi-
tion from the box.

| on, from, to, with , of, by, in, for |

1. Biotechnology is technology based ... biology, especially when
used ... agriculture, food science, and medicine.

2. We attended a conference ... biotechnology.

3. Pharmaceutical Biotechnology deals ... the utilization ... living
organisms ... the production ... useful products.

4. The medicines made ... biotechnology companies are derived ...
living organisms.
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5. For centuries, the principles ... biotechnology were restricted ...
agriculture, such as harvesting better crops and improving yields ... us-
ing the best seeds and breeding livestock.

6. Currently, about 30 recombinant therapeutics have been approved
... human use worldwide.

7. Insulin consists ... two short, polypeptide chains.

8. There are numerous methods applied ... biotechnology such as
gene treatment, recombinant DNA technology.

9. Advancements in medical biotechnology have impacted millions
... lives ... the past few decades.

10. Biotech professionals typically perform research ... advanced
therapies; for example, stem cells, gene therapy, or as swoon ass.

11. Biotechnology relies heavily ... statistics skills combined ... the
use ... software such as Excel, Minitab, JMP, and Design Expert.

Exercise 12. Divide the words into five columns according to their
part of speech (table 4.3).

Table 4.3

Noun Adjective | Pronoun Adverb | Conjunction

Fully, biotechnology, although, our, typically, pharmaceutical, after,
medicine, cloning, especially, scientist, as soon as, heavily, gene, we,
elucidation, when, artificial, science, short, cryogenic, insulin, unless, its,
smart, creator, achievement, electronics, inexorably.

Exercise 13. Read the sentences and translate them into Russian.
Define the Subjective Infinitive Construction.

1. New biocumputers are likely to become smarter than their creators.

2. Today’s biotechnologies are sure to vary in application and com-
plexity.

3. American scientists are said to clone the Tasmanian tiger which
died more than 60 years ago.

4. Biotechnology is considered to have numerous applications, par-
ticularly in medicine and agriculture.
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5. Human Papilloma Virus (HPV) is believed to be one of the causa-
tive agents of cervical cancer.

6. Biotechnology is known to have a variety of applications that focus
on human welfare.

7. Biotechnology is known to be widely used in different fields such
as medicine, agriculture, food processing, etc. to produce useful products
for human benefits.

8. Gene Therapy is believed to hold the most promising answer to the
problem of genetic diseases.

9. Pharmacogenomics is reported to have led to the production of
drugs that are best suited to an individual’s genetic makeup.

10. Genetic engineering is proved to have helped in the production of
therapeutic proteins as well as biological organisms.

11. Biotechnology is declared to have made major advances in mo-
lecular biology and industrial biotechnology.

Exercise 14. Translate the following text into Russian in writing
form.

History of biotechnology

People have been harnessing biological processes to improve
their quality of life for some 10,000 years, beginning with the first agricul-
tural communities. Approximately 6,000 years ago, humans began to tap the
biological processes of microorganisms in order to make bread, alcoholic
beverages, and cheese and to preserve dairy products. But such processes
are not what is meant today by biotechnology, a term first widely applied to
the molecular and cellular technologies that began to emerge in the 1960s
and *70s. A fledgling “biotech” industry began to coalesce in the mid- to late
1970s, led by Genentech, a pharmaceutical company established in 1976
by Robert A. Swanson and Herbert W. Boyer to commercialize
the recombinant DNA technology pioneered by Boyer, Paul Berg, and Stan-
ley N. Cohen. Early companies such as Genentech, Amgen, Biogen, Cetus,
and Genex began by manufacturing genetically engineered substances pri-
marily for medical and environmental uses.

For more than a decade, the biotechnology industry was dominated
by recombinant DNA technology, or genetic engineering. This technique
consists of splicing the gene for a useful protein (often a human protein)
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into production cells—such as yeast, bacteria, or mammalian cells in
culture—which then begin to produce the protein in volume. In the pro-
cess of splicing a gene into a production cell, a new organism is created.
At first, biotechnology investors and researchers were uncertain about
whether the courts would permit them to acquire patents on organisms;
after all, patents were not allowed on new organisms that happened to be
discovered and identified in nature. But, in 1980, the U.S. Supreme
Court resolved the matter by ruling that “a live human-made microor-
ganism is patentable subject matter.” This decision spawned a wave of
new biotechnology firms and the infant industry’s first investment boom.
In 1982 recombinant insulin became the first product made through ge-
netic engineering to secure approval from the U.S. Food and Drug Ad-
ministration (FDA). Since then, dozens of genetically engineered protein
medications have been commercialized around the world, including re-
combinant versions of growth hormone, clotting factors, proteins
for stimulating the production of red and white blood cells, interferons,
and clot-dissolving agents.

Exercise 15. Video activity (https://www.youtube.com/watch?v=
SqQqYy6UAOQo).

Before you watch

What is biotechnology?
Where is biotechnology used?

Match the English words with their Russian equivalents (table 4.4).

Table 4.4
living cell COJIEHBSI
. TEXHOJIOTHSI MOHOKIJIOHAEHOT'O
food additives
AaHTHUTCIIa
bioprocessing technology KJICTKA
pickles JKHUBas KJIeTKa
Monoclonal antibody technology | pak
cell nuIeBas go0aBKa
pollutant TexHoJorus pekomouHantHor JJHK
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End of the table 4.4

cell culture BHPYCHOE 3a00JIeBaHHE
immune system TeXHOJIOTHs OnonepepaboTKu
cancer 3arps3HSIONIECE BELIECTBO
recombinant DNA technology MJIEKOTUTAFOIIHN
protein engineering MUKPOYHMII
microarray UMMYHHAS CHCTEMa
mammalian KJIETOYHAS KYJIbTypa
viral disease 0eKoBast MHXKCHEPHSI

While you watch

Watch the video and answer the questions:
Is biotechnology a new advancement in the area of science?
What definition can you give to the biotechnology?
What products does biotechnology include?
Are there eight major areas of biotechnology? What are they?
What does bioprocessing technology refer to?
When were microorganisms first discovered?
What does monoclonal antibody technology use?
When did people come to realize that their biochemical machin-
ery was the substance for useful products?
9. What is extremely useful to locate any pollutants found in the en-
vironment?
10. What does cell culture mean?
11. What does cloning technology actually allow?
12. What is protein engineering?
13. What is biosensor?
14. What is microarray?

PN LR W

Watch the video again and complete the gaps in the sentences.

Cloning, culture, living, microorganisms, antibody, bioprocessing,
microarray, sciences, environment, structures, engineering, DNA,
pieces
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1. Biotechnology means utilizing living organism or their products to
revise or change human health or the ... or to run a process.

2. Biotechnology itself is the combination of biology and other ... to
create new, innovative products.

3. ... technology refers to use of living cells to produce preferred
products.
4. ... were first discovered in the mid-1800s.

5. Monoclonal ... technology uses the cells from the immune system
to make antibodies.
6. Cell ... simply means growing cells outside of a ... organism.

7. Recombinant DNA technology means recombining two ... of
DNA from two different species.

8. ... became well known after the cloning of Dolly the sheep years
back.

9. Protein ... is a ... recombinant technique that is meant to improve
existing proteins to create new proteins that do not exist in nature.

10. Nano- biotechnology refers to the study, manipulation and manu-
facture of ultra-small ... and machines that can consist of only a single
molecule.

11. ... is the study of gene structure and functions which enable us
to analyze tens of thousands of samples simultaneously.

After you watch

Discuss in groups. Is it worth using biotechnology? What is Biotech-
nology?
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Unit 5

A MAGNETIC RESONANCE IMAGING (MRI) SCAN

Exercise 1. Learn the following words and word combinations
and their meanings.

NN R WD =

9.
10.

Blur (n) — maTHO; pa3MBITOCTh, HEUETKOCTb.
Buckle (n) — mpspkka (B omexe).
Denture — cToMaToJI0rHYeCKHi IPOTES.
Earplug (n) — 6epyu (IpOTHBOLTYMOBOE CPEACTBO).
Fastener (n) — 3acTexka (B ogexme).
Gown (n) — METUITMHCKHIA XaJaT.
Hearing aid — cyxoBoii anmapart.
Intercom — BHyTpeHHsIs TeeOHHAS CBA3b.
Interpret (v) — TONKOBaTh, OOBSICHSTS.
Magnetic resonance imaging scan — MarHUTHO-PE30HAHCHBIN TO-

Morpad.

11.
12.
13.
14.
15.
yeBOu
16.
17.
18.
19.
20.
21.
22.

Motorized bed — MoTOpH3HpOBaHHAS KPOBATh.

Necklace (n) — xonbe; 1ermoyKa.

Nipple ring (n) — KoIbLIO I COCKA.

Radiographer (n) — peaTreHonabopaHT; peHTT€HOTEXHUK.
Radiologist (n) — Bpa4-peHTI€HONIOT; CHEINATINCT B 00IaCTH JIy-
JUAarHOCTHKH.

Scan — Tomorpaduueckoe nzo0paxenue; Tomorpadusi.
Still (adj) — HETOABYMIKHBIN, CMUPHBIA.

Tapping noise — I1ym, UMEIOIIUI XapakTep CTyKa.
Underwire (n) — OrocTraibTep «Ha KOCTOYKAX.

Urgently (adv) — cpouHO, 3KCTpEHHO.

Wig (n) — mapuk.

Zip (n) — 3acTexKa-MOITHHS (B OJEKIE).

Exercise 2. Read the text attentively and translate it into Russian.

A magnetic resonance imaging (MRI) scan

A magnetic resonance imaging (MRI) scan is a painless procedure
that lasts 15to 90 minutes, depending on the size of the area being
scanned and the number of images being taken.
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Before the scan. On the day of your MRI scan, you should be able
to eat, drink and take any medication as usual, unless you're advised
otherwise.

As the MRI scanner produces strong magnetic fields, it's important to
remove any metal objects from your body. These include: watches; jew-
ellery, such as earrings and necklaces; piercings, such as ear, nipple and
nose rings; dentures (false teeth); hearing aids; wigs (some wigs con-
tain traces of metal).

Depending on which part of your body is being scanned, you may
need to wear a hospital gown during the procedure. If you don't need to
wear a gown, you should wear clothes without metal zips, fasteners,
buttons, underwire (bras), belts or buckles.

An MRI scan is a painless procedure, so anaesthesia (painkilling) isn't
usually needed.

During the scan. An MRI scanner is a short cylinder that's open at
both ends. You'll lie on a motorized bed that's moved inside the scanner.
You'll enter the scanner either head first or feet first, depending on the
part of your body being scanned. In some cases, a frame may be placed
over the body part being scanned, such as the head or chest. This frame
contains receivers that pick up the signals sent out by your body during
the scan and it can help to create a better-quality image. A comput-
er is used to operate the MRI scanner, which is located in a different
room to keep it away from the magnetic field generated by the scanner.
The radiographer operates the computer, so they'll also be in a separate
room to you. But you'll be able to talk to them, usually through an inter-
com, and they'll be able to see you at all times on a television monitor.

To avoid the images being blurred, it's very important to keep the
part of your body being scanned still throughout the whole of the scan
until the radiographer tells you to relax. A single scan may take from a
few seconds to 3 or 4 minutes. You may be asked to hold your breath
during short scans.

The MRI scanner will make loud tapping noises at certain times dur-
ing the procedure. This is the electric current in the scanner coils being
turned on and off. You'll be given earplugs or headphones to wear.
You're usually able to listen to music through headphones during the
scan if you want to, and in some cases you can bring your own CD.
You'll be moved out of the scanner when your scan is over.
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After the scan. Your MRI scan needs to be studied by a radiologist (a
doctor trained in interpreting scans and X-rays) and possibly discussed
with other specialists. This means it's unlikely you'll get the results of
your scan immediately. The radiologist will send a report to the doctor
who arranged the scan, who will discuss the results with you. It usually
takes a week or two for the results of an MRI scan to come through, un-
less they're needed urgently.

Exercise 3. Complete the table 5.1 with the international words
from the text according to their stress pattern and translate them
into Russian.

Magnetic, procedure, minute, resonance, scanner, medication, anaes-
thesia, cylinder, receiver, computer, locate, radiographer, generate, inter-
com, television, second, interpret, monitor, radiologist, discuss, special-
ist, result, process.

Table 5.1

1 @0 20 REK Jele 4 000 5 coeo 6 coeo0

Exercise 4. Complete the sentences with the correct words and
cross them out in the word square. (The words go across or down
and can break at right angles).

1. The MRI scanner produces s m fields.

2. An MRI scan is a painless p , S0P isn’t usually
needed.

3. The electric ¢ in the scanner ¢ being turned on
and off.

4. The MRI scanner will make loud t noises at ¢

times during the procedure.

5. Your MRI scan needs to be studied by a radiologist, this means it’s
u you’ll get the results of your scan i .

6. You’ll be given e orh to wear.
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Exercise 5. Unjumble the letters to make the words from the text.

. leyeljwre
. retuedn

. tunotb

. Iryicdne

. nsecran

. disrtoagloi
. tebhar

. rtepirnet
9. senitolive
10. csaitpilie
11. sisudes
12. gynutrle

031NN W

c oOwn = grHR oy o c o

Exercise 6. Match the following English word combinations with
their Russian equivalents.

. hospital gown

. traces of metal

. pick up a signal

. separate room

. hold one’s breath

. scan results

. take medication

. depending on the size

01N Nk W —

a) JIOBUTH CUTHAI

b) pe3ynbpTaTsl TOMOTpadhuu

C) IPUHUMATh JIEKapCTBa

d) B 3aBHCHMOCTH OT pa3Mepa
e) 0e300me3HeHHAs MPOLeAypa
f) ciyxoBoii ammapar

€) TIOCTYKUBAIOIIHIA [ITyM

h) cmensr metama



9. tapping noise 1) 3a/Iep>)KUBATh JBIXaHUE
10. painless procedure j) OONBHUYHBII METUITMHCKIHA XajaT
11. hearing aid k) otaenbHast kKOMHaTa

Exercise 7. Match the abbreviations in A with their definitions in
B and the right Russian equivalents in C (table 5.2).

Table 5.2
A B C
rf. et cetera IIPOTUB, B CPABHEHUHU C
e.g. cubic centimetre Hapy>KHBIH THaAMETp
a.m. id est JI0 MOy THS
etc. exempli gratia MTOCTOSTHHBIN TOK
o.d. Versus HampuMep
d.c. ante meridiem ($yTOB B MUHYTY
c.c. feet per minute KyOM4YeCcKHUH CaHTHMETP
1.€. outer diametre U TaK Jajee
f.p.m. reference CHOCKA, CCBUTKA
\& direct current TO €CTh

Exercise 8. Answer the following questions.

1. What does the abbreviation ‘MRI” mean?

2. What is the MRI scanner?

3. When is an MRI procedure necessary?

4. How does the MRI scanner function?

5. Why is it important to remove any metal objects from your body
before the scan?

6. How much time does the MRI procedure last?

7. What type of bed is needed to lie inside the MRI scanner?

8. Do you happen to know what branch of medicine is concerned with
MRI scanners?

Exercise 9. Make up the summary of the text in Exercise 2.

The text is under the headline ...
The main idea of the text is ...

49



According to the text ...

The author points out ...

It should be stressed that ...

In conclusion the author says that ...
I found the text useful ...

Exercise 10. Translate the following terminological word combi-

nations containing nouns only.

. Voltage drop.

. Taking medications.

. Signal receiver.

. Scan image interpretation.
. Check valve.

. Television monitor.

. Scanner coils.

. Time consumption.

. Tube diode.

10. Water amount.

11. Power supply device.

O 001N DN B WK —

Exercise 11. Cross out the odd word. All the words in the line

should belong to one part of speech.
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1. Health, staff, procedure, medical, number.

2. They, you, second, we, she.

3. Exceedingly, essentially, typically, tightly, efficiency.
4. Usual, remove, operate, generate, depend.

5. Magnetic, discuss, possible, safe, short.

6. Scanner, image, body, separate, object.

7. Under, it, below, above, near.

8. Painless, large, important, motorized, radiologist.

9. Unlikely, otherwise, urgently, medication, beforehand.
10. Thickness, structure, visible, length, width.



Exercise 12. Complete the sentences with the necessary preposi-
tion from the box.

| on, as, to, for, in, before, with, after |

1. You may be asked not to eat or drink anything for up to 4 hours ...
the scan.

2. He has to fill ... a questionnaire about his health and medical history.

3. An MRI scan is usually carried out ... an outpatient procedure.

4. ... the scan, you can resume normal activities immediately.

5. This helps the medical staff ... ensure you have the scan safely.

6. When a diode is not connected ... any source of power, the p-n
junction serves as an insulator.

7. Carriers flow ... the p-n junction and all across the combined
segment.

8. This method is useful because it lets you determine the maximum
rate ... which a sensor can acquire data.

Exercise 13. Translate the following sentences into Russian
paying attention to the use of the Complex Subject.

1. The development of a new vaccine is sure to be not easy.

2. Titanium alloys are considered to be the strongest, able to with-
stand heavy loads, for example, when replacing a hip joint.

3. The fabrication of modern materials for dental implants is known
to be based on zirconium, titan and titan alloys.

4. The results of his research turned out to be even more interesting
than we had expected.

5. This invention is certain to save much money.

6. A magnetic resonance imaging scan is expected to have a bright fu-
ture in medicine.

7. The practical importance of this invention proved to be great.

8. A computer is believed to be used to operate the MRI scanner.

9. Most mechanical blood pressure monitors are known to be used
with difficulty without assistance.

10. These laboratory experiments are considered to be of great im-
portance.
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Exercise 14. Translate the following text into Russian in writing.
What is computed tomography?

Computed tomography (CT) is an imaging procedure that uses spe-
cial X-ray equipment to create detailed pictures, or scans, of areas inside
the body. It is also called computerized tomography and computerized
axial tomography (CAT).

The term tomography comes from the Greek words fomos (a cut, a
slice, or a section) and graphein (to write or record). Each picture created
during a CT procedure shows the organs, bones, and other tissues in a
thin “slice” of the body. The entire series of pictures produced in CT is
like a loaf of sliced bread—you can look at each slice individually
(2-dimensional pictures), or you can look at the whole loaf (a 3-dimensio-
nal picture). Computer programs are used to create both types of pictures.

Most modern CT machines take continuous pictures in a helical (or
spiral) fashion rather than taking a series of pictures of individual slices
of the body, as the original CT machines did. Helical CT has several ad-
vantages over older CT techniques: it is faster, produces better 3-D pic-
tures of areas inside the body, and may detect small abnormalities better.
The newest CT scanners, called multislice CT or multidetector CT scan-
ners, allow more slices to be imaged in a shorter period of time.

In addition to its use in cancer, CT is widely used to help diagnose
circulatory (blood) system diseases and conditions, such as coronary ar-
tery disease (atherosclerosis), blood vessel aneurysms, and blood clots;
spinal conditions; kidney and bladder stones; abscesses; inflammatory
diseases, such as ulcerative colitis and sinusitis; and injuries to the head,
skeletal system, and internal organs. CT can be a life-saving tool for di-
agnosing illness and injury in both children and adults.

What can a person expect during a CT procedure?

During a CT procedure, the person lies very still on a table, and the
table passes slowly through the center of a large x-ray machine. With
some types of CT scanners, the table stays still and the machine moves
around the person. The person might hear whirring sounds during the
procedure. At times during a CT procedure, the person may be asked to
hold their breath to prevent blurring of the images.

Sometimes, CT involves the use of a contrast (imaging) agent, or
“dye.” The dye may be given by mouth, injected into a vein, given
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by enema, or given in all three ways before the procedure. The contrast
dye highlights specific areas inside the body, resulting in clearer pic-
tures. lodine and barium are two dyes commonly used in CT.

CT does not cause any pain. However, lying in one position during
the procedure may be slightly uncomfortable. The length of a CT proce-
dure depends on the size of the area being scanned, but it usually lasts
only a few minutes to half an hour. For most people, the CT is performed
on an outpatient basis at a hospital or a radiology center, without an
overnight hospital stay.

Some people are concerned about experiencing claustrophobia during
a CT procedure. However, most CT scanners surround only portions of
the body, not the whole body. Therefore, people are not enclosed in a
machine and are unlikely to feel claustrophobic.

Women should let their health care provider and the technologist
know if there is any possibility that they are pregnant, because radiation
from CT can harm a growing fetus.
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Unit 6
MEDICAL LASERS

Exercise 1. Learn the following words and word combinations
and their meanings.

. Beam (n) — myu.
. Bulb (n) — mammouxka.
. Cataract removal — yjaneHue KaTapakThbl.
. Cornea (n) — poroBwuiia.
. Endodontic(adj) — sHmOMOHTHYECKUIA.
. LASIK — omreparus ®emrto-Jlacuk.
. lonizing radiation — HoHH3HUpYIOLIEE U3TyUCHHE.
. Periodontic (n) — mapamgaHTO3.
. PRK (phase-reversal keying) — nBykparHasi oTHocuTensHas (a3o-
Basi MAHUITYJISILUSL.
10. Refractive eye surgery — pedpakiuoHHast XUPYPrusl riiasa.
11. Reshape(v) — MEHATD.
12. Scalpel(n) — ckanbmens.
13. Scar(n) — mpam, pyoe.
14. Spider veins — COCyIUCTBIC CETOYKH.
15. Stretch marks — pactsoxkn.
16. Surgical(adj) — xupyprudeckuii.
17. Tissue(n) — TKaHb.
18. Tumor(n) — HOBoOOpa3zoBaHHE.
19. Vision(n) — 3peHue.
20. Wavelength — nmuHa BONHEL

O 0 1N LN Wi~

Exercise 2. Read the text attentively and translate it into Russian.
Medical lasers

Medical lasers are medical devices that use precisely focused light
sources to treat or remove tissues.

The term “laser” stands for Light Amplification by Stimulated Emis-
sion of Radiation. Ordinary light, such as that from a light bulb, has
many wavelengths and spreads in all directions. Laser light, on the other
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hand, has a specific wavelength. It is focused in a narrow beam and cre-
ates a very high-intensity light. Because lasers can focus very accurately
on tiny areas, they can be used for very precise surgical work or for cut-
ting through tissue (in place of a scalpel).

Lasers are used in many types of surgical procedures. Some examples
include:

— cosmetic surgery (to remove tattoos, scars, stretch marks, sun-
spots, wrinkles, birthmarks, spider veins or hair);

Refractive eye surgery (to reshape the cornea in order to correct or
improve vision as in LASIK or PRK);

Dental procedures (such as endodontic / periodontic procedures,
tooth whitening, and oral surgery);

General surgery (such as tumeor removal, cataract removal, breast
surgery, plastic surgery and most other surgical procedures).

With proper use, lasers allow the surgeon to accomplish more com-
plex tasks, reduce blood loss, decrease postoperative discomfort, reduce
the chance of wound infection, and achieve better wound healing.

As with any type of surgery, laser surgery has potential risks. Risks of
laser surgery include incomplete treatment of the problem, pain, infec-
tion, bleeding, scarring, and skin color changes.

Laser surgery uses non-ionizing radiation, so it does not have the
same long-term risks as X-rays or other types of ionizing radiation.

In addition, surgical lasers must comply with radiation safety perfor-
mance standards. Because they are medical devices, surgical laser pro-
ducts must also comply with the medical device regulations.

Exercise 3. Complete the table 6.1 with the international words
from the text according to their stress pattern and translate them
into Russian.

Scalpel, anesthetic, tattoo, laser, problem, infection, risk, medical,
product, factor, moment, plan, factor, colleague, pharmaceutical, reso-
nance, bionics, cosmetic.

Table 6.1

l]eo |2 0@ |3 000 | 40000 | 50000 | 60000 |7 0000
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Exercise 4. Using the definitions given below guess the crossword
(fig. 6.1).

Across:

1. An instrument involved in performing medical operations.

3. It is the emission or transmission of energy in the form of waves or
particles through space or through a material medium.

7. A permanent image, pattern, or word on the skin that is created by
using needles to put colours.

8. It is mixtures of chemical compounds derived from either natural
sources, or synthetically created ones.

9.1t is a distressing feeling often caused by intense or damaging
stimuli.

11. A line of light that shines from a bright object.

14. This is the spatial period of a periodic wave—the distance over
which the wave's shape repeats.

15. Lancet is a small and extremely sharp bladed instrument used for

surgery.

Down:

2. An object or machine that has been invented for a particular
purpose.

4. A powerful, narrow beam of light that can be used as a tool to cut.

5. A condition in which bacteria or viruses that cause disease have en-
tered the body.

6. It is substance or mixture of substances.

10. Related to the treatment of illness and injuries.

12. The form of energy that makes it possible to see things the bright-
ness produced by the sun, by fire, by a lamp, etc. sometimes used figu-
ratively.

13. This is the term for an abnormal growth of cells (neoplasm) that
has formed a ump.
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15
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Exercise 5. Match the words with the opposite meaning.

1. to focus
2. work
3.to cut

4. type

5. procedure
6. general

7. proper

8. to reduce
9. radiation
10. problem

Fig. 6.1. Crossword

a) kind

b) to decrease

¢) to mean

d) issue

e) to concentrate
f) process

g) job

h) appropriate

1) slice

j) common
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Exercise 6. Make up the word combinations from columns A and
B and find their equivalents in C (table 6.2).

Table 6.2
A B C
coherence marks OuosornyecKas TKaHb
host driver HOHU3NPYIOIIEE N3ITyICHHE
light identification JUTMHA KOT€PEHTHOCTH
laser length OCHOBHOMW MaTepual
biological radiation Jla3epHOe M3IyueHHE
chemical amplification PaCTSIKKH
light material JIa3epHBINA IpaiiBep
laser tissue CBETOBAas BOJIHA
ionizing wave YCUJIEHUE CBETA
stretch emission XUMHYECKasl UIICHTU(QUKAIHSI

Exercise 7. Match the following English words and word combi-
nations with their Russian equivalents.

. laser light

. narrow beam

O 01N DN B~ WK —

. periodic wave

. abnormal growth of cell
. chemical compounds

. natural source

. transmission of energy
. medical operation
. semiconductor laser

a) TMOJIyIIPOBOTHUKOBBIH J1azep

C) mepenava SHEPTUN

b) nmpupoHBIA UCTOYHHK

d) aHOMaJBHBIN POCT KIETOK
€) mepuoaryecKas BOJIHa
) XumMH4eckue coeTMHEHHS

g) y3KHH Iy

h) MeaunMHCKas oneparus

1) Ta3epHBIN Ty4

Exercise 8. Put the words in the correct order.

1. laser / are / by / characterized / the / lasers / duration / of / emission.
2. people / medical / do / manufacturing / how / and / sensors / in /
help / process / treatment?
3.beam/a/ very/laser / has/ tight / a/ light.
4. role / medical / does / operations / laser / pivotal / technology / play /

a/in?
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5.to / propotion / lasers / conventional / procedures / greater / safe /
alternative / of / a / become / effective / have / the / and / surgical.

6. emission / laser / acronym / radiation / amplification / of / an /
stimulated / is / for / by / light.

7. light / the / one / wavelength / light / specific / of / contains.

8. teeth / lasers / many / an / treating / may / healthy / tool / problems /
the / be / of / ideal / for / of.

9. areas / treated / beams / can / dental / on / lasers / infected /carries /
shedding / be / by.

10. laser / powerful / are / a / force / beams?

Exercise 9. Answer the following questions.

1. What do medical lasers use?

2. What does the term “laser” stand for?

3. What does laser light have?

4. Is laser beam focused in a narrow beam and creates a very high-
intensity light?

5. Can lasers focus very accurately on tiny areas?

6. What are medical lasers used for?

7. Do lasers allow the surgeon to accomplish more complex tasks?

8. What potential risks of laser surgery can you name?

9. Laser surgery uses non-ionizing radiation, does not it?

10. What should comply with radiation safety performance standards?

Exercise 10. Make up the summary of the text in Exercise 2.

The article is devoted to...

The paper deals firstly with the problem of...
Next the author tries to...

It must be emphasized that...

The author concludes that...

To my mind...

The paper is interesting (not interesting) ...
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Exercise 11. Complete the sentences with the necessary preposi-
tion from the box.

| on, from, to, with , of, by, in, for |

1. All the energy is concentrated ... a narrow region.

2. The laser medium or gain medium is made ... ... the mixture of
gases.

3. Semiconductor lasers do not belong ... this category because these
lasers are usually electrically pumped and involve different physical
processes.

4. The glass tube filled ... the mixture of gases acts as an active me-
dium or laser medium.

5. A gas laser works ... the principle of converting electrical energy ...
light energy.

6. The high-intensity high-power laser beam is suitable ... tissue
cutting.

7. Surgical removal ... tissue ... a laser is a physical process similar ...
industrial laser drilling.

8. A ruby laser consists ... a ruby rod and two mirrors (one half-
silvered).

9. The modern electronics industry relies heavily ... the technological
maturity, performance, and cost efficiency of semiconductor wafer pro-
cessing methods, most notably silicon and gallium arsenide.

10. I am rather interested ... making experiments ... laser beams.

11. Lasers work is based ... the principle of amplifying the light ...
a certain wavelength ... the resonator cavity.

Exercise 12. Divide the words into five columns according to their
part of speech (table 6.3).

Table 6.3

Noun Adjective Pronoun Adverb Conjunction

Laser, and, emission, but, technology, precisely, so, narrow, bulb, be-
fore wavelength, conventional, if, device, just as, light, in fact, surgery
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radiation, highly, or, beam, ideal, this, tissue, biological, accurately,
chemical, bulb, our.

Exercise 13. Read the sentences and translate them into Russian.
Define the Gerundial Constructions.

1. We know of laser being used in surgery.

2. Will they object my using the laser without asking for their per-
mission?

3. The student does not mind my being helped.

4. We insist on their buying the solid-state laser.

5. Professor is interested in our completing the research.

6. Safety rules insist on acetylene being stored in the liquid state un-
der pressure.

7. The professor objects to our carrying out the experiment.

8. They are interested in materials being produced without losses of
energy.

9. We hear of new type of laser having been invented.

10. Nobody is surprised at his receiving the Nobel prize for his dis-
coveries in medical lasers.

11. The inventor made a report on the laser being used in dental pro-
cedures.

Exercise 14. Translate the following text into Russian in writing
form.

Types of lasers

A laser is a device which produces highly directional light. It emits
light through a process called stimulated emission of radiation which
increases the intensity of light.

A laser is different from conventional light sources in four ways: co-
herence, directionality, monochromacity, and high intensity.

The light waves of ordinary light sources have many wavelengths.
Hence, the photons emitted by ordinary light sources are out of phase.
Thus, ordinary light is incoherent.

On the other hand, the light waves of laser light have only one wave-
length. Hence, all the photons emitted by laser light are in phase. Thus,
laser light is coherent.
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The light waves from laser contain only one wavelength or color so it
is known as monochromatic light.

The laser beam is very narrow and can be concentrated on a very
small area. This makes laser light highly directional.

The laser light spreads in a small region of space. Hence, all
the energy is concentrated on a narrow region. Therefore, laser light has
greater intensity than the ordinary light.

Lasers are classified into 4 types based on the type of laser medium
used: solid-state laser, gas laser, liquid laser, semiconductor laser.

Solid-state laser. A solid-state laser is a laser that uses solid as a laser
medium. In these lasers, glass or crystalline materials are used.

The first solid-state laser was a ruby laser. It is still used in some ap-
plications. In this laser, a ruby crystal is used as a laser medium.

In solid-state lasers, light energy is used as pumping source. Light
sources such as flashtube, flash lamps, arc lamps, or laser diodes are
used to achieve pumping.

Semiconductor lasers do not belong to this category because these
lasers are usually electrically pumped and involve different physical
processes.

Gas laser. A gas laser is a laser in which an electric current is dis-
charged through a gas inside the laser medium to produce laser light.
In gas lasers, the laser medium is in the gaseous state.

Gas lasers are used in applications that require laser light with very
high beam quality and long coherence lengths.

In gas laser, the laser medium or gain medium is made up of the mix-
ture of gases. This mixture is packed up into a glass tube. The glass tube
filled with the mixture of gases acts as an active medium or laser medium.

A gas laser is the first laser that works on the principle of converting
electrical energy into light energy. It produces a laser light beam in the
infrared region of the spectrum at 1.15 pum.

Gas lasers are of different types: they are, Helium (He) — Neon (Ne)
lasers, argon ion lasers, carbon dioxide lasers (CO, lasers), carbon mono-
xide lasers (CO lasers), hydrogen lasers, etc. The type of gas used to
construct the laser medium can determine the lasers wavelength or effi-
ciency.

Liquid laser. A liquid laser is a laser that uses the liquid as laser me-
dium. In liquid lasers, light supplies energy to the laser medium.
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A dye laser is an example of the liquid laser. A dye laser is a laser
that uses an organic dye (liquid solution) as the laser medium.

A dye laser is made up of an organic dye mixed with a solvent. These
lasers generate laser light from the excited energy states of organic dyes
dissolved in liquid solvents. It produces laser light beam in the near ul-
traviolet (UV) to the near infrared (IR) region of the spectrum.

Semiconductor laser. Semiconductor lasers play an important role in
our everyday life. These lasers are very cheap, compact size and con-
sume low power. Semiconductor lasers are also known as laser diodes.

Semiconductor lasers are different from solid-state lasers. In solid-
state lasers, light energy is used as the pump source whereas, in semi-
conductor lasers, electrical energy is used as the pump source.

In semiconductor lasers, a p-n junction of a semiconductor diode forms
the active medium or laser medium. The optical gain is produced within
the semiconductor material.

Exercise 15. Video activity (https://www.youtube.com/watch?v=
kn7JXDGpEf]).

Before you watch

What is High Intensity Laser?
What do you know about High Intensity Laser?

Match the English words with their Russian equivalents (table 6.4).

Table 6.4
coherent light HE WHBA3MBHO
wavelength CYXOXKUIIHE
tissue TIOTJIOIIEHHE
healing OTpaKeHHE
non-invasively YMEHBILIEHUE OTEKA
subcutaneous UCILIETICHUE
tendon KJIETOYHBII YPOBEHBb
treated area pacUIMpEHHUE COCYI0B
reflection TKaHb
scattering JbIXaTesbHble PepMEHTH
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End of the table 6.4

absorption

¢doto akycruueckuit et

scatter coefficient

AT®d-cunresa

photoacoustic effect

KOT€PEHTHBIN CBET

cellular level

nepdysust KpoBU

respiratory enzymes PHK
ATP synthase o0OpaboTaHHas 00J1aCTh
RNA paccachlBarOLIMICs
edema reduction JUIMHA BOJIHEI
vasodilation K03 pUIIEeHT paccesHus
blood perfusion paccesHre
resorbed IMOIKOKHBIN

While you watch

Watch the video and answer the questions.

WXk W=

What does High Intensity Laser produce?

What can laser beam be used for?

How does High Intensity Laser penetrate the skin and spread?
What is photobiostimulation?

Can you list 3 key effects of therapeutic High Intensity Laser?
What makes it ideal for deep tissue penetration?

When are photoacoustic waves created?

What is biostimulation?

When is the thermic effect of High Intensity Laser therapy caused?

Watch the video again and complete the gaps in the sentences.

nerve, human tissue, mitochondria, photoacoustic waves, key,
application, photobiostimulation, oxygen, scatter coefficient,
laser irradiation, waves

1. Upon ... of laser light on human tissue there are 4 different effects

that occur.

2. The process through which laser heals the damaged tissue is

called ... .
64



3. ... ... is composed of various components of which the most
important for laser irradiation are water, hemoglobin and melanin.

4. Their absorption as well as ... ... are different for different wave-
length.

5. One of the ... effects induced by the 1064nm High Intensity Laser
beam is the photoacoustic effect.

6. ... ... are created when the area is irradiated by using very short
pulses with high repetition rate.

7. Such mechanical ... stimulate free ... endings in the tissue and
cause nearly instantaneous pain relief in the area.

8. ... 1is processed in cells by mitochondria.

9. ... are further stimulated to synthesize ATP faster by ... ... at
1064 mm.

After you watch

Discuss advantages and disadvantages of High Intensity Laser in
groups.
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Unit 7

PACEMAKERS

Exercise 1. Learn the following words and word combinations
and their meanings.

1.
2.

Abdomen — OpromrHas Hoja0CTb.
Biventricular (adj) — OMBeHTpUKYISAPHBINA (OTHOCAIIHNACA K 000UM

JKEITyA0UKaMm).

3.

Cardiac resynchronization therapy (CRT) — cepreunas pesuHxpo-

HU3HPYIOIIAs Teparms.
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Chamber (n) — mosocTs (cepara).

Chest (v) — rpyaHas KIeTKa.

Collarbone (n) — xiTrounIa.

Contraction — cokpaIieHne cepAedHON MBIIIIIHL.
Electrophysiologist (n) — anexTpoduzuonor.
Fainting — MCTIBITHIBATH TOJIOBOKPY>KEHHSL.

. Fatigue — upesmepHas ycTanocTs, yrnajaoK CHIL
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Follow-up visit — KOHTPONBHBIN BU3UT.

Incision (n) — Haxpe3, pacceyeHue.

In-person — cam (JIMYHO), B TUIHOM TOPSIIIKE.
Lead (n) — amektpo (B KapAUOCTUMYJISITHH ).
Moderate (adj) — ymepenHsIii (0 pu3nUecKOil Harpy3Ke).
Nutrition (n) — MUTaHUE, MHIIA.

Pacemaker (n) — KapIHOCTUMYIIATOP.

Prompt (v) — moOyxnats.

Rate (n) — put™m (cepama).

Relieve (v) — cmsargaTh, 0CIa0IATh.

Resume (V) — BO30OHOBISATH, IPOAOIKATH.
Ventricle — xxenynouek cepaua, roI0BHOTO MO3Ta.



Exercise 2. Read the text attentively and translate it into Russian.
Check the abbreviations in Exercise 4.

Pacemakers

A pacemaker is a small device that's placed in the chest or abdomen
to help control abnormal heart rthythms. This device uses electrical puls-
es to prompt the heart to beat at a normal rate.

Pacemakers are used to treat arrhythmias. A pacemaker can relieve
some arrhythmia symptoms, such as fatigue and fainting. A pacemaker
also can help a person who has abnormal heart rhythms resume a more
active lifestyle.

Faulty electrical signaling in the heart causes arrhythmias. Pacemak-
ers use low-energy electrical pulses to overcome this faulty electrical
signaling.

Types of Pacemakers. Pacemakers have one, two or three wires. These
can be placed in dif-ferent chambers of the heart, depending upon the pa-
tient's heart con-dition:

1. Single-chamber pacemakers have one lead. It will carry impulses
from the pulse generator to an upper or lower chamber of the heart.

2. Dual-chamber pacemakers have two leads. They'll carry impulses
to an upper chamber and a lower chamber, coordinating the timing of
contractions made by these two chambers.

3. Biventricular pacemakers — also called cardiac resynchroniza-
tion therapy (CRT) devices — have three leads. These leads will carry
impulses to an upper chamber and both lower chambers (ventricles),
ensuring that the ventricles contract at the same time.

Pacemaker Implant Surgery. Pacemakers most frequently are inserted
through small incisions in the skin, near the collarbone. You receive a mild
sedative, but you're kept awake; a local anesthetic is used. An electrophysi-
ologist — a physician who specializes in heart thythm problems — will
perform the procedure.

After the incision is made, the pacemaker's leads are guided along a
vein until they reach the heart. A large X-ray machine will help the doc-
tor position the leads in place. Next, the tip of each lead is attached to the
heart muscle. The doctor connects the leads to the pacemaker's pulse
generator, which is placed in a pocket created beneath the skin in the
upper chest.
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With the pacemaker in place, the doctor will perform tests to ensure
that the device is working properly. An artificially fast heart rhythm
might be programmed to ensure that the leads are properly monitoring
the heart and the pulse generator is correctly sending signals to stop the
abnormal heart beat. Once testing is complete, the device is programmed
to meet your needs.

After Pacemaker Implant Surgery. After surgery, you need to return to
doctor for routine follow-up visits. The first appointment will be sched-
uled within six weeks of the device implant procedure.

During the first visit, the pacemaker will be checked by a program-
mer device that will indicate how the pacemaker is working. The pace-
maker should be checked every three months from home, using a tele-
phone transmitter. An annual in-person device check, along with an
echocardiogram, may also be scheduled.

A pacemaker's battery typically lasts up to eight years. When the bat-
tery's voltage runs low, a new pacemaker will be implanted. However, in
most cases, the device's leads will not require replacement.

Pacemaker therapy is part of a larger treatment program, which may
include medications, proper nutrition, moderate physical activity and
healthy lifestyle choices.

Exercise 3. Find the English equivalents in B to the Russian
words in A.

A B
1. put™ (cepmara) a) rthythm b) depend c¢) determine
2. ocnabusaTh (007b) | a) recover b) visible ¢) comparable
3. mpubnusutensHO | a) typically  b) usually c) roughly
4. HEWCTIPaBHBIH a) faulty b) junction ¢) performance
5. mo0y»knarthb a) depend b) improve c) realize
6. XOTH a) hence b) essentially c) although
7. 9acTo a) frequently b) seldom ¢) periodically
8. yMepeHHbII a) moderate  b) suitable ¢) comparable
(o ¢usmu. Harpys3ke)
9. xamepa (cepama) | a)junction  b) chamber ¢) compartment
10. BO30GHOBIATH a) resume b) remain c) report
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Exercise 4. Match the nouns in A with their definitions in B and
the right Russian equivalents in C (table 7.1).

Table 7.1
A B C
collarbone | the area of the body located between the OpromHast
neck and the abdomen, containing the MOJIOCTh

heart, the lungs and part of the aorta
ventricle | the belly, that part of the body that con- COKpaIleHHe
tains all the structures between the chest | (Mbimeunoe)

and the pelvis
incision | a horizontal bone above the first rib that KETyI0UeK
makes up the front part of the shoulder cepamna
abdomen | the fact of heart muscle becoming smaller | krouunna
or shorter
contraction | a wound or scar made by a surgical cut rpyaHas
KJIETKA
chest each of the two main spaces in the heart, Hajpes
left and right

Exercise 5. Divide the words into five columns according to their
part of speech (table 7.2).

Table 7.2

Noun Adjective Pronoun Adverb Conjunction

Symptom, and, permanent, early, usually, or, surgery, that, twice,
blood, double, but, unless, this, temporary, already, fast, wire, quickly,
yet, rhythm, they, right, chamber, also, dual, it.

Exercise 6. Using the definitions given below guess the words and
cross them out in the word square.
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1. A small, local, involuntary, muscular contraction, due to spontane-
ous activation of single muscle cells or muscle fibers.

2. A small device that’s placed in the chest or abdomen to help con-
trol abnormal heart rhythms.

3. Any feeling of illness or physical or mental change that is caused
by a particular disease.

4. The regular movement or sound that the heart makes as it sends
blood around your body.

5. A pathological condition in which the heart rate, rhythm and se-
quence of heartbeats are disturbed.

6. A medicine, or a sort of medicines or drugs, used to improve a par-
ticular condition or illness.

7. A chemical element that is a gas with no smell or colour.

Exercise 7. Say if the following sentences are true or false. Correct
the false ones.

1. Pacemakers use electrical pulses to prompt the heart to beat at a
normal rate.

2. Pacemakers are used to treat cephalalgia.

3. Faulty electrical signaling in the heart causes arrhythmias.

4. New pacemakers can monitor your blood temperature, breathing,
and other factors.

5. The pacemaker’s computer doesn’t record your heart’s electrical
activity and heart rhythm.

6. A pacemaker can be placed only in one chamber of the heart.

7. A defibrillator is programmed by an electrophysiologist, a cardiac
physician specializing in heart rhythms.

70



8. Single-chamber pacemakers have two leads.
9. Pacemakers are frequently inserted through small incisions in the
skin, near the collarbone.

Exercise 8. Make up the summary of the text in Exercise 2.

The text is under the headline ...
The text deals with ...

It is pointed out that ...

Much attention is given to ...
Further the author says that ...

I think this text is ...

Exercise 9. Form adjectives from the following nouns.

Noun Adjective
1. detection a)
2. change b)
3. frequency c)
4. difference d)
5. electricity e)
6. activity f)
7. connection 2)
8. structure h)
9. dependence 1)
10. health i)
11. base k)
12. physics 1)

Exercise 10. Unjumble the letters to make the words from the text.

. tntaremte
. gurysre

. rehta

. pluiems

. hrytmh

. ibntgreha
. oisincin

~N NN AW =
gt = =5
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8. rtemueratpe t
9. acrcaid C
10. trocncat C
11. ulcmse m
12. mcreabh c

Exercise 11. Restore the original sentences and translate them.

1. Permanent / can / or / pacemakers / temporary / be.

2. The / connect / the / generator / wires / to / heart / the.

3. Temperature / other / pacemakers / monitor / breathing / can / fac-
tors / your / and / blood.

4. Have / two / three / a / leads / may / pacemaker / one / or.

5. Level / adjust / activity / signals / your / electrical / to.

6. Is / the / each / tip / heart / to / attached / muscle / the / of / lead.

7. Lasts / battery / years / up / pacemaker’s / eight / to / typically / a.

Exercise 12. Think of the questions using the following sentences.

1. A pacemaker can be programmed to regulate the heart’s upper
chambers (atria), lower chambers (ventricles) or both.

What ?

What purpose ?

2. Electrical signals are transmitted to the heart only when it beats too
slowly or skips a beat.

When ?

What ?

3. Pacemakers’ wires can be placed in different chambers of the heart,
depending upon the patient’s heart condition.

Where ?

What ?

4. Rate-responsive pacing is more popular simply because the target
heart rate can change from moment to moment, based on your body
movements and breathing.

Why

What’s the name

5. A pacemaker’s battery typically lasts up to eight years.

Does

How long
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Exercise 13. Read the sentences and translate them into Russian.
Define the Gerund functions.

1. This medical device is capable of exchanging oxygen and carbon
dioxide in the blood.

2. The machine replaces both the heart’s pumping action and the
lungs’ gas exchange function.

3. Although the effects of heparin are reversible by administering pro-
tamine, there are a number of side effects associated with this.

4. The target of rate-responsive pacing is normal breathing and proper
body movements.

5. This defibrillator needs repairing.

6. He insisted on taking these medications in the medical therapy.

7. Lifting this heavy weight is impossible without necessary appliances.

8. One of the effects of heat is changing a solid into liquid.

9. The faulty electrical device needs replacing.

10. An electrophysiologist can adjust your pacemaker by using these
records, so it works better for you.

11. The pulses help coordinate the timing of the two chambers’ con-
tractions.

Exercise 14. Translate the following text into Russian in writing.
Oxygenator

An oxygenator is a medical device that is capable of exchang-
ing oxygen and carbon dioxide in the blood of human patient during sur-
gical procedures that may necessitate the interruption or cessation of
blood flow in the body, a critical organ or great blood vessel. These or-
gans can be the heart, lungs or liver, while the great vessels can be
the aorta, pulmonary artery, pulmonary veins or vena cava. An oxygen-
ator is typically utilized by a perfusionist in cardiac surgery in conjunc-
tion with the heart-lung machine. However, oxygenators can also be uti-
lized in extracorporeal membrane oxygenation in neonatal intensive care
units by nurses.

For most cardiac operations such as coronary artery bypass grafting,
the cardiopulmonary bypass is performed using a heart-lung machine (or
cardiopulmonary bypass machine). The heart-lung machine serves to
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replace the work of the heart during the open bypass surgery. The ma-
chine replaces both the heart's pumping action and the lungs' gas ex-
change function. Since the heart is stopped during the operation, this
permits the surgeon to operate on a bloodless, stationary heart.

One component of the heart-lung machine is the oxygenator. The ox-
ygenator component serves as the lung, and is designed to expose the
blood to oxygen and remove carbon dioxide. It is disposable and con-
tains about 2—4 m? of a membrane permeable to gas but impermeable
to blood, in the form of hollow fibers. Blood flows on the outside of the
hollow fibers, while oxygen flows in the opposite direction on the inside
of the fibers. As the blood passes through the oxygenator, the blood
comes into intimate contact with the fine surfaces of the device itself.
Gas containing oxygen and medical air is delivered to the interface be-
tween the blood and the device, permitting the blood cells to absorb oxy-
gen molecules directly.
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Unit 8

ECHOCARDIOGRAM

Exercise 1. Learn the following words and word combinations
and their meanings.

0NN N kAW~
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. Allergies (n) — anneprusi.

. Aortic aneurysm — aHEBPH3M aOPTHI.

. Bounce off (v) — orpaxxatscs oT.

. Cardiologist (n) — kapanOJIOr.

. Chest (n) — Tpys.

. Conductive gel — mpoBoasIIHii reb.

. Congenital heart disease — BpoxIeHHbII TOPOK CepALA.
. Coronary artery — KOpoHapHasi apTepusl.

. Echocardiogram (n) — a3xokapamorpamMma.

. Echo machine (n) — 3xo-mamuHa.

. Eject (v) — BoIOpackIBath.

. Ejection fraction — ¢paxrust BeIOpoca.

. Emanating (adj) — ucxomsmid.

. Housed (adj) — pa3merieHHBIi.

. lIodine (n) — fiom.

. Mitral valve prolapse — mposarnc MUTpaiIbHOTO KiTanaHa.
. Myocarditis (n) — MUOKapauT.

. Neat trick — J0BKHIi TPIOK.

. Plain speak — mpsiMOTMHETHO TOBOPUTE.

. Prolapse (n) — mpomnaric.

. Related structures — cBsi3aHHBIE CTPYKTYPHI.
. Sonar (n) — TUAPOTOKATOP.

. Sonogram (n) — coHorpammMa.

. Transducer (n) — qaTyuk.

. Tumor (n) — omyxoJb.

. Valve abnormalities — aHOMannu KJanaHoB.
. Wave (n) — BosHa.
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Exercise 2. Read the text attentively and translate it into Russian.
Echocardiogram

An echocardiogram or echo for short, is a powerful tool used primari-
ly by cardiologists to evaluate the heart’s structure and function. An echo-
cardiogram is a type of sonogram which means that it uses sound waves
to take pictures of your heart and related structures. The system is very
similar to sonar on a submarine. The echo machine sends out sound waves
in short bursts through a special wand called a transducer. The transducer
transmits the sound waves through a conductive gel placed on your chest.
The echo machine waits for the sound waves bounce off structures and
return to the transducer. The timing and pattern of the returning sound
waves is converted to electricity and transmitted to the computer housed
within the echo machine. Through a combination of equal parts science
and magic the information is converted into a 2-dimensional moving
picture. There are several things that your doctor will be looking for when
they review your echocardiogram. The first thing will be the ejection frac-
tion. The ejection fraction (EF) represents the percentage of blood that the
heart ejects with each heartbeat. Although this method does not actually
measure the strength of the heart muscle, it does an amazing job at giving
us an estimate of how effective the heart is supplying blood to the remain-
der of the body. As a general rule, the higher the ejection fraction the more
effectively your heart is working. As with everything in life there are
exceptions. Another neat trick is the identification of portions of the heart
muscle that are not as active as they should be. This can be suggestive of
other problems like coronary artery disease or myocarditis, a type of
infection. We can also look for aortic aneurysms, mitral valve prolaps-
es, congenital heart disease, tumors, etc.

The echocardiogram is also equipped with a Doppler function.
The Doppler effect is the change in the frequency of a periodic event by
an observer moving relative to its source. What does this mean in plain
speak? If there is a sound emanating from a source, an ambulance for
instance, the frequency (pitch) of the siren will change depending upon
whether the ambulance is driving towards you or away from you.
We have all experienced this phenomenon. The echocardiogram uses this
physical principle to its advantage. We can tell which direction blood is
traveling throughout the heart and how fast that blood is traveling. This
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helps us determine whether you are having specific valve abnormali-
ties. For more complicated cases 3-dimensinoal imaging may be helpful.
The same echocardiographic principles can be used to construct a 3D
image to allow your physician to more completely evaluate your heart
structures. Three dimensional imaging is not always necessary but some-
times it can be invaluable. The decision may be made to give you con-
trast. Echo contrast is like turning on the lights in a dark room. This con-
trast does not have iodine so you do not have to worry about allergies.

Exercise 3. Complete the table 8.1 with the international words
from the text according to their stress pattern and translate them
into Russian.

Cardiologist, echocardiogram, sonogram, prolapse, submarine, system,
gel, machine, electricity, effect, structure, combination, energy, computer,
information, phenomenon.

Table 8.1

]eo |20ce |3 0e0 | 40000 | 5000 6 coe00 7 ceoo00

Exercise 4. Using the definitions given below guess the crossword
(fig. 8.1).

Across:

1. It has been defined phenomenologically as a soft, solid or solid-like
material consisting of two or more components, one of which is a liquid,
present in substantial quantity.

3. It is also used for the equipment used to generate and receive the
sound.

5. It is an abnormal condition of an organism that impairs the organ-
ism's function in whole or in part and is identified by characteristic signs
or symptoms.

8. It is the front part of the torso.

9. A person who is skilled in the science of medicine a person who is
trained and licensed to treat sick and injured people.

10. He is a physician who specializes in finding, treating, and pre-
venting diseases that affect the heart, the arteries, and the veins.
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12. There is a transfer of energy from one point to another without the
transfer of any material between the two points.

Down:

2. It is defined as a device that senses non-electrical variation signals
and shows it in an electrical form.

4. It is a specialized watercraft that can operate underwater at very
high pressures beyond the range of unaided human survivability.

6. It is a machine for manipulating data according to a list of instruc-
tions.

7. It is continually refining and expanding our knowledge of the uni-
verse, and as it does, it leads to new questions for future investigation.

11. It is a type of medical imaging of the heart, using standard ultra-
sound or Doppler ultrasound.

13. It is composed of smooth muscle. It has four chambers which
contract in a specific order.

14. It is the image generated during ultrasonography, which is a diag-
nostic imaging technique that uses ultrasound to visualize anything
inside the body.

11
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Fig. 8.1. Crossword
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Exercise 5. Match the words with the opposite meaning.

1. short

2. powerful
3. primarily
4. similar
5. transmit
6. strength
7. amazing
8. active

9. equip

10. worry

a) calmness
b) power

c) slow

d) usual

e) long

f) powerless
g) derange

h) carry

i) different

j) secondarily

Exercise 6. Make up the word combinations from columns A and
B and find their equivalents in C (table 8.2).

Table 8.2
A B C
mitral valve imaging BPO’KACHHBIN MOPOK CepALa
sophisticated and | vessels MIPOJIATIC MUTPAITLHOTO KJla-
advanced maHa
single-dimension | images OJIHOMEpHBIE N300paKeHUs
ultrasound gel COBPEMEHHBIE U TIEPEIOBhIC
H300pasKeHUS
blood condition aBymepHoe (2-D) axo
echocardiography | test KPOBEHOCHBIE COCYJIbI
sticky patches beams 9XOKapAnorpaduIeckuii TecT
colorless or electrodes | JMIKUE MIIACTBIPH HIIH JIEKT-

POzl

two-dimensional | Echo OeCILIBETHBII Tellb
(2-D)
congenital heart | prolapse YJIBTPa3BYKOBBIE JTyUH

Exercise 7. Match the following English words and word combi-
nations with their Russian equivalents.

1. heart attack

2. myocardial infarction

a) 60Jb B Tpyan

b) anmmapat ni1s1 9xokapanorpadun
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3. mitral valve prolapse C) ceplevHas MbIIIIA

4. chest pain d) mmarHocTHYIECKOE 3X0

5. arterial disease €) poJiaric MUTPAJILHOTO KJlalaHa
6. echocardiography machine f) uadapxT Muokapaa

7. conductive gel €) BPOXICHHBII MTOPOK CepAra

8. heart muscle h) mmemugeckas 6oJe3Hb cepama
9. coronary artery disease 1) MPOBOJAIINI Tellb

10. diagnostic echo j) cepaeuHBId MPHCTYTI

11. congenital heart disease k) aprepuansHoe 3a00eBaHme

Exercise 8. Mark the following phrases S (if they both mean the
same) and D (if they are different).

1. first / one S/D
2. usual / common S/D
3. majority/ most S/D
4. fourthly / fourfold S/D
5. hardly / ever S/D
6. triply / three times S/D
7. nine / ninety S/D

Exercise 9. Answer the following questions.

1. What is an echocardiogram?

2. What waves does an echocardiogram use to take pictures of your
heart and related structures?

3. The system is very similar to sonar on a submarine, is not it?

4. What does the echo machine use to send out sound waves?

5. Does the transducer transmit the sound waves through a conductive
gel placed on your chest?

6. Is the timing and pattern of the returning sound waves converted
to electricity and transmitted to the computer housed within the echo
machine?

7. How is the information converted into a 2-dimensional moving
picture?

8. What is your doctor looking for when he reviews your echocar-
diogram?

9. When does your heart work more effectively?
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10. What is the echocardiogram also equipped with?
11. What is the Doppler effect?
12. Is three dimensional imaging always necessary?

Exercise 10. Make up the summary of the text in Exercise 2.

The discussed article is ...

The article contains ... parts.

The theme of the article is ...

The author considers the problem of ...

It is notable that ...

The purpose of the article is to provide ...
In conclusion the author ...

Exercise 11. Complete the sentences with the necessary preposi-
tion from the box.

| on, from, to, of, in, for, through, up of, at |

1. Depending ... what information your doctor needs, you may have
one ... several types of echocardiograms.

2. Many patients find it useful to understand the images and what the
doctor is looking ....

3. This can occur due ... tissue damage from a prior heart attack or
coronary artery disease.

4. There are several types ... echocardiograms and the doctor will
choose which one to do based ... what information they want to have.

5. The transducer projects ultrasound ... your body.

6. This lets the doctor get pictures ... a different angle than the trans-
thoracic echocardiogram.

7. Sound is made ... ... several different frequency waves

8. In many cases, the diagnosis can be made ... the basis of history,
physical examination and blood tests.

9. Transthoracic echocardiogram is a noninvasive way to look ...
blood flow through the heart and heart valves.
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Exercise 12. Divide the words into five columns (table 8.2) accor-
ding to their part of speech.

Noun Adjective Pronoun Adverb | Conjunction

He, gel, in addition, powerful, then, echocardiogram, amazing, fast,
it, neither ... nor, tissue, image, soon, us, beautiful, sonar, in order to,
them, yet, effective, valve, our, extremely, transducer, for, general, infec-
tion, me, so, obviously, test, power, all, his, disease, in fact effect, well,
conductive.

Exercise 13. Read the sentences and translate them into Russian.
Define the Participial Construction.

1. The students observed the doctor making an echocardiogram.

2. An experiment was carried out yesterday, new equipment being used.

3. This group of researchers is believed experimenting with a new
type of an echo machine.

4. The analysis of the new data having been carried out, the research-
ers made an interesting report.

5. The scientist is considered applying advanced methods of research.

6. I would like to have ultrasound machine fixed.

7. The device is assumed having many faults.

8. The experiments having been carried out, the students started a
new series of tests.

9. I would like to have an echo machine prepared.

10. We consider the echocardiogram being equipped with a Doppler
function.

11. An echocardiogram is a test, ultrasound being used to examine
the heart.

Exercise 14. Translate the following text into Russian in writing
form.

What is an Echocardiogram? An echocardiogram is a test in which
ultrasound is used to examine the heart. The equipment is far superior
to that used by fishermen. In addition to providing single-dimension
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images, known as M-mode echo that allows accurate measurement of the
heart chambers, the echocardiogram also offers far more sophisticated
and advanced imaging. This is known as two- dimensional (2-D) Echo
and is capable of displaying a cross-sectional "slice" of the beating heart,
including the chambers, valves and the major blood vessels that exit
from the left and right ventricle.

An echocardiogram can be obtained in a physician's office or in the
hospital. For a resting echocardiogram no special preparation is neces-
sary. Clothing from the upper body is removed and covered by a gown
or sheet to keep you comfortable and maintain the privacy of females.
The patient then lies on an examination table or a hospital bed.

Sticky patches or electrodes are attached to the chest and shoulders
and connected to electrodes or wires. These help to record the electro-
cardiogram (EKG or ECG) during the echocardiography test. The EKG
helps in the timing of various cardiac events (filling and emptying of
chambers). A colorless gel is then applied to the chest and the echo
transducer is placed on top of it. The echo technologist then makes
recordings from different parts of the chest to obtain several views of the
heart. You may be asked to move form your back and to the side. Instruc-
tions may also be given for you to breathe slowly or to hold your breath.
This helps in obtaining higher quality pictures. The images are constantly
viewed on the monitor. It is also recorded on photographic paper and on
videotape. The tape offers a permanent record of the examination and is
reviewed by the physician prior to completion of the final report.
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SUPPLEMENTARY TEXTS FOR READING
AND TRANSLATING

Doppler and Echocardiography Examination

What is a Doppler Examination? Doppler is a special part of the ul-
trasound examination that assess blood flow (direction and velocity). In
contrast, the M-mode and 2-D Echo evaluates the size, thickness and
movement of heart structures (chambers, valves, etc.). During the Dop-
pler examination, the ultrasound beams will evaluate the flow of blood
as it makes it way though and out of the heart. This information is pre-
sented visually on the monitor (as color images or grayscale tracings and
also as a series of audible signals with a swishing or pulsating sound).

What information does Echocardiography and Doppler provide?
Echocardiography is an invaluable tool in providing the doctor with
important information about the following:

Size of the chambers of the heart, including the dimension or volume
of the cavity and the thickness of the walls. The appearance of the walls
may also help identify certain types of heart disease that predominantly
involve the heart muscle. In patients with long standing hypertension or
high blood pressure, the test can determine the thickness and "stiffness"
of the LV walls. When the LV pump function is reduced in patients with
heart failure, the LV and RV tends to dilate or enlarge. Echocardiog-
raphy can measure the severity of this enlargement. Serial studies per-
formed on an annual basis can gauge the response of treatment.

Pumping function of the heart can be assessed by echocardiography.
One can tell if the pumping power of the heart is normal or reduced to a
mild or severe degree. This measure is known as an ejection fraction or
EF. A normal EF is around 55 to 65 %. Numbers below 45 % usually
represent some decrease in the pumping strength of the heart, while
numbers below 30 to 35 % are representative of an important decrease.

Echocardiography can also identify if the heart is pumping poorly due
to a condition known as cardiomyopathy (pronounced cardio-myo-puth-e),
or if one or more isolated areas have depressed movement (due to prior
heart attacks). Thus, echocardiography can assess the pumping ability of
each chamber of the heart and also the movement of each visualized
wall. The decreased movement, in turn, can be graded from mild to severe.
In extreme cases, an area affected by a heart attack may have no move-
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ment (akinesia, pronounced a-kine-neez-ya), or may even bulge in the
opposite direction (dyskinesia, pronounced dis-kine-neez-ya). The latter
is seen in patients with aneurysm (pronounced an-new-riz-um) of the left
ventricle or LV. It must be remembered that L'V aneurysm due to an old
heart attack does not usually rupture or "burst".

The top diagram on the monitor shows an ultrasound beam (gray trian-
gular area) traveling through the right (RV) and left (LV) ventricle. You
can also see the aorta (Ao), left atrium (LA), aortic valve (AV) and mitral
valve (MV). Please note that you can review cardiac anatomy and physi-
ology by clicking here. The two pictures on the bottom of the monitor
were taken from actual patients. The arrows point to the septum or parti-
tion between the RV and LV. The lower left picture demonstrates normal
movement of the septum as it moves towards the opposite wall of the LV
when the heart contracts. In contrast, the patient on the bottom right has
had a heart attack involving the septum. Note that the septum moves slug-
gishly. Also, it is thinner and "shriveled" as a result of the heart attack.

Approaches and tools of biotechnology

In the early years, the main achievement of biotechnology was the
ability to produce naturally occurring therapeutic molecules in larger
quantities than could be derived from conventional sources such
as plasma, animal organs, and human cadavers. Recombinant proteins
are also less likely to be contaminated with pathogens or to provoke al-
lergic reactions. Today, biotechnology researchers seek to discover the
root molecular causes of disease and to intervene precisely at that level.
Sometimes this means producing therapeutic proteins that augment the
body’s own supplies or that make up for genetic deficiencies, as in the
first generation of biotech medications.

The biotechnology industry has also expanded its research into the
development of traditional pharmaceuticals and monoclonal antibod-
ies that stop the progress of a disease. Successful production of mono-
clonal antibodies was one of the most important techniques of biotech-
nology to emerge during the last quarter of the 20th century. The speci-
ficity of monoclonal antibodies and their availability in quantity have
made it possible to devise sensitive assays for an enormous range of bio-
logically important substances and to distinguish cells from one another
by identifying previously unknown marker molecules on their surfaces.
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Such advances were made possible through the study of genes, the pro-
teins that they encode (proteomics), and the larger biological pathways in
which they act.

Applications of biotechnology

Biotechnology has numerous applications, particularly in medicine
and agriculture. Examples include the use of biotechnology in merging
biological information with computer technology (bioinformatics), ex-
ploring the use of microscopic equipment that can enter the human
body (nanotechnology), and possibly applying techniques of stem
cell research and cloning to replace dead or defective cells and tissues
(regenerative  medicine). Companies and academic laborato-
ries integrate these disparate technologies in an effort to analyze down-
ward into molecules and also to synthesize upward from molecular_biol-
ogy toward chemical pathways, tissues, and organs.

In addition to being used in health care, biotechnology has proved
helpful in refining industrial processes through the discovery and pro-
duction of biological enzymes that spark chemical reactions (catalysts);
for environmental cleanup, with enzymes that digest contaminants into
harmless chemicals and then die after consuming the available “food
supply”’; and in agricultural production through genetic engineering.

Agricultural applications of biotechnology have proved the most con-
troversial. Some activists and consumer groups have called for bans
on genetically modified organisms (GMOs) or for labeling laws to in-
form consumers of the growing presence of GMOs in the food supply. In
the United States, the introduction of GMOs into agriculture began in
1993, when the FDA approved bovine somatotropin (BST), a growth
hormone that boosts milk production in dairy cows. The next year, the
FDA approved the first genetically modified whole food, a tomato engi-
neered for a longer shelf life. Since then, regulatory approval in the
United States, Europe, and elsewhere has been won by dozens of agricul-
tural GMOs, including crops that produce their own pesticides and crops
that survive the application of specific herbicides used to kill weeds.

Studies by the U.S. National Academy of Sciences, the European
Union, the American Medical Association, U.S. regulatory agencies,
and other organizations have found GMO foods to be safe,
but skeptics contend that it is still too early to judge the long-term health
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and ecological effects of such crops. In the late 20th and early 21st cen-
turies, the land area planted in genetically modified crops increased dra-
matically, from 1.7 million hectares (4.2 million acres) in 1996 to 180
million hectares (445 million acres) by 2014. By 2014-2015 about 90
percent of the corn, cotton, and soybeans planted in the United States
were genetically modified. The majority of genetically modified crops
were grown in the Americas.

Overall, the revenues of U.S. and European biotechnology industries
roughly doubled over the five-year period from 1996 through 2000. Rapid
growth continued into the 21st century, fueled by the introduction of new
products, particularly in health care. By 2020 the biotechnology market
size was estimated at $752.88 billion globally, with new opportunities for
growth emerging in particular from government- and industry-driven
efforts to accelerate drug development and product-approval processes.

Genetically Engineered Insulin

Have you ever come across a diabetic who needs regular insulin injec-
tions? Where do you think this artificial insulin comes from? It is a product
of biotechnology applications in the field of medicine. Let’s learn about
these biotechnology applications in detail.

Earlier, diabetes was treated using insulin from the pancreas of slaugh-
tered pigs and cattle. Do you think this insulin causes any side-effects in
humans? Yes! Insulin from animal sources induces allergies and other un-
wanted immune reactions in humans. This is why there was a need to iso-
late human insulin. Is there a way to do this? What if we can use bacteria to
produce human insulin? Not only can we grow bacteria in large amounts,
but we can also mass-produce human insulin!

Insulin consists of two short, polypeptide chains — chain A and B, linked
via disulfide bridges. Insulin is produced as a ‘prohormone’ in mammals
(including humans). This prohormone has an extra peptide, the C pep-
tide, which needs to be removed to give rise to mature insulin.

The major challenge while generating human insulin is to assemble in-
sulin into its mature form. An American company called ‘Eli Lilly’ over-
came this hurdle in 1983. They prepared two DNA sequences that corre-
spond to the A and B chains of human insulin. They then incorporated
these sequences into plasmids of £. Coli to generate insulin chains. Further,
they produced the chains separately, extracted and combined them by creat-
ing disulfide bonds to give rise to human insulin.
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Optical medical devices

Optical medical devices use light to detect, diagnose, or treat disease
or injury. Often, these devices also involve coordinated motion — focu-
sing or scanning the light, for example, while squeezing or stretching
tissue. The safety, efficacy, and reliability of these devices requires spe-
cialized and careful design, construction, and alignment. Ergonomic and
clinical considerations that constrain the size and shape of the device can
further complicate the design and manufacturing process.

There are many hurdles on the way from concept to commercially
successful medical device. They can be either milestone achievements
that add value to the device and the enterprise (often in the form of in-
vestment that allows continued development) or stumbling blocks. The
same experience and expertise with medical optical systems that is vital
to the safety and efficacy of the device is also vital to the success of the
product development effort as a whole:

Early on, speed of development is critical as the basic science and
technology are proven out and refined. But even then, fragile or unstable
test devices can delay progress and confuse results.

As more prototypes are developed and tested, stability and consisten-
cy from unit-to-unit becomes more important. Also, design decisions
made at this time are increasingly difficult to change later and have a
more significant impact on the viability of the eventual device.

Most of these innovative and sensitive devices will require clinical
trials for validation, which will hinge on the stability and reliability of
the optics and mechanisms when exposed to shipping and handling; a
less controlled environment; and extended use for the first time.

In production, an optical medical device that was not designed with
alignment, fixturing, and tooling in mind will be difficult for non-
specialists to build, align, and test. The device will have already been
through verification and validation, so only marginal improvements can
be made using external tooling and fixtures without invalidating the
design. Yield may suffer and it will be difficult to scale production.

What of the Future and Concerns Surrounding Nanomaterials?

Recent years have seen an explosion in the number of studies show-
ing the variety of medical applications of nanotechnology and nano-
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materials. In this article we have glimpsed just a small cross-section of
this vast field. However, across the range, there exist considerable chal-
lenges, the greatest of which appear to be how to scale up production of
materials and tools, and how to bring down costs and timescales.
But another challenge is how to quickly secure public confidence that
this rapidly expanding technology is safe. And so far, it is not clear
whether that is being done.

There are those who suggest concerns about nanotechnology may be
over-exaggerated. They point to the fact that just because a material is
nanosized, it does not mean it is dangerous, indeed nanoparticles have
been around since the Earth was born, occurring naturally in volcanic
ash and sea-spray, for example. As byproducts of human activity, they
have been present since the Stone Age, in smoke and soot.

Of attempts to investigate the safety of nanomaterials, the National
Cancer Institute in the US says there are so many nanoparticles naturally
present in the environment that they are "often at order-of-magnitude
higher levels than the engineered particles being evaluated". In many
respects, they point out, "most engineered nanoparticles are far less toxic
than household cleaning products, insecticides used on family pets, and
over-the-counter dandruff remedies," and that for instance, in their use
as carriers of chemotherapeutics in cancer treatment, they are much less
toxic than the drugs they carry.

It is perhaps more in the food sector that we have seen some of the
greatest expansion of nanomaterials on a commercial level. Although the
number of foods that contain nanomaterials is still small, it appears set to
change over the next few years as the technology develops. Nanomateri-
als are already used to lower levels of fat and sugar without altering
taste, or to improve packaging to keep food fresher for longer, or to tell
consumers if the food is spoiled. They are also being used to increase the
bioavailablity of nutrients (for instance in food supplements). But, there
are also concerned parties, who highlight that while the pace of research
quickens, and the market for nanomaterials expands, it appears not
enough is being done to discover their toxicological consequences.

This was the view of a science and technology committee of the
House of Lords of the British Parliament, who in a recent report on
nanotechnology and food, raise several concerns about nanomaterials
and human health, particularly the risk posed by ingested nanomaterials.
For instance, one area that concerns the committee is the size and excep-
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tional mobility of nanoparticles: they are small enough, if ingested, to pe-
netrate cell membranes of the lining of the gut, with the potential to access
the brain and other parts of the body, and even inside the nuclei of cells.

Another is the solubility and persistence of nanomaterials. What hap-
pens, for instance, to insoluble nanoparticles? If they can't be broken
down and digested or degraded, is there a danger they will accumulate
and damage organs? Nanomaterials comprising inorganic metal oxides
and metals are thought to be the ones most likely to pose a risk in this area.

Also, because of their high surface area to mass ratio, nanoparticles
are highly reactive, and may for instance, trigger as yet unknown chemi-
cal reactions, or by bonding with toxins, allow them to enter cells that
they would otherwise have no access to. For instance, with their large
surface area, reactivity and electrical charge, nanomaterials create the
conditions for what is described as "particle aggregation" due to physical
forces and "particle agglomoration" due to chemical forces, so that indi-
vidual nanoparticles come together to form larger ones. This may lead
not only to dramatically larger particles, for instance in the gut and inside
cells, but could also result in disaggregation of clumps of nanoparticles,
which could radically alter their physicochemical properties and chemi-
cal reactivity. "Such reversible phenomena add to the difficulty in under-
standing the behaviour and toxicology of nanomaterials," says the com-
mittee, whose overall conclusion is that neither Government nor the Re-
search Councils are giving enough priority to researching the safety of
nanotechnology, especially "considering the timescale within which
products containing nanomaterials may be developed".

They recommend much more research is needed to "ensure that regu-
latory agencies can effectively assess the safety of products before they
are allowed onto the market". It would appear, therefore, whether actual
or perceived, the potential risk that nanotechnology poses to human
health must be investigated, and be seen to be investigated. Most nano-
materials, as the NCI suggests, will likely prove to be harmless. But when
a technology advances rapidly, knowledge and communication about its
safety needs to keep pace in order for it to benefit, especially if it is also
to secure public confidence. We only have to look at what happened, and
to some extent is still happening, with genetically modified food to see
how that can go badly wrong.
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TRANSCRIPTS
Unit 2, exercise 15

In 1895 a physicist named Wilhelm Roentgen was doing experiments
with a cathode tube, a glass container in which a beam of electrons lights
up a fluorescent window. He had wrapped cardboard around the tube to
keep the fluorescent light from escaping, when something peculiar hap-
pened. Another screen outside the tube was glowing. In other words, in-
visible rays had passed through the cardboard. Wilhelm no idea what
rays were, so he called them X-rays and his discovery eventually won
him a Nobel Prize. Here is what we now know was happening. When
high energy electrons in the cathode tube hit a metal component, they
either got slowed down and released extra energy, or kicked off electrons
from the atoms they hit, which triggered a reshuffling that again released
energy. In both cases, the energy was emitted in the form of X-rays,
which is a type of electromagnetic radiation with higher energy than
visible light, and lower energy, than Gamma rays. X-rays are powerful
enough to fly through many kinds of matter as if they are semi-
transparent and they are particularly useful for medical applications be-
cause they can make images of organs, like bones, without harming
them, although they do have a small chance of causing mutations in re-
productive organs, and tissues like the thyroid, which is why lead aprons
are often used to block them. When X-rays interact with matter, they
collide with electrons. Sometimes, the X-rays transfers all of its energy
to the matter and gets absorbed. Other times, it only transfers some of its
energy, and the rest is scattered. The frequency of these outcomes de-
pends on how many electrons the X-rays are likely to hit. Collisions are
more likely if a material is dense, or if it is made of elements with higher
atomic numbers, which means more electrons. Bones are dense and full
of calcium, which has a relatively high atomic number, so they absorb
X-rays pretty well. Soft tissue, on the other hand, is not as dense, and
contains mostly lower atomic number elements, like carbon, hydrogen,
and oxygen. So more of the X-rays penetrate tissues like lungs and mus-
cles, darkening the film. These 2-D pictures are only useful up to a point,
though. When X-rays travel through the body, they can interact with
many atoms along the path. What is recorded on the film reflects the sum
of all those interactions. It is like trying to print 100 pages of a novel on
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a single sheet of a paper. To see what is really going on you would have
to take X-rays views from many angles around the body and use them to
construct an internal image. And that is something doctors do all the time
in a procedure called a CT, Computed Tomography scan, another Nobel
Prize winning invention. Think of CT like this with just one X-ray, you
might be able to see the density change due to a solid tumor in a patient,
but you would not know how deep it is beneath surface. However, if you
take X-rays from multiple angles, you should be able to find the tumor's
position and shape. A CT scanner works by sending a fan or cone of X-
rays through a patient to an array of detectors. The X-ray beam is rotated
around the patient, and often also moved down the patient's body, with
the X-ray source tracing a spiral trajectory. Spiral CT scans produce date
that can be processed into cross sections detailed enough to spot anatom-
ical features, tumors, blood clots, and infections. CT scans can even de-
tect heart disease and cavities in mummies buried thousands years ago.
So what began as Roentgens happy accident has become medical marvel.
Hospitals and clinics now conduct over 100 millions scans each year
worldwide to treat diseases and save lives.

Unit 4, exercise 15

Biotechnology is not a new advancement in the area of science. It ac-
tually has been utilized for years, but was not significantly described as
biotechnology. In its simple form, biotechnology means utilizing living
organism or their products to revise or change human health or the envi-
ronment or to run a process. Biotechnology itself is the combination of
biology and other sciences to create new, innovative products in the ag-
ricultural sector, industrial sector and environmental industries. The
products include medicines, vaccines, grown hormones for plants and
food additives. There are nine major areas of this technology and its ap-
plications in the field of biotechnology. These nine major areas are bio-
processing technology, monoclonal antibodies, cell culture, recombinant
DNA technology, cloning, protein engineering, biosensors, nanobiotech-
nology and microarrays. Bioprocessing technology refers to use of living
cells to produce preferred products. This method has been utilized for
thousands of years without knowing the actual scientific implications of
it, such as in beer brewing, winemaking, and even for making bread and
pickles! Microorganisms were first discovered in the mid-1800s, and
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people came to realize that their biochemical machinery was the sub-
stance for these useful products. In depth research and further experi-
ments have led us today to the production of amino acids, birth control
pills, pesticides, antibiotics and also vitamins, just to name a few. Mono-
clonal antibody technology uses the cells from the immune system to
make antibodies. Monoclonal antibodies are extremely useful to locate
any pollutants found in the environment, detect microorganisms that may
be harmful in food, differentiate between normal cells and cancer cells,
and also diagnose in a more precise manner any infectious diseases that
may be present in humans, animals or plants. Cell culture simply means
growing cells outside of a living organism. There are three areas in this
study, which include plant cell culture, insect cell culture and mammali-
an cell culture. Recombinant DNA technology, in the plain sense of the
word means recombining two pieces of DNA from two different species.
This is used to produce new medicines and vaccines, slow down the pro-
cess of food spoilage, control viral diseases and hamper inflammation,
just to name a few. Cloning became well known after the cloning of Dol-
ly the sheep years back. Cloning technology actually allows for the gen-
eration of genetically identical molecules, plants, cells or animals. Pro-
tein engineering is a DNA recombinant technique that is meant to im-
prove existing proteins to create new proteins that do not exist in nature.
These proteins may then be used in food processing, drug development
and industrial manufacturing. Biosensors are a combination of biology
and the advances in microelectronics. Biosensors are detecting devices
that rely on the specificity of cells and molecules to identify and measure
substances at extremely low concentrations, which is why they are high-
ly used to measure the nutritional value, safety and freshness of food,
detect explosives, toxins and bio-warfare agents, locate and measure pol-
lutants, and also to provide emergency room physicians with bedside
measurements of vital blood components. Nano- biotechnology refers to
the study, manipulation and manufacture of ultra-small structures and
machines that can consist of only a single molecule. This field of study
enables us to improve the specificity and timing of drug delivery, in-
crease the speed and power of diagnosing diseases, and also encourage
the development of green manufacturing practices. Microarray is the
study of gene structure and functions which enable us to analyze tens of
thousands of samples simultaneously. This field allows us to monitor
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gene activity, identify genes that are important to crop productivity, and
also to detect mutations in disease-related genes.

Unit 6, exercise 15

High Intensity Laser is a device which produces coherent light of one
(or more) specific wavelength. A laser beam carries energy which
spreads through the tissue and can be used to treat inflame, torn or oth-
erwise damaged or infected tissue in which it speeds up healing, recov-
ery and reduces pain. High Intensity Laser penetrates the skin non-
invasively and spreads further into the subcutaneous, fat, muscle, tendon,
and bone tissue depending on the location of the treated area. The pro-
cess through which laser heals the damaged tissue is called photobi-
ostimulation. Upon application of laser light on human tissue there are 4
different effects that occur: reflection (the light does not penetrate the
tissue), scattering (the light is distributed randomly in the tissue), absorp-
tion (the light is absorbed by the molecules of the tissue) and transmis-
sion (the light is transferred deeper into tissue structures, being absorbed
eventually). There are 3 key effects of therapeutic High Intensity Laser:
photoacoustic, biostimulation and thermic. Human tissue is composed of
various components of which the most important for laser irradiation are
water, hemoglobin and melanin. Their absorption as well as scatter coef-
ficient are different for different wavelength. The optimum scatter to ab-
sorption ratio of 1064 nm wavelength makes it ideal for deep tissue pen-
etration. 1064 nm High Intensity Laser beam can reach up to 10cm deep
into the tissue. One of the key effects induced by the 1064nm High In-
tensity Laser beam is the photoacoustic effect. Photoacoustic waves are
created when the area is irradiated by using very short pulses with high
repetition rate. Such mechanical waves stimulate free nerve endings in
the tissue and cause nearly instantaneous pain relief in the area. Biostim-
ulation — in other words, stimulating the organism on the cellular level to
enhance healing and recovery with 1064nm laser beam is another key
effect of High Intensity Laser. Oxygen is processed in cells by mito-
chondria. Here oxygen is processed by a cascade of respiratory enzymes
and delivered to ATP synthase which synthesizes the organism's source
of energy- ATP. Faster exchange of oxygen and metabolites due to laser
irradiation causes more oxygen atoms to reach mitochondria. Mitochon-
dria are further stimulated to synthesize ATP faster by laser irradiation at
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1064 mm. ATP allows for faster synthesis of RNA and DNA and leads
to faster recovery, healing and edema reduction in the treated area. The
thermic effect of High Intensity Laser therapy is caused by absorption of
the 1064 nm laser beam in the superficial structures which consequently
causes temperature increase in the tissue. Thermic effect also causes
vasodilation. As a consequence, blood perfusion increases larger amounts
of oxygen are delivered to the tissue and more metabolites resorbed.
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