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HEPE/IMOBA

CyuacHuii po3BUTOK O10T€XHOJOT1 Ta Ol01HXkeHepli BUMarae Bin ¢axiBIliB
He Jauile rIUOOKMX 3HaHb y CBOIM ramys3i, ajge i 3JaTHOCTI O €(EKTUBHOI
KOMYHIKallil 1HO3€MHOI0 MOBOIO Ha mpodeciiiHomy piBHI. B ymoBax rioOanizaiii,
IIBUAKOTO PO3BUTKY HAyKOBUX JOCHIUKEHb Ta IHTErpamii y CBITOBY CHUIBHOTY
3HaHHS IHO36MHOI MOBH CTa€ BAXKJIMBUM IHCTPYMEHTOM JIJISl TOCTYITY 0 TIEPETIOBHX
JOCSITHEHb, MPOQECIitHOT criBOpaIll Ta MOAANBIIOT0 PO3BUTKY y HAyKOBIH cdepi.

HapuanbHuii nociOHuk «IlHO3eMHa MOBa 3a MPOQECITHUM CHPSIMYBaHHSIM)
NpU3HAYCHU I 1 3100yBayiB BHILOI OCBITH Mepioro (6akamaaBpCcbKoro) piBHs 3a
cnenianbHicTiIO G21 «bioTexHosorii Ta 6ioiHkeHepis». OCHOBHOI METOIO IHOTO
NociOHMKA € PO3BUTOK MOBHOI KOMIETEHTHOCT1 CTYACHTIB Y KOHTEKCTI MPOQeCciiHOT
TISUTBHOCTI, a TaKoK (pOpMyBaHHS HABHUOK YMTAHHS, PO3yMIiHHS Ta BUKOPHCTAHHS
HAYKOBO-TEXHIYHOI iHPOpMaIlii IHO3EMHOIO MOBOIO.

Marepian nociOHMKa CTPYKTYPOBAHO BIAMOBIIHO /10 (aXxOBOi CIIPSIMOBAHOCTI
Ta TOTped CTY/EHTIB-010TEXHOJIOTIB, 3 YypaXyBaHHSM OCOOJMBOCTEH IXHBOT
MaiOyTHbOi mpodecii. [loCiIOHMK OXOIUTIOE KIIOUYOBI TEMH, TOB’S3aHl 3
010TEXHOJIOT1SIMU Ta O101HXKEHEPI€I0, BKIIOYAIOYU 0a30BY TEPMIHOJIOTIIO, CydacHI
HaNpsSIMA JOCTIKEHb, METOIH Ta TEXHOJIOTI], III0 BUKOPUCTOBYIOTHCS B TaTy3l.

Bunanns ckmamaerscs 3 4 po3aiNiB, KOXKEH 3 SKAX BKJIIOYA€ TEKCT IS
Mertoro Bcix BhpaB (Tepekiiaj 3 aHTJIHCHKOI Ha YKpailHChKY MOBY Ta HaBIIaKH,
BIIpaBM Ha TJIYMayeHHS OKPEMHX TEpMIHIB, Ha NPABWIbHICTh TBEPIKECHHS,
MHOXHHHOTO BHOOpPY, BIANOBiJI Ha MHWTAaHHS Ta BIPAaBH KOMYHIKATUBHOIO
XapaKTepy) € 3aKpIIJICHHsS JICKCUYHUX CTPYKTYyp 0a30BHX TEKCTIB JI0 PIBHA iX
3armam’sITOBYBaHHS 1 NPOJAYKTUBHOTO BUKOPUCTaHHS B YCHOMY Ta MHCEMHOMY
MOBJICHH] Y TipodeciitHiil AisuibHOCTL. OO0B’AI3KOBUM €JIE€MEHTOM KOKHOTO PO3JLTY
€ HasBHICTb MPOEKTHOI pOOOTH TBOPUOI'O XapaKTEPy, CIPSIMOBaHA HA CAMOCTIHHUM
noIryK iHdopmMarrii.

B kiHIll HaBYaJIBPHOTO MOCIOHMKA IMPOMOHYIOTHCS TECTOBI 3aBMaHHS IS
CaMOKOHTPOJIIO, TJICYMKOBOTO OIIIHIOBaHHA pIBHA 3aCBOEHHS MaTepiany,
MEPEeBIPKA MPAKTUYHUX HABUYOK Ta MIATOTOBKUA A0 MiJCYMKOBUX ICTIMTIB 4YH
3aITIKiB.

Oco0nuBy yBary mpHIiJieHO 1HTErpailii MOBU 3 po(deciiHO0 MiATOTOBKOIO,
mo 3abe3nedyye (GopMyBaHHS y CTYJACHTIB HE JIMIIC KOMYHIKaTHBHUX, ajne M
MDKIUCIHUIUTIHAPHUX KOMITCTCHININ, HEOOXIMHMX I YCIIMHOI mpodeciiHol
TSUTHHOCTI y Talry31 010TE€XHOJIOT 1.

[TocibHuK pU3HAYEHUH I ayAUTOPHOI Ta CaMOCTIITHOT pOOOTH CTYJEHTIB 1
MOXe OyTH BHKOPHCTaHHM SIK y MeEXKaX HABUYAIBHOTO TPOIECy, TakK 1 s
1HAMBITYaJIbHOTO BIOCKOHAJICHHS PIBHS BOJIOJIIHHS iHO36MHOIO MOBOIO.

CnogiBaeMoch, 0 1€l MOCIOHWK CTaHe €()EKTUBHUM IHCTPYMEHTOM [IJIst
MIJBUIIIEHHS PIBHSA I1HIIOMOBHOI KOMIIETEHTHOCTI MaHOyTHIX (axiBI[IB Ta
CHpPUATUME IXHBOMY PO eCiifHOMY 3pOCTaHHIO B YMOBaX Cy4aCHOT'O HAyKOBOT'O Ta
TEXHOJIOT1YHOTO MPOTPeECy.



MODULE 1. BIOTECHNOLOGY

1.1. Introduction to Biotechnology
BASIC WORD LIST

Study the following words and expressions.

science-driven industry sector

HAYKOBO KGpOBaHI/If/'I CCKTOD HpOMI/ICJIOBOCTi

healthcare-related products

POJYKTH, MOB'sI3aH1 3 OXOPOHOIO 37I0POB's

therapeutics

Tepanist

DNA fingerprinting

naktunockormis [JHK

pharmaceuticals

dbapmaneBTuKa

@

AU

Biotechnology

[ b1-0-tek-'né-la-je]

A science-driven industry
sector that uses living
organisms and their
derivatives to produce
products and processes.

Biotechnology is a

science-driven industry
sector that uses living
organisms and  molecular
biology to produce

healthcare-related products.
Biotechnology companies also
develop  therapeutics or
processes (such as DNA
fingerprinting).

Biotechnology is best known for its role in medicine and pharmaceuticals,
but the science is also applied in other areas such as genomics, food production, and
the production of biofuels. Biotechnology has often been divided into several
categories; every field of this science is sometimes connected with the definite color.
Polish chemist Pawel Kafarski is renowned as the person who developed a color
code to differentiate the main areas of biotechnology. We will consider these

categories in more detail later.

Types of Biotechnology:

Biotechnology has four main types. These are:

1. Medical biotechnology

2. Agricultural & Environmental biotechnology

3. Industrial biotechnology
4. Marine biotechnology



BASIC WORD LIST

Study the following words and expressions.

process of fermentation nporiec OPoTiHHSI
harvesting crops 30MpaHHsI KYJIBTYP

yields BPOXKaHHICTh

breeding livestock PO3BEJICHHS Xy1001
groundbreaking work HOBaTOpChKa poboTa
large-scale production BEJIMKOMACIITa0HE BUPOOHHUIITBO
spur CTUMYJIFOBATH

breakthrough POPUB/IOCATHEHHS

insulin synthesis CUHTE3 IHCYIIHY

measles Kip

mumps apOTHT

rubella KpacHyxa

biotech-derived drugs 010TeXHOJIOT1UHI TpenapaTH
cancer and hepatitis B pak i rematut B

multiple sclerosis PO3CISIHHI CKIIEPO3

cystic fibrosis MYKOBICIIH]103

A History of Biotechnology

Biotechnology in its basic form has existed for thousands of years, dating back
to an era when humans first learned to produce bread, beer, and wine using the
natural process of fermentation. For centuries, the principles of biotechnology were
restricted to agriculture, such as harvesting better crops and improving yields by
using the best seeds and breeding livestock.

The field of biotechnology began to develop rapidly from the 19" century
with the discovery of microorganisms, Gregor Mendel’s study of genetics and
groundbreaking work on fermentation and microbial processes by giants in the
field such as Pasteur and Lister. Early 20th-century biotechnology led to the major
discovery of penicillin by Alexander Fleming, which went into large-scale
production in the 1940s.

Biotechnology took off in the 1950s, spurred by a better understanding in the
post-war period of cell function and molecular biology. Every decade since then
produced major breakthroughs in biotechnology. Some of the highlights are the
following:

« The discovery of the 3D structure of DNA in the 1950s

« Insulin synthesis and the development of vaccines for measles, mumps, and
rubella in the 1960s

o Massive strides in DNA research in the 1970s



« The development of the first biotech-derived drugs and vaccines to treat
diseases such as cancer and hepatitis B in the 1980s

« The identification of numerous genes and the introduction of new treatments
in decades for managing multiple sclerosis and cystic fibrosis in the 1990s

« The completion of the human genome sequence in the early 2000s, which
made it possible for scientists worldwide to research new treatments for
diseases with genetic origins like cancer, heart disease, and Alzheimer’s

1.2. Biotech Today

BASIC WORD LIST

Study the following words and expressions.

grow by leaps and bounds

POCTH K Ha APDKIKAX/CTPIMKO

to be engaged in

3aliMaTUCH

bioremediation OilopemMe iaris

to treat JIKyBaTu

tumors Iy XJIMHU

R&D JOCIIJKEHHS Ta pO3pOOKHU

The biotechnology sector has grown by leaps and bounds since the 1990s.
There are thousands of small, dynamic biotech companies, many of which are
engaged in various areas of the medical industry, such as drug development,
genomics, or proteomics, while others are involved in areas like bioremediation,

biofuels, and food products.

There also have been big product introductions in biopharma drugs. Some of the
most frequently used biotechnology medical products recently introduced include

the following:

« AbbVie's Humira is used to treat arthritis, psoriasis, and Crohn's disease.
« Roche's Rituxan, which is used to slow the growth of tumors in several types

of cancer.

« Amgen/Pfizer's Enbrel, which is used to treat several autoimmune diseases.

Career in Biotechnology

Here are the best biotechnology careers:

> Biomedical Engineer

» Biochemist

» Clinical Technician

» Microbiologist

» Process Development
Scientist

» biomMeauuHM iHXEHED

» bioximik

» KiiHiunuii TeXHIK

» MikpoGionor

» BueHwuil 3 po3BUTKY MPOIIECiB


https://context.reverso.net/переклад/українська-англійська/%D0%B4%D1%80%D1%96%D0%B6%D0%B4%D0%B6%D0%B0%D1%85
https://www.investopedia.com/terms/b/bioremediation.asp
https://www.investopedia.com/news/will-array-biopharma-break-its-downtrend/

» Biomanufacturing Specialist » Crnermianict 3 6GioMmaHyaizamii

» Business Development » MeHemxep 3 pO3BUTKY
Manager 013HECy

» Product Strategist » IlpomykToBHii cTpaTer

» Biopharma Sales » ToproBwuii mpeaCcTaBHUK
Representative Biopharma

» Medical Scientist » YueHui-MeauK

» Biotechnological Technician > BioTeXHOJIOTIYHUN TEXHIK

> Epidemiologist » Emnigemiosnor

> Microbiologist » MikpoGionor

» Medical and Clinical Lab » Menuunuii Ta KIIHIYHAN
Technologist 1a00paTOPHUH TEXHOJIOT

> Biomanufacturing Specialist » Cnerrianict 3 6ioMaHyasizarii

> Bioproduction Specialist » Crerianict 3 610MpOyKITiT

» R&D Scientist » R&D Buenuii

Assignment 1. In pairs, discuss the following questions:

1) Why did you choose this specialty?

2) What field of biotechnology are you going to study in future?

3) Say in your words what biotechnology is.

4) What are the 4 fundamental kinds of biotechnology?

5) Who created the biotechnology colours?

6) Is biotechnology a new science or not?

7) When did modern biotechnology begin?

8) What are the highlights of the great breakthroughs in biotechnology you know?
9) What areas do thousands of small, dynamic biotech companies pursue today?

10) What job is suitable for biotechnology?
Assignment 2. Put the words in the right order:

1. leaps/ sector/ biotechnology/ and/ grown/ by/ The/ the/ 1990s/ bounds/ since/ has.
2. introductions/ There/ have/ drugs/ big/ product/ been/ in/ also/ biopharma .

3. decade/ produced/ then/ Every/ major/ since/ biotechnology/ breakthroughs/ in.
4. are/ There/ of/ biotech/ dynamic/ thousands/ small/ companies.

5. companies/ Biotechnology/ or/ also/ therapeutics/ develop/ processes.


https://www.investopedia.com/news/will-array-biopharma-break-its-downtrend/

Assignment 3. Make up word combinations using the text:

molecular
harvesting
breeding
multiple
groundbreaking
to treat
biopharma
autoimmune

drugs

diseases
sclerosis
diseases
livestock

work

biology

crops

Assignment 4. Match (1-7) to the descriptions (a-g):

1. tumor

a)

the (part of) the fruit of a tree,
plant etc from which a new
plant may be grown

2. livestock

b)

an infectious disease
accompanied by red spots on
the skin

3. seed

c)

an abnormal (dangerous) mass
of tissue growing on or in the
body

4. fermentation

d)

the medical name for German
measles

5. giant

domestic animals, especially
horses, cattle, sheep, and pigs

6. rubella

the chemical change occurring
when something ferments or is
fermented

7. measles

9)

a person of very great ability or
importance

Assignment 5. Are the following statements true or false? Correct the false ones:

1. Biotechnology is not applied in other areas such as genomics, food production,

and the production of biofuels.

2. Biotechnology in its basic form has been around for several years.

3. Early 20th-century biotechnology led to the major discovery of penicillin.

4. Penicillin went into large-scale production in the 1970s.

5. For centuries, the principles of biotechnology were restricted to agriculture.
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https://www.investopedia.com/news/will-array-biopharma-break-its-downtrend/
https://dictionary.cambridge.org/dictionary/english-ukrainian/fruit
https://dictionary.cambridge.org/dictionary/english-ukrainian/tree
https://dictionary.cambridge.org/dictionary/english-ukrainian/plant
https://dictionary.cambridge.org/dictionary/english-ukrainian/plant
https://dictionary.cambridge.org/dictionary/english-ukrainian/grown
https://dictionary.cambridge.org/dictionary/english-ukrainian/infectious
https://dictionary.cambridge.org/dictionary/english-ukrainian/disease
https://dictionary.cambridge.org/dictionary/english-ukrainian/red
https://dictionary.cambridge.org/dictionary/english-ukrainian/skin
https://dictionary.cambridge.org/dictionary/english-ukrainian/abnormal
https://dictionary.cambridge.org/dictionary/english-ukrainian/mass
https://dictionary.cambridge.org/dictionary/english-ukrainian/tissue
https://dictionary.cambridge.org/dictionary/english-ukrainian/body
https://dictionary.cambridge.org/dictionary/english-ukrainian/medical
https://dictionary.cambridge.org/dictionary/english-ukrainian/name
https://dictionary.cambridge.org/dictionary/english-ukrainian/domestic
https://dictionary.cambridge.org/dictionary/english-ukrainian/cattle
https://dictionary.cambridge.org/dictionary/english-ukrainian/sheep
https://dictionary.cambridge.org/dictionary/english-ukrainian/chemical
https://dictionary.cambridge.org/dictionary/english-ukrainian/change
https://dictionary.cambridge.org/dictionary/english-ukrainian/person
https://dictionary.cambridge.org/dictionary/english-ukrainian/great
https://dictionary.cambridge.org/dictionary/english-ukrainian/ability
https://dictionary.cambridge.org/dictionary/english-ukrainian/importance

Assignment 6. Translate the sentences into English using the words you learned:

1.

10.

biorexHomoriss - HayKOBO KEpOBaHUM CEKTOpP MPOMHUCIOBOCTI, SIKHI
BUKOPHUCTOBYE >KMBI OpPraHi3MU Ta MOJIEKYJSIpHY O10J0TiI0 JUisi BUPOOHUIITBA
MIPOJYKTIB, MOB'A3aHUX 3 OXOPOHOIO 3/I0POB'S.

bioTexHO0T1sI TaKOXX 3aCTOCOBYETHCSI B 1HIIUX 00JIACTAX, TAKUX SIK TEHOMIKA,
BUPOOHUIITBO MPOAYKTIB XapuyBaHHS Ta BUPOOHUIITBO OlomMasIvBa.

Panime npuHIMNM 610T€XHOJIOT1T 0OMEeXyBaIuCcs 30MpaHHAM KpallUX KYJIbTYp
1 TIOJIIMILIEHHAM BPOKaMHOCTI HUISIXOM BUKOPUCTAHHS HAaWKpalioro HaciHHS i
pPO3BEJIEHHS Xy00U.

3 BIIKPUTTSAM MIKPOOPraHi3MiB IoYana MIBUAKO PO3BHUBATHCS 00JIaCcTh
010TE€XHOJIOT1i.

VY 1940-x pokax NeHIWIIH MIIIOB Y BEJIMKOMAacIITaOHEe BUPOOHUIITBO.

Kpame posyminHs ¢yHKIID KIITHH 1 MOJEKyJsApHOi Oionorii BiaOymnocs y
MICISIBOEHHHH TIEPioT .

VY 1980-x pokax BigOymnacs mepiia po3poOdka OI0TEXHOJOTTYHHMX IpernapartiB i
BAKLIMH JJIs1 JTIKyBaHHs TaKMX 3aXBOPIOBaHb, K paK 1 renatut B.

Y 1990-x pokax BOPOBAKEHHI HOBI METOAM JIKYBaHHS 3 PO3CISTHUM
CKJIEpPO30M Ta MYKOBICIIHI030M.

[cHYIOTP THICSYl HEBEIWKHX OIOTEXHOJOTIUHMX KOMIIaHIM, OaraTto 3 SKHX
3aiiMarOThCs PI3HUMU chepamMu MeTUIHOT TPOMHCIIOBOCTI.

[cHye npemnapar, siIkuii BAKOPUCTOBYETHCSA JIJIs1 YIIOBUIBHEHHS POCTY MYXJIMH PU

JEKUTBPKOX THIaX PaKy.

CHOOSE one of these questions to research

Project work

and be ready to present it in the classroom.

1. Pros and Cons of Biotechnology.

2. Careers in Biotechnology: An overview of different career paths available in the

biotechnology field and required skills.
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MODULE 2. BIOTECHNOLOGY: A FLAG OF
MANY COLOURS

2.1. Medical “Red” Biotechnology
BASIC WORD LIST

Study the following words and expressions.

enhance 1JIBUIIYBATH
figure out BU3HAYATH
ensure rapaHTyBaTH
antibodies aHTHTIIA
diseases XBOpOOH
proteins OlIKH
enzymes bepmeHTH
hamster XOM'SIK

heart disease CepIICBE 3aXBOPIOBAHHS
detect BUSIBIISITH
AIDS CHIJ

Medical biotechnology
is all about human health and
medicine. So, medical
biotechnology will involve

¢ producing new pharmaceutical
- drugs, antibodies, vaccines, and
){ more.
Red biotechnology
¢ offers a lot of value to the
©  pharmaceutical industry and
) the medical profession. It helps
Py g —— . to enhance patients’ quality of

life while also alleviating the experience of pain and suffering.

Red biotechnology can figure out the best drug dosages for patients, thus
working towards making drugs and treatments much more specific for people based
on their genetic code. This is going to change the future of medicine and ensure that
doctors will treat their patients in a more unique, personal way.

Red biotechnology makes use of biological materials to find solutions to
health-related problems. Often, gene expression, antibodies, and proteins are
researched to find how they can be used to create genetically-modified cells or
organisms to assist in treating various diseases.

Some examples include how proteins have been modified to encourage the

12


https://biotechhealth.com/biotech-vs-pharma/
https://biotechhealth.com/biotech-vs-pharma/

production of enzymes in hamster cells and these can be used to treat heart disease
in humans.

Red biotechnology is considered to be an inclusive field of research that uses
biological processes, treatments in conventional forms and advanced forms (such as
genetic engineering), and diagnostic methods to detect disease.

This approach has resulted in biotechnologists working on finding cures to
various human diseases, such as AIDS and hepatitis.

Assignment 1. In pairs, discuss the following questions:

1) What is medical biotechnology all about?

2) What are some of the products that medical biotechnology can produce?

3) How can red biotechnology help enhance patients’ quality of life?

4) How can red biotechnology help make drugs and treatments more specific for
people based on their genetic code?

5) What types of biological materials are used in red biotechnology to find solutions
to health-related problems?

6) Can you give an example of protein modification for disease treatment?

7) What are some of the diseases that red biotech has been used to find cures for?
Assignment 2. Put the words in the right order:

1. Medical/ medicine/ all/ human/ biotechnology/ about/ is/ and/ health.

2. biotechnology/ materials/ Red/ use/ biological/ problems/ makes/ to/ of/ find/ to/
health-related/ solutions.

3. Red/ is/ to be/ an/ considered/ field/ of/ biotechnology/ inclusive/ research.

4. working/ diseases/ on/ Biotechnologists/ cures/ to/ various/ and/ finding/ human,/
such as/ AIDS/ hepatitis.

5. Medical/ will/ drugs/ producing/ involve/ biotechnology/ pharmaceutical/ new.

Assignment 3. Match (1-6) to the descriptions (a-f):

1. enzymes a) a special substance that you take into your body to
prevent a disease.

2. antibodies b) any natural or artificially made chemical that is used as
a medicine.

3. protein ¢) the smallest basic unit of a plant or animal.
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https://biotechhealth.com/biotechnology-and-bioengineering/
https://dictionary.cambridge.org/dictionary/english/special
https://dictionary.cambridge.org/dictionary/english/substance
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4. drugs d) proteins that protect you when an unwanted substance
enters your body.

5. cell e) one of the many substances found in food such as meat,
cheese, fish, or eggs, that is necessary or the body to
grow and be strong.

6. vaccine f) proteins that help speed up metabolism, for the

chemical reactions in our bodies.

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Medical biotechnology is all about the human body and brain.

2. Medical biotechnology will involve producing new pharmaceutical drugs.

3. Red bhiotechnology helps to enhance patients’ quality of life.

4. Red biotechnology uses artificial materials to find solutions to health-related

problems.

5. Enzymes in worm cells can be used to treat heart disease in humans.

6. Red biotechnology can’t figure out the best drug dosages for patients.

Assignment 5. Make up word combinations using the text:

medical
genetic
biological
pharmaceutical
health-related

code
problems
profession
materials
industry

Assignment 6. Translate the sentences into English using the words you learned:

1. Mennuna 6i0TexHOJIOTISA niependadae BUPOOHUIITBO HOBUX (hapMarieBTUYHUX

nperapariB, aHTUTL, BAKIIUH TOIIIO.

2. YepBoHa O10TEXHOJIOTisI BUKOPUCTOBYE O10JIOTIUHI MaTepiaidl IJsl MOIIYKY

pilieHs mpobIeM, MOB'I3aHUX 31 3TOPOB'SIM.

3. AHTHTIIA Ta OLTKH TOCTIHHO JOCIIDKYIOTh, OO JOMOMOTTH B JIIKYBaHHI

PI3HHUX 3aXBOPIOBAHb.

4. ®epMEeHTH y KIITHHAX XOM'SIKIB MOXKYTb OyTH BUKOPHUCTaH1 JJisl JIKYBaHHS

CEpLEBUX 3aXBOPIOBAHb Y JIIOJICH.

5. UepBoHa G10TE€XHOJIOTIS IOTIOMAra€e MiABUIIUTH SKICTh )KUTTS MaIli€HTIB.
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2.2. Industrial “White” Biotechnology

BASIC WORD LIST

Study the following words and expressions.

Biocatalyst OiokaTaiizaTop
mould [BLJTb

yeast JPIKIUK]
regulation HOpMa
biodegradable 0iopo3KJIaIHI
renewable TIOHOBJTIOBaHI1
starch KPOXMaJb
destructive pyHHIBHUI
recovery B1JTHOBJICHHS
conventional 3BHYANHUIN
sludge MY

trickling CTPYMHHHI
amino acids aAMIHOKHCJIOTH
vertebrates XpeOeTHI

fungi rpudH

mites KJTIL

to be unwanted OyTH HebaKaHUM

Biotechnology has a
« wide area of application that
* plays a very important role in
. . our daily life. There is one
§L. important field of
_ biotechnology  known as
3. ‘White biotechnology’. White
biotechnology is just an
implementation of

: biotechnology in the industrial
sphere that helps the growing bioeconomy. The primary key tools of white
technology are Biocatalysts. Biocatalysts are widely used in various chemical and
agro-food industries.

Biocatalysts are new enzymes and microorganisms that are the improved
version of enzymes that act as a toolbox that is used in evaluation techniques that
are applied in Enzyme engineering.

Now, the question is why this biotechnology is known as white biotechnology
the answer is when we apply application part of this field in our daily life during the
practical process we use mould, bacteria, yeast, and different enzymes that help to
15




synthesize products that are easy to degrade, they create less waste and for their
function, they require less energy for their production. In short, we can say that white
biotechnology has stricter environmental regulations and helps to grow a mass of
biodegradable products.

The role of white biotechnology sees in many innovations in the chemical,
food, packaging, health care industries, and textile industries also.
Let's discuss all major application parts of White Biotechnology :

1. Production of energy from renewable biomasses

White biotechnology helps in the production of energy from renewable
biomasses (renewable biomasses are like starch from corn, potatoes, organic matter
such as wood, crop waste garbage, etc) they are known as biopower technologies
that help to convert renewable biomass fuels into heat and electricity. It is a
conversion process like the conversion of stored biomass to produce biopower.
These types of energy are helpful to reduce pollution in our environment.

2. Production of biodegradable plastics

As we see in our daily life we use plastics in very large amounts which leads
us to cause degradation of our environment because they are non-biodegradable and
causes environmental pollution that shows a destructive impact on living
organisms. So, replacement of this harmful plastic is required to reduce its impact
on our environment. In white biotechnology, there is one important application part
that is known as the Production of biodegradable plastics.

3. Role in Recovery of metals

In the White biotechnology field, several bio-based technologies are used for
various research and development activities. White biotechnology offers
pyrometallurgical technology and biohydrometallurgy that is very helpful in the
recovery of metal. These methods are constructive, show lower environmental
impact, or be cost-effective compared to conventional methods.

4. Helps in the production of Bio-Based fuel & Energy

White biotechnology has the greatest contribution to the production of ethanol
I.e. greatest contribution to energy production. White biotechnology helps in the
production of biofuels that help to control environmental pollution, help to decrease
oil prices, and increase the advancement to promote the development of alternative
energy.

5. White biotechnology used in waste treatment

In biotechnology, there are different types of methods like activated sludge,
trickling filters, oxidation ponds, biofilters, and anaerobic methods that are
biological techniques based, and are used in waste treatment.

6. Production of Different types of metabolites
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The white biotechnology field shows advanced technologies for the
production of various types of metabolites either primary metabolites or secondary
metabolites.

Primary metabolites like amino acids, nucleosides, etc are used in various
processes such as fermentation or chemical synthesis and are rarely used in
therapeutic compounds.

Secondary metabolites are low molecular mass that is produced during the
idiophase of microorganisms. They are used for human health and the economic
purposes of our society.

7. White biotechnology application part in the production of Biocontrol agent

White biotechnology plays a very important role in controlling various
organisms like vertebrates, fungi, bacteria, viruses, mites, insects, and natural
chemicals. Biocontrol agents are those that help to control and for the protection of
resources that are not good for human beings. These biocontrol agents will be
developed using GM technologies. For example, FBCAs ( Fungal biocontrol agents)
produce mycotoxins ( toxigenic fungi) that are useful to control unwanted
vegetation.

Like all technologies, white biotechnology provides enormous benefits that
are very beneficial to our environmental health. By using this technology we have
to solve problems and make useful products.

Assignment 1. In pairs, discuss the following questions:

1) What does White biotechnology deal with?

2) Why is this biotechnology known as white biotechnology?

3) What are the main tools of White Technology? And where are they used?
4) What are Biocatalysts?

5) In which industries is White Biotechnology used?

6) What are the examples of industrial biotechnology using?

7) How does White biotechnology help in energy production?

8) Why is it necessary to produce biodegradable plastics?

9) What technologies does White biotechnology offer in metal recovery?
10) What is the use of biofuel production?

11) What methods are used in waste treatment?

12) What fungi are useful for controlling unwanted vegetation?

Assignment 2. Put the words in the right order:
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1. are/ Biocatalysts/ used/ chemical/ various/ and/ widely/ agro-food/in /industries.
2. environment/ types/ are/ These/ helpful/ energy/ to/ of/ reduce/ pollution/ in/ our.
3. are/ society/ used/ and/ for/ the/ health/ economic/ human/ our/ purposes/ They/of.
4. tools/ are/ white/ key/ The/ technology/ primary/ of/ Biocatalysts.

5. White/ helps/ in/ biomasses/ production/ the/ energy/ of/ from/ biotechnology/

renewable.

Assignment 3. Make up word combinations using the text:

industrial pollution
white vegetation
environmental filters
biodegradable sphere
destructive impact
conventional sludge
environmental products
activated methods
trickling regulations
unwanted technology

Assignment 4. Match (1-6) to the descriptions (a-f):

1. mould a) a substance in foods such as rice, bread, and potatoes

2. sludge b) a green or black substance that grows in wet places or
on old food

3. mite ¢) things that are not wanted, especially what remains
after you have used something

4. fungi d) an extremely small insect with eight legs

5. starch e) soft, wet soil, or a substance that looks like this

6. waste f) a type of plant without leaves and without green
colouring that gets its food from other living or
decaying things

Assignment 5. Are the following statements true or false? Correct the false ones:

1. White biotechnology is primarily focused on improving agricultural practices.

2. Biocatalysts are advanced enzymes and microorganisms used in various
industries.

3. The production of biodegradable plastics is a significant application of white
biotechnology.
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4. White biotechnology has no impact on energy production.

5. The text states that white biotechnology can help recover metals using bio-based

technologies.

6. Primary metabolites are commonly used in therapeutic compounds according to
the text.

7. White biotechnology can help control harmful organisms through biocontrol

agents.

Assignment 6. Match the words from the left to their synonyms on the right and
compare their meanings:

contribution purpose
waste decrease
synthesize advantageous
reduction manage

role input
conventional advancements
beneficial produce
innovations traditional
control residue

Assignment 7. Translate the sentences into English using the words you learned:

1.

ITin 9ac mpakTHYHOTO MPOLIECY MU BUKOPUCTOBYEMO IBLIb, OAKTEpIi, APIKIKI
Ta pi3Hi HepMEHTH, K1 TOTIOMararoTh CHHTE3yBaTH TIPOTYKTH.

biorexHomorist Mae muUpPoOKy 00JIaCTh 3aCTOCYBAaHHS, sIKa BIAIrpae Ay’Ke BaKIUBY
POJIb y HAIIIOMY TOBCAKIACHHOMY KHUTTI.

bini GioTexHonorii BimIrparOTh Idy’K€ BAXKIUBY PpPOJb y KOHTPOJI PIZHHUX
OpraHi3MiB, TakuX sIK XpeOeTHi, BipycH, Oakrepii, rpulu, KoMaxu, KT Ta
IPUPOJIHI XIMIYHI PEYOBHUHH.

biokaranizaTopu — 1me HOBi (hepMEHTH 1 MIKPOOPTaHi3MHU, SKi € TMOJIMIIECHOIO
Bepciero (hepMEHTIB.

bira GioTexHoJIOTISA Ja€ BEIMYE3HI IMEpeBaru, sKi Ay)Ke KOPHUCHI JIJIT HAIIOTO
€KOJIOTIYHOTO 37]0POB'SI.

BupoOnuiirBo  010po3kjagaHMX IUIACTMAC OJHAa 3 BaXJIMBUX YaCTHH

3aCTOCYBaHHS y OU1ii1 610T€XHOJIOT11.
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2.3. Agricultural and Environmental “Green” Biotechnology

BASIC WORD LIST

Study the following words and expressions.

biopesticides OlomecTUIIN U
thrive PO3KBITaTH/ IPOIIBITATH
artificial insemination MITYYHE 3aIlTiTHeHHS
contaminated sites 3a0pyTHEH1 UISTHKH
eliminate 3HHIIYBAaTH/ YCYBaTH
pollutants 3a0pYIHIOOY1 PpEYOBUHU
convert IIEPETBOPIOBATHU
invent BUHAXOJIUTH, TICPIIMM CTBOPIOBATH
reduce 3MEHIIIUTH
instead of 3aMiCTh
A e f= = i These two areas of

‘ ;’é. . biotechnology are both put into
! A, the “green” color category.
= 2 Basically, green
0 A A a\ biotechnology concentrates on
, technologies related to

agriculture, such as when it
comes to finding ways to
produce stronger crops or
creating new biopesticides to
reduce how many chemicals are
used by farmers.

Other projects that agricultural biotechnologists will be involved in include
the following:

« Using bacteria to encourage plant growth and improve crop yields.

« Using plants to remove heavy metals from the environment that can be toxic
to it as well as to human health.

« Using genetic manipulation to help plants thrive in spite of damaging weather
conditions, such as frost.

« Using technology in animal breeding, such as the use of artificial
insemination, which is said to be the most widely applied animal
biotechnology.

As for environmental biotechnology, the main goal is combining biology with

engineering. This can develop various processes to clean contaminated sites.

Fungi, bacteria, and microbes are often used as organic ways of eliminating

pollutants in the environment. Some tasks that environmental biotechnologists will
have include the following:
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Converting plants into biofuels.

Inventing plant-based bioplastics that are kinder to the environment and can
reduce waste.

Engineering microbes or plants that can process and eliminate toxins and
contaminants in the environment.

Using geographic information systems to find and map contaminated sites as
well as how the pollutants spread.

Transforming waste into biogas or other natural sources of energy.

Finding ways to make industrial processes cleaner, such as by using biological
enzymes instead of chemical substances.

Assignment 1. In pairs, discuss the following questions:

1) What is the primary focus of green biotechnology?

2) How does green biotechnology aim to reduce the use of chemicals in farming?

3) What role do bacteria play in agricultural biotechnology?

4) How can plants be used to benefit the environment in agricultural biotechnology?

5) Why is genetic manipulation important in agriculture, particularly regarding

weather conditions?

6) What is one of the most widely applied technologies in animal breeding?

7) What is the main goal of environmental biotechnology?

8) How do fungi, bacteria, and microbes contribute to environmental biotechnology?

9) What are some of the benefits of converting plants into biofuels?

10) How can geographic information systems be used in environmental

biotechnology?

Assignment 2. Make up word combinations using the text:

green sites

heavy waste

weather substances
artificial conditions
reduce metals
contaminated biotechnology
chemical insemination

Assignment 3. Put the words in the right order:

1.is/ b

iotechnology/ most/ animal/ Artificial/ widely/ used/ insemination/ by.
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2. improve/ to /Using/ plant/ encourage/ bacteria/ yield/s growth/ and/ crop.
3. on/ concentrates/ biotechnology/ related/ agriculture/ Green/ technologies/ to.
4. other/ waste/ or/ into/ Transforming/ biogas/ energy/ sources/ natural/ of.

5. of/ enzymes/ Use/ chemicals/ of/ biological/ instead.

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Plant bioplastics can increase waste.

2. Geographic information systems are used to find and map contaminated sites, as

well as ways to spread pollutants.

3. Using chemicals instead of biological enzymes is a way to make industrial
processes cleaner.

4. The use of genetic manipulation helps plants thrive despite harmful weather
conditions such as frost.

5. Waste can be transformed into biogas or other natural energy sources.

6. Fungi, bacteria and microbes are often used as inorganic ways to eliminate
pollutants in the environment.

Assignment 5. Match (1-4) to the descriptions (a-d):

1. insemination a) anything growing from the ground,
having a stem, a root and leaves

2. crop b) a place where a building, town etc
IS, was, or is to be, built

3. site c) a plant which is farmed and
harvested

4. plant d) the act of sowing (of seeds in the
ground or, figuratively, of germs in
the body or ideas in the mind, etc.)

Assignment 6. Translate the sentences paying attention to the italicized words:

1. The site for the new factory has not been decided.
2. This site has a lot of useful links for finding out more about the subject.
3. There are some plants that are used only in medicine.

4. In our country there are some plants producing chemical fertilizers.
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5. That bird has a large crop.

6. Grain crops are widely grown by farmers.

Assignment 7. Complete the translation of the sentences:

1. (Iryyne 3amnigHeHHs) IS @ common technique in agricultural biotechnology,
improving the genetics of livestock and increasing production efficiency.

2. Biotechnologists are developing methods to clean (3a6pyanenux Micip) by using
plants that naturally absorb and (3aumyrots) pollutants.

3. Using bacteria that (mpomugitarots) in polluted environments allows for the natural
remediation of (3a0pynuenux micip), a process known as bioremediation.

4. (3amicts Toro, 1100) relying on traditional chemical fertilizers, biotechnology
offers biofertilizers that can naturally improve soil health and (BposxaiiHicTs).

5. Certain plants can absorb heavy metals from the soil, helping to (ycynytn)
contaminants and improve soil quality for future crops.

6. Scientists continuously (Bunaxomsts) biopesticides that target specific pests

without harming beneficial organisms, reducing the need for chemical pesticides.

Assignment 8. Translate the sentences into English using the words you learned:

1. CTBopeHHsT HOBUX OIOMECTHULIMIIB HEOOXiAHI I 3MEHIICHHS KIIbKOCTI
XIMIYHHUX PEUYOBHH, SIKI BHKOPUCTOBYIOTHCS (hepMepaMH.

2. bakrtepii MOXXYTh CTUMYJIFOBATH PICT POCIIHMH 1 TOJIMIIUTH BPOKAWHICTB.

3. 3eneHa OIOTEXHOJIOTIS KOHIIGHTPYETHhCSI HA TEXHOJOTISAX, TMOB'SI3aHUX 3
CLTBCHKUM T'OCTIOTIAPCTBOM.

4. Baxki MeTaiau 3 HaBKOJUIIHHOTO CEPEOBHUIINA MOXYTh OyTH TOKCUYHUMU IS
HBOTO, & TAKOXK TSI 37JOPOB'ST JTFOAMHH.

5. HaiiGinbm mmpoKo 3aCTOCOBYBAHOIO OI0TEXHOJIOTIEI0 TBAPUH € BUKOPHUCTAHHS
MITYYHOTO 3aTUTITHCHHS.

6. OcHOBHaA MeTa €KOJIOTTYHOT O10TEeXHOJIOT1l — MO€THAHHS O10JI0T11 3 IHKCHEPI€ETO.

7. OpHe 13 3aBIaHb O10TEXHOJIOT1B-€KOJIOTIB € TIEPETBOPEHHS POCIUH B O10MaIMBO.

23



2.4. Marine “Blue” Biotechnology

BASIC WORD LIST
Study the following words and expressions.

food supplements Xap4oBi J0OABKH
algae BOJIOPOCTI
shellfish MOJIFOCKH
terrestrial organisms 3eMHI OpraHi3MH
sponge ryOka

venom oTpyTa

cone snail KOHYCOIIOTIOHHI PABIIUK
painkiller 3HEOO0TI0I0UE
potent IIOTY>KHUU
microalgae MIKPOBOJIOPOCTI
jellyfish Meay3a

The oceans cover 70% of
our planet’s surface with a vast
expanse of sea water. Human
beings have been relying on the
ocean’s resources to sustain
themselves.

However, with the rise of
modern  society and the
emergence of new technologies
we have been able to explore
the oceans more and understand

- = = better the many marine
organisms that inhabit the seas. So how do we use ocean resources?

Blue biotechnology is sometimes regarded as the fourth main type of
biotechnology. It refers to the study of marine organisms with a focus on using these
organisms for various human purposes, such as creating new medicines, cosmetics,
and food supplements to enhance human health.

Drug discovery represents one of the most promising and highly visible
outcomes of blue biotechnology. Biochemical compounds that are produced by
marine invertebrates, algae, bacteria and shellfish, are very different than those from
related terrestrial organisms and thus offer great potential as new classes of
medicines. Some of the examples of marine-derived drugs include an antibiotic from
a fungi, two closely related compounds extracted from a sponge that can be used to
treat cancer and the herpes virus, and a neurotoxin, a substance derived from the
venom of cone snails, that has a kind of painkiller properties which makes it 10,000
times more potent than morphine without having any side effects to the patient.

N o
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An exciting idea is using marine biotechnology to create alternative sources
of energy. Biofuel, for example, can be made from microalgae. The benefit is that
algal biomass can be artificially grown without competing with other plants.

The industrial sector benefits greatly from “blue” biotechnology. Various
proteins, biopolymers, biomaterials, and enzymes are produced in large quantities
from the marine ecosystem.

Examples include biotechnology products such as green fluorescent protein
derived from jellyfish that’s used to create energy due to how it reacts to UV light.

Assignment 1. In pairs, discuss the following questions:

1) What does marine biotechnology do?

2) What is one of the most promising and highly visible results of Blue
biotechnology?

3) What diseases are treated with compounds extracted from a sponge?

4) What substance is derived from the venom of cone snails? And what properties
does it have?

5) What algae can be used to make biofuels? And what is their advantage?

6) What are the benefits of blue biotechnology for the industrial sector?

7) What is derived from jellyfish? And what is used for?

Assignment 2. Match the words from the left to their synonyms on the right and
compare their meanings:

venom obtain
outcome salt water
produce populate
derive invent
inhabit create
create poison
marine result

Assignment 3. Put the words in the right order:

1. is/ type/ biotechnology/ the/ regarded/ as/ Blue/ main/ fourth/ of/ biotechnology.
2. sources/ Using/ alternative/ biotechnology/ create/ marine/ to/ energy.
3. kind/ painkiller/ Neurotoxin/ of/ properties/ has/ a.

4. protein/ fluorescent/ from/ Green/ energy/ derived/ create/ jellyfish/ to/ used.
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5. extracted/ a/ herpes/ sponge/ Compounds/ be/ treat/ virus/ used/ to/ from/ can/ the/

cancer/ and.

Assignment 4. Make up word combinations using the text:

cone biotechnology
terrestrial sources

blue snail
alternative organisms
marine resources
modern protein

ocean ecosystem
fluorescent society

Assignment 5. Are the following statements true or false? Correct the false ones:

1. Green fluorescent protein derived from shellfish used to create energy.

2. The oceans cover 90% of our planet’s surface.

3. Neurotoxin has a kind of painkiller properties.

4. One of the most promising and highly visible outcomes of blue biotechnology is
cosmetic discovery.

5. Blue biotechnology is sometimes regarded as the fourth main type of
biotechnology.

6. Morphine is derived from cone snail venom.

7. Various proteins, biopolymers, biomaterials, and enzymes are produced in large
quantities from the marine ecosystem.

Assignment 6. Match (1-5) to the descriptions (a-e):

1. sponge a) adrug etc which lessens or removes pain

2. venom b) a drug made from opium, used to stop
people from feeling pain or to make people
feel calmer

3. painkiller c) made by man; not natural; not real

4. morphine d) the poison produced by some snakes,
scorpions etc, transmitted by biting or
stinging

5. artificial e) a type of sea animal, or its soft skeleton,
which has many holes and is able to suck
up and hold water

26


https://dictionary.cambridge.org/dictionary/english-ukrainian/drug
https://dictionary.cambridge.org/dictionary/english-ukrainian/pain
https://dictionary.cambridge.org/dictionary/english/drug
https://dictionary.cambridge.org/dictionary/english/opium
https://dictionary.cambridge.org/dictionary/english/stop
https://dictionary.cambridge.org/dictionary/english/people
https://dictionary.cambridge.org/dictionary/english/feeling
https://dictionary.cambridge.org/dictionary/english/pain
https://dictionary.cambridge.org/dictionary/english/people
https://dictionary.cambridge.org/dictionary/english/feel
https://dictionary.cambridge.org/dictionary/english/calm
https://dictionary.cambridge.org/dictionary/english-ukrainian/real
https://dictionary.cambridge.org/dictionary/english-ukrainian/poison
https://dictionary.cambridge.org/dictionary/english-ukrainian/biting
https://dictionary.cambridge.org/dictionary/english-ukrainian/type
https://dictionary.cambridge.org/dictionary/english-ukrainian/sea
https://dictionary.cambridge.org/dictionary/english-ukrainian/animal
https://dictionary.cambridge.org/dictionary/english-ukrainian/its
https://dictionary.cambridge.org/dictionary/english-ukrainian/soft
https://dictionary.cambridge.org/dictionary/english-ukrainian/skeleton
https://dictionary.cambridge.org/dictionary/english-ukrainian/suck
https://dictionary.cambridge.org/dictionary/english-ukrainian/hold
https://dictionary.cambridge.org/dictionary/english-ukrainian/water

Assignment 7. Complete the translation of the sentences:

1. The (ryoka) is an example of a marine organism that has been studied for its
antibacterial and antifungal properties.

2. Some marine animals, like the (konycomoaiOHuii pasiuk), produce (otpyra) that
has shown remarkable medicinal potential.

3. Unlike typical pain medications, this marine-derived (3ue6osrorounii 3aci6) IS
highly effective without causing harmful side effects.

4. (Bomopocrti ) and (mikpoBogopocti) are commonly used in this field due to their
high nutritional value and potential for producing biofuels.

5. Unlike (mazemni opranizmu), marine species like (momtocku) and (ryoxu)

produce unique bioactive compounds valuable for health and medical research.
Assignment 8. Translate the sentences into English using the words you learned:

1. Cuns 610T€XHOJIOTIS BITHOCUTHCS /10 BUBYEHHS Ta BUKOPUCTAHHSI MOPCHKUX
OpraHi3MiB JJii CTBOPEHHSI HOBUX JIIKiB, KOCMETHUKH, Xap4uOBUX J00AaBOK JJis
MOJIIIIEHHS 3/I0POB'Sl JIFOIUHU.

2. 3 TOSBOI0 CYYacCHOTO CYCHUIBLCTBA Ta HOBHX TEXHOJIOTiN JIFOAW JOCIIIUIN
OUuThbIIIE OKeaHIB 1 Kpalle 3po3yMiin 0arato MOPCHKMX OpPraHi3MiB, SKi
HACEJISIIOTh MOPAI.

3. BomopocTi 6iomacu MOXYTh OyTH IITY9HO BHPOIIEHI 0€3 KOHKYpEHIIi 3
IHITUMH POCITHHAMH.

4. 3 MOPCBHKOT €KOCHUCTEMHU BUPOOJSIOTHCS y BENMKINA KUTBKOCTI Pi3HI OUTKH,
Oiomoimepu, 6GlomaTepianu Ta GepMEHTH.

5. llpukmagu JMiKiB MOPCHKOTO TOXO/PKEHHS  BKIIOYAOTh TPUOKOBUU
aHTUOIOTHUK 1 JBI CIOJYKH, OTPUMAaHi 3 TYOKW, IIJIsi JIKyBaHHSA paKy Ta
repriecy.

6. [HmMM npuKIagOoM € HEMPOTOKCHH 3 OTPYTH KOHYCHOTO PaBIIMKA, IKUH Mae
6ose3zacnokiinmBi BiractuBocti B 10 000 pasiB cuibHImI 3a MOpdiH 0e3

MoOIYHUX €(EeKTIB.
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2.5. Yellow Biotechnology
BASIC WORD LIST

Study the following words and expressions.

repository CXOBHIIIE

nutrient MOKMBHA PEYOBHHA
health-promoting additives KOPHUCHI JUIs 3I0pOB’ sl JOOABKU
fortification 30araueHHs

fermentation OpoIiHHS

storage 30epiraHHs

preservation 30epexeHHs/KOHCepBallis
test-tube meat M’sICO 3 IPOOIPKH
non-healing wounds He3arolHi paHu

tobacco hornworm TIOTIOHOBUN POTOBHK
silkworm IIOBKOTIPSIJT

pest ITKITHUK

Yellow biotechnology is
analogous to the red (animals)
and green (plants)
biotechnology. = Making the
enormous repository of all the
natural substances available to
the bio-economy is yellow
biotechnology, which is also
called ‘Insect Biotechnology’.
| In other words, Yellow

Biotechnology is mainly the use
: of biotechnological techniques
on insects or their cells to develop different products or services that are used in
agriculture, medicine, and industry.
These Are What Yellow Biotechnology Includes

. Minimizing environmental exploitation from meat production
. Modification of plant toxins
. Extracting useful insects products

Goals of Yellow Biotechnology
The major goal of yellow biotechnology is to provide high nutrient value
quality foods to humans that have health-promoting additives without harming (or
polluting) the environment.
The On-Going Applications of Yellow Biotechnology
1. Insect Derived Enzymes for White Biotechnology
Insects can eat any organic product because they have specialized enzymes.
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These specialized enzymes can be used for the food industry and waste
management of organic products.

2. Nutritional Food Production

Production of quality foods, improvement, and nourishment by using
technologies such as fortification, enzymatic, microbial, and GMOs.

Using fermentation technologies for enhancing food aroma, taste, and
nutrition quality. Storage and preservation of food from the various harmful
microbes and enhancing their self-life.

3. Genetically Modified (GM) Crops

Genetic engineering is the main tool for the removal and addition of particular
gene codes in organisms, plants, or animals. So by removing unwanted genes from
the plants or animals and the addition of useful genes provides more nutritious,
healthy, and tasty food.

Majorly grown agricultural crops like maize, rice, wheat, tomato, eggplant,
bean, cauliflower, potato, apple, orange, etc. are already genetically modified and
successfully grown at the commercial level. Similarly, animals that are used for eggs
and meat production are also genetically modified for high-quality eggs and meat.

4. In-Vitro Cell Culture Technology

By using animal tissue culture techniques test-tube meat was also produced.
For the production of meat, in vitro cell culture technology is used on adult cow stem
cells.

5. Drugs from Insects

Lucilia sericata (common green bottle fly) is used for the treatment of chronic
or non-healing wounds. Larval secretions of Lucilia sericata in-vitro were found to
improve wound closure.

6. RNAI technology for Insect Pest Management

Insects are major pests that affect the crop directly or indirectly and they are
the major constraint to fulfill global food demands. Traditional pest control
strategies like chemical, mechanical, biological, etc. have limitations. Using
chemicals and pesticides is harmful to the environment and for us. The use of
existing transgenic approaches also has certain limitations.

RNAI (RNA interference) technology is sequence-specific silencing for the
targeted gene is a naturally occurring process in plants that provide defense against
pathogens or pests. So using RNAI technology we can control the maximum types
of insects.

7. Insect Chitinases as Biopesticides

Chitinases isolated from insects such as tobacco hornworm, silkworm, etc.
Insect chitinases are used as the biological control agent for pest control either alone
or with combination insecticidal proteins like Bacillus thuringiensis.

Assignment 1. In pairs, discuss the following questions:

1) What is Yellow biotechnology?
2) What is another name for Yellow biotechnology?
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3) What does Yellow biotechnology include?

4) What is the main purpose of Yellow biotechnology?

5) Why can insects eat any organic food?

6) What are fermentation technologies used for?

7) What can be gained by removing unwanted genes from plants or animals and
adding useful genes?

8) What has been produced using animal tissue culture techniques?

9) For what purposes is the common green bottle fly used?

10) Using what technology can we control the maximum number of insect species?
11) How are insect Chitinases used?

Assignment 2. Match the words from the left to their synonyms on the right and
compare their meanings:

types delete
goal nutrition
remove delicious
food fit

tasty species
healthy purpose

Assignment 3. Put the words in the right order:
1. can/ because/ specialized/ eat/ enzymes/ organic/ Insects/ products/ they/ have/

any.
2. Using/ harmful/ the/ pesticides/ is/ chemicals/ us/ to/ and/ environment/ and/ for.

3. chitinases/ biological/ are/ as/ control/ for/ the/ Insect/ agent/ used/ control/ pest.

4. RNAI\ Using/ technology/ maximum/ we/ of/ can/ control/ insects/ types/ of.

5. Using/ aroma,/ technologies/ quality/ nutrition/ for/ taste,/ enhancing/ food/ and/
fermentation.

Assignment 4. Make up word combinations using the text:

natural control
harmful modified
gene cells
genetically economy
stem code

pest substances
test-tube fly
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bio- microbes
bottle meat

Assignment 5. Are the following statements true or false? Correct the false ones:

1. Yellow biotechnology is analogous to red and Blue biotechnology.

2. Genetic engineering is the main tool for the removal and addition of particular

gene codes in organisms, plants, or animals.

3. Insects can eat any organic product because they have specialized proteins.

4. For the production of meat, in vitro cell culture technology is used on adult pig

stem cells.

5. Traditional pest control strategies like chemical, mechanical, biological, etc.

have limitations.

6. Using DNA technology we can control the maximum types of insects.

Assignment 6. Match (1-5) to the descriptions (a-e):

1. pest a) a physical hurt or injury

2. nutrient b) the act of storing or state of being stored

3. pesticide c) a creature that is harmful or destructive, eg a mosquito,
a rat

4. wound d) a substance which gives nourishment

5. storage e) etc a substance that kills animal and insect pests

Assignment 7. Translate the sentences into English using the words you learned:

1.
2.

JKoBTy 610TE€XHOJIOT110 TaKOK HA3UBAIOTh «O010TEXHOJIOTIEI0 KOMaX).

Xomta OloTexHONOriS BKJIIOYAE: MIHIMI3AII0 BIUIMBY HA HaBKOJMIIHE
CEpeloBHUIIE BiJ BUPOOHHIITBA M'sca; MOAU(DIKAIII0 POCIMHHUX TOKCHHIB;
n00yBaHHS KOPUCHUX JIJIST KOMaxX MPOYKTIB.

['enna iHXeHEpiss € OCHOBHUM IHCTPYMEHTOM ISl BUJAJICHHS Ta JOJaBaHHS
NIEBHUX TEHHUX KOJIB B OpraHi3Max, pOCIWHAX 1 TBApUHAX.

Bunanenns nHebakaHWX TeHIB 13 pOCIMH a00 TBApWH 1 JOJaBaHHS KOPUCHHX
reHiB 3a0e3neuye OUThII MOKUBHY, 3JJOPOBY Ta CMAauHy TKY.

Bukopucrtanss XiMiKaTiB 1 NECTUIUIIB IIKOJAUTh HABKOJIHUIIIHHOMY CEPEIOBHIILY
1 JIFOJSIM.
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2.6. Grey Biotechnology

BASIC WORD LIST

Study the following words and expressions.

disposal yTHITI3AILis]

mining BU00YTOK KOPUCHUX KOTIAJINH
endangered organisms 3HHUKAIYl OpraHi3Mu
survive BIDKUTHU
Bioremediation Biopememiartis
deforestation BUpYOKa JICIB
converting IEPETBOPEHHS
deposit HAHOCHUTH

organic compounds OpraHivHi CHOJYKH
decompose PO3KJIa1aTh
biodiversity 010pI3HOMAHITTS
update OHOBJICHHS

to track B1JICJTITKOBYBAaTH
preservation 30epeIKeHHs

sewage CTIYH1 BOJIU

bio manure Oioren

weed Oyp'sH
environmentally friendly CKOJIOTTYHO YUCTHIH

This is quite similar to
green biotechnology. It focuses
on the use of living organisms
to improve our environment.

So, it can include removing

pollutants from the environment

with the use of microorganisms.

~ Other tasks and processes that

can fall under grey

biotechnology include the
following:

e Protecting the flora and fauna from pollution.

e Human waste disposal and management with the use of microorganisms.

e Controlling pollution with the use of microorganisms.

The need for Grey Biotechnology arises due to environmental pollution that is
caused by human activities like urbanization, mining, industrialization, and
overexploitation of flora and fauna resources. To minimize the impact of man's
activities on the environment it protects the environment.
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Every year's tons of waste products produced by various industries like
chemicals, pharmaceuticals, agriculture, food, plastic, etc. cause various harmful
Impacts on organisms. These waste products cause pollution in the air, water, and
land. If we properly manage these waste products we can reduce environmental
pollution and save endangered organisms who are unable to survive due to
pollution. Currently, we are facing three main types of pollution.

e Air Pollution

e Water Pollution

e Soil Pollution
Grey Biotechnology Applications

1. Bioremediation

Bioremediation is the application of microorganisms for removal or
converting less harmful to the toxic pollutants in the soil or land. Leather, textile,
and paper industry deposits harsh chemicals to Land or soil that can be reduced or
completely eliminated by Bioremediation applications.The main advantage of
bioremediation is its ability to destroy a wide range of organic compounds.
2. Plastic degradation

Petroleum-based plastics are the main polluting agent on the Earth that do not
degrade easily. A promising way to degrade plastic waste is recombinant microbial
enzymes and the development of mutant microorganisms that can decompose these
waste materials.
3. Biodiversity Maintenance

Biodiversity is all the different kinds of flora and fauna you'll find in one area.
Due to deforestation, industrialization, and pollution, lots of plants and animals fall
under the endangered category and it is very harmful to good biodiversity. To
maintain biodiversity, record and update all available species, their gene data banks,
genetic analysis to track and clone endangered species for their preservation are
used.
4, Sewage Treatment

After urbanization, there is a need to develop a system for human waste
management. Flowing the sewages in rivers causes harmful effects on the
environment and aquatic organisms. By applying biotechnological techniques large-
scale microorganisms are used for the treatment of sewage to the production of
biogas and sludge that can be used as bio manure.
5. Biological control agents

Application of chemical agents like pesticides, fungicides, insecticides, etc. to
protect the plants from diseases, insects, mites, and weeds cause harmful effects on
the soil and are the main pollutants. Therefore, reducing these pollutants through the
use of biological control or biocontrol agents is a safer and more environmentally
friendly approach.

Assignment 1. In pairs, discuss the following questions:

1) What does gray biotechnology do?
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2) What tasks and processes can fall under the gray biotechnology?

3) What human activity leads to environmental pollution?

4) What are the main types of pollution we are currently facing?

5) What is Bioremediation?

6) What is the way to degrade plastic waste?

7) What is Biodiversity?

8) What is used to preserve biodiversity?

9) What are used in the application of biotechnological technologies for sewage
treatment?

10) What are the main pollutants that cause harmful effects on the soil?

Assignment 2. Match the words from the left to their synonyms on the right and
compare their meanings:

way damaging
maintain contaminate
sewage maintain
eliminate method
preserve wastewater
harmful remove
pollute preserve

Assignment 3. Put the words in the right order:

1. biotechnology/ Green/ on/ organisms/ use/ of/ living/ focuses/ improve/ the/ our/
environment/ to.

2. there/ urbanization,/ waste/ need/ is/ human/ a/ to/ develop/ a/ for/ After/ system/
management.

3. year's/ produced/ various/ waste/ products/ of/ Every/ tons/ industries/ by.

4. all/ in/ the/ Biodiversity/ of/ flora/ is/ and/ different/ you'll/ find/ one/ fauna/
Kinds/ area.

5. pollution/ land/ of/ air,/ water/ Waste/ causes/ and.

Assignment 4. Make up word combinations using the text:

organic pollution
environment organisms
endangered compounds
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bio friendly
environmental organisms
living manure

Assignment 5. Are the following statements true or false? Correct the false ones:

1. Biological control or biocontrol agents are safe and environment friendly.

2. The use of chemicals has a positive effect on the soil.

3. Flowing the sewages in rivers causes harmful effects on the environment and
aguatic organisms.

4. The main disadvantage of bioremediation is its ability to destroy a wide range of
organic compounds.

5. Petroleum-based plastics are one of the polluting agents on the Earth that are

easily degraded.

Assignment 6. Match (1-5) to the descriptions (a-e):

1. sewage a) the process of cutting down or burning all the trees
in a forested area

2. weed b) to make (something) suitable for the present time
by adapting it to recent ideas etc

3. deforestation c) the act of getting rid of something

4. disposal d) waste matter (carried away in sewers)

5. update e) any wild plant, especially when growing among
cultivated plants or where it is not wanted

Assignment 7. Translate the sentences into English using the words you learned:

1. Cipa 0iOTEeXHOJOTIA 3axHINa€ HABKOJHUIIHE CEPEeNoBHUIE MO0 MiHIMI3yBaTH
BIUIUB JiSUTHHOCTI JIFOJIMHY HA HABKOJIUIITHE CEPEIOBUIIIE .

2. Yepes BUpyOKy JiciB, IHAYCTpiamizaiiio Ta 3a0pyaHEHHs 0araTo pOCIWH Ta
TBapUH MIANAAAIOTh IMiJ] KAaTEeTOpi0, IO 3HAXOAWTHCS TiJ 3arpo30r0
3HUKHEHHSI.

3. Illopoxy TOHHHM BiAXOAIB BHUPOOHMIITBA PI3HUX Taly3ed MPOMHCIOBOCTI
BUKJIMKAIOTh P13HI IMIKIJIMB1 HACTIIKY JJIs1 OPTaHI3MIB.

4. T'onoBHOIO mepeBaroto OlopemMeniallii € ii 34aTHICTb PYHHYBATH IIUPOKHUM

CIIEKTp OPTraHIYHUX CHOJYK.
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2.7. Brown Biotechnology
BASIC WORD LIST

Study the following words and expressions.

Arid Zone TIOCYIIUTMBA 30HA
low-rainfall HU3BKUI PiBEHb OMaIiB
drylands NOCYIIIMBI 3eMeti
meager MI3epHUN

negligible HE3HAYHUI

high yielding livestock BHCOKOIIPOIYKTHBHA Xy100a
drought tolerance HOCYXOCTIHKICTh
mandate crops 000B’I3KOB1 KYJIBTYPH
chickpea HYT

groundnut 3eMJISTHHN TOPiX
pigeon pea roJTyOMHHI TOPOX
millet POCo

wetlands regions BOJIHO-00JIOTHI yrimas
solidifying 3aTBEPIIHHS

Brown biotechnology is
similar to grey biotechnology.
The brown color represents the
brown soil in such an area.
Brown biotechnology is also
w called Arid Zone and Desert
Biotechnology. Brown
& biotechnology is a branch of
| biotechnology that is related to
the management of arid lands
and deserts. The technology

- aims at making a beneficial
Impact by using improved disease-free high-quality seeds, creation of new
agricultural methods and makes the rational use of water in low-rainfall areas. Also,
it’s about using the microorganism and other livestock animals that can be useful in
an arid region.

Deserts and arid lands make a large part of the earth. Especially, in a continent
like Africa, where two-thirds of the area is desert or drylands, arid soil condition
has a major impact. Half of Africa’s population live in these deserts. Also, they are
among the poorest countries in the world, with meager national resources and only
primary level education. Likewise, there are inadequate technical infrastructures and
weak or negligible technological base. And the dry arid soil has been the reason for
all these deficient in the desert. While primary necessity as feeding the deficiencies
has become a major issue in these areas, other infrastructure like health and
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education goes unnoticed. Feeding the population in such an area is what Brown
biotechnology is all about.

It Includes:

Use of GMO technology for making improved seeds;

Develop best post-harvest preservation technology for the arid region;
Development of saline agriculture and aquaculture;

Developing Cross-breed high yielding livestock.

Applications of Brown Biotechnology

1. Developments of genomic resources in SAT crops have made the “orpan” crops
the ‘genomic resource-rich’ one. Using MABC technique they have discovered
drought tolerance in chickpeas.

2. Around 300 improved cultivars of the plant have been released among the
mandate crops (chickpea, groundnut, pigeon pea, millet, and sorghum) for the
arid regions.

3. Swedish architecture student, Magnus Larson, recently did an experiment that can
be practically implemented. His work on the concept of stopping the spread of the
Sahara desert by using Bacillus pasteurii bacteria. This bacteria excretes calcium
carbonate and gluing substances and are able to set the dunes like a block of concrete
after twenty-four hours. He suggested the possibility of forming a wall from the
existing sand dunes by covering the dunes with these bacteria that are commonly
found in wetlands regions. Bacillus pasteurii are non-pathogenic bacteria that die
in the process of solidifying the sand.

Assignment 1. In pairs, discuss the following questions:

1) What is another name for Brown Biotechnology?

2) What does Brown Biotechnology do?

3) What continent is home to half the world's population?

4) What is the primary need on the continent of Africa?

5) What does Brown Biotechnology include?

6) What was discovered using the MABC technique?

7) How many improved plant varieties have been released among the mandatory
crops for arid regions and which ones?

8) What did Swedish student Magnus Larson propose to stop the spread of the
Sahara Desert?

9) How do Bacillus pasteurii bacteria die?
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Assignment 2. Match the words from the left to their synonyms on the right and
compare their meanings:

area healthy
desert variety
disease-free region
preservation ground

land scarce
cultivar arid region
meager conservation

Assignment 3. Put the words in the right order:

1. Brown/ animals/ is/ about/ the/ an/ arid/ microorganism/ using/ biotechnology/
can/ be/ and/ other/ that/ useful/ in/ livestock/ region.

2. Africa's/ the/ population/ Half/ of/ lives/ desert/ in.

3. make/ part/ and/ arid/ a/ earth/ large/ of/ Deserts/ the/ lands.

4. MABC/ drought/ technique/ they/ Using/ chickpea/ discovered/ have/ tolerance/
in.

5. Larson/ did/ can/ be/ an/ implemented/ experiment/ Magnus/ that/ practically.
Assignment 4. Translate the sentences paying attention to the italicized words:

1. They extensively investigated several branches of periodic solutions and their
stability.

2. She’s third seed in the competition.

3. Only man has reason — animals do not.

4. Structural damage to each tree was recorded: trunk snap, branch damage, bark
damage, or a leaning bole.

5. Using seed oil in your skincare routine can help moisturize your skin.

6. For similar reasons, we examine attitudes towards gender roles and moral issues.
Assignment 5. Are the following statements true or false? Correct the false ones:

1. Brown biotechnology focuses on improving agricultural methods in dry areas.
2. The majority of Africa's population lives in urban areas.
3. The use of genetically modified organisms is part of brown biotechnology.

4. Bacillus pasteurii bacteria are harmful and can cause diseases.
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5. Brown biotechnology aims to address food shortages in arid regions.

6. Magnus Larson's experiment involved using bacteria to stop the spread of the

Sahara desert.

7. The text states that brown biotechnology has no impact on education in desert

areas.

8. Africa is among the richest countries in the world, with rich natural resources

and high-level education.

Assignment 6. Match (1-6) to the descriptions (a-f):

1. drought a) an area of barren country, usually hot,
dry and sandy, where there is very little
rain

2. experiment b) having good effects

3. desert c) (a period of) lack of rain

4. beneficial d) a test done in order to find out
something, eg if an idea is correct

5. resources e) a large amount of tiny particles of
crushed rocks, shells etc, found on
beaches etc

6. sand f) the wealth of a country, or the supply of
materials etc which bring this wealth

Assignment 7. Translate the sentences into English using the words you learned:

1.

KopuuneBa OioTexHonoris — Trainy3p OIOTEXHOJOTil, SKa TMOB's3aHa 3
YIPaBIiHHSIM MOCYILTUBUMH 3€MJISIMU 1 ITyCTEISMH.

binpmricte AdbpukaHChKUX KpaiH € HaWOITHIIMMH Yy CBITi, 3 MI3€pHUMH
HAI[IOHAILHUMH PECypCaMH Ta OCBITOIO JIUIIIE TIOYATKOBOTO PiBHSI.

baxtepii Bacillus pasteurii BuaisarOTh KapOOHAT KaJbI[il0 Ta PEYOBUHHU, IO
CKJICIOIOTh, 1 3/1aTHI Yepe3 ABAAIATh YOTUPHU TOJUHU CKPITITIOBATH TIOHU, K
OeToHHUH OJIOK.

OmauM 13  HampsSIMKiB ~ KOPUYHEBOT OIOTEXHOJIOTII €  paIjioHaIbHE
BUKOPHUCTAHHS BOJM B paliOHAX 3 HU3BKUM PIBHEM OMAJIIB.

Bacillus pasteurii — me HemaroreHHi Oaktepii, SKi THHYTh B TpoIecCi
3aTBEPAIHHS MICKY.
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2.8. Gold Biotechnology
BASIC WORD LIST

Study the following words and expressions.

knack XHUCT

brew the idea BUHOIIIYBATH 17110
data JaHi

nanoscale HAHOPO3MIp
computational 00YHUCITIOBAIBLHHIM
vast BEJIMYE3HUM
amounts 00CSATH/KIITBKICTh
approximately pUOJIN3HO

equal PIBHMIA; OJTHAKOBUIA
database 0a3a JaHux
sequence MOCJT1IOBHICTh
update OHOBJIIOBATH

In this article we will be
discussing one of the many
other colours, Gold
Biotechnology, which is a fairly
new addition to the
biotechnology spectrum.

In the 1980s, Dr. Paul
Gold decided to leave his lab
work because he believed
researchers needed a low-cost,
high-quality alternative for
chemicals and reagents.

Recognizing his knack for business, he began brewing the idea for a
company during a time when startup incubators were nearly unheard of, and the
Internet, social media and crowdfunding didn’t exist. Armed with a supportive wife,
generous family members and helpful people within his network, Dr. Gold
established GoldBio in 1986.

The ambitious startup began its journey selling three products: IPTG, X-Gal
and X-Gluc. Now, after more than 30 years, GoldBio has evolved significantly,
expanding its catalog from three products to more than 3000 products.

Some of the main areas included in golden biotech are:
e Bioinformatics. Field that focuses on analyzing large sets of biological data.
e Nanotechnology. Field that uses technology at a nanoscale, or in other
words, at atomic, molecular and macromolecular levels.
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e Computational Biology. Although closely linked to Bioinformatics,
Computational Biology consists of using computational methods to develop
models for the study of biological systems. This means relying on
technologies like Machine Learning, Algorithms, Big Data (to name a few)
for building these models.

1. Bioinformatics
1.1 An Introduction to Bioinformatics

Bioinformatics is the application and development of computational tools
such as software in order to understand the large complex sets of data generated by
the different biological functions. This field incorporates the theoretical and practical
knowledge of various fields such as statistics, mathematics, computer sciences,
engineering and biology in order to analyse and present the data interpretation in an
in silico (computer modelling/simulation) manner for further applications.

The Human Genome Project, initiated in 1990 and completed in 2003, was
the first to sequence the entire human genome, generating vast amounts of data.
With approximately 50 to 300 million base pairs and an equal number of bases,
this project significantly impacted the field of bioinformatics.

In genomics, bioinformatics concentrates on identifying single nucleotide
polymorphisms (SNPs) and candidate genes for comparative analysis. This analysis
helps locate genes and understand their functions and regulation.

1.2 Software Tools

Large data sets lead to the creation of databases, essential for comparative
sequence analysis. These tools allow bioinformaticians to retrieve, sort, analyze,
predict, and store DNA and protein sequence data. Notably, many of these resources
are available for free as websites or Open Source Software (OSS), ensuring easy and
reliable access to regularly updated data.

Assignment 1. In pairs, discuss the following questions:

1) Who is Dr. Paul Gold and what did he believe researchers needed in the 1980s?
2) How did Dr. Gold start his company, GoldBio, in 19867

3) What were the three products that GoldBio initially started selling?

4) How has GoldBio evolved over the past 30 years?

5) What are some of the main areas included in golden biotech?

6) What does the field of bioinformatics focus on?

7) How is computational biology different from bioinformatics?

8) What is bioinformatics and what does it involve?

9) When was the Human Genome Project initiated and completed?
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10) Why are databases essential for comparative sequence analysis in
bioinformatics?

11) Where can bioinformaticians access many software tools for free?

12) What type of data do software tools in bioinformatics help retrieve, analyze,

predict, and store?

Assignment 2. Put the words in the right order:

1. that/ analyzing/ Field/ biological/ large/ sets/ of/ focuses/ on/ data.

2. This/ helps/ their/ genes/ and/ and/ understand/ functions/ locate/ analysis/
regulation.

3. sets/ to/ creation/ sequence/ the/ of /databases,/ data/ essential/ lead/ for/
comparative/ Large/ analysis.

4. is/ application/ tools/ and/ the/ Bioinformatics/ development/ of/ computational.
5. X-Gluc/ The/ X-Gal/ began/ ambitious/ and/ its/ selling/ three/ journey/ products:/
IPTG,/ startup.

Assignment 3. Choose the correct answer:

1. What was the primary motivation for Dr. Paul Gold to establish GoldBio?
a. To develop computational tools for bioinformatics
b. To provide a low-cost, high-quality alternative for chemicals and reagents
c. To expand the biotechnology product catalog
d. To conduct research in the field of nanotechnology
2. Which of the following is NOT one of the main areas included in the field of
Golden Biotechnology?
a. Genomics
b. Bioinformatics
c. Computational Biology
d. Nanotechnology
3. How did GoldBio's product offerings evolve over time?

a. From 3 products to over 30,000 products
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b. From 3 products to over 300 products
¢. From 3 products to over 3,000 products
d. From 30 products to over 3,000 products
4. What is the primary function of the software tools used in Bioinformatics?
a. To predict and store DNA and protein sequence data
b. To ensure easy and reliable access to regularly updated data
c. To analyze and present data interpretation in a computer simulation
d. All of the above
5. How did the Human Genome Project impact the field of Bioinformatics?
a. It led to the development of new computational methods.
b. It generated vast amounts of data that needed to be analyzed.
c. It helped locate genes and understand their functions and regulation.
d. BothBand C
6. What is the main focus of Computational Biology?
a. Analyzing large sets of biological data
b. Using technology at a nanoscale
c. Developing computational models for the study of biological systems
d. Studying the functions and regulation of genes
7. How did Dr. Paul Gold establish GoldBio in the 1980s?
a. With the support of startup incubators and crowdfunding
b. With the help of the internet and social media
c. With the backing of a large biotechnology company
d. With the support of his wife, family members, and helpful people within his
network

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Gold Biotechnology was founded by Dr. Paul Gold in the 1990s.

2. GoldBio initially sold only three products.

3. Bioinformatics is a field that combines knowledge from various disciplines to
analyze biological data.
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4. The Human Genome Project was completed in 2003.

5. Nanotechnology in golden biotech focuses on the study of large biological

systems.

6. Computational Biology and Bioinformatics are completely unrelated fields.

7. Many bioinformatics software tools are available for free as Open Source

Software.

Assignment 5. Match (1-5) to the descriptions (a-e):

1. equal a) the ability to do something
skilfully and easily
2. sequence b) to make (something) suitable

for the present time by
adapting it to recent ideas etc

3. update c) a large amount of information
which is stored in a computer

4. knack d) the same in size, amount, value
etc

5. database e) aseries of events etc following
one another in a particular
order

Assignment 6. Translate the sentences into English using the words you learned:

1.

[Ipoext «I'enom mroguHM» OyB MEpPUIUM, XTO CEKBEHYBAaB BECh T€HOM
JIFOJTMHU, CTBOPUBIIH BEITUYE3HY KUIBKICTh TaHUX.

[Ticns Ginemr HiXK 30 pokiB Goldbio 3Ha4HO pO3BHHYBCS, PO3MIUPUBIIN
3arajbHy KUTBKICTh MPOIYKTIB 3 TPhOX 10 Oubm HiX 3000 mpoayKTiB.
Matouu miaTpuUMKy WieHiB ciM’i Ta koser nokrop [onn 3acayBaB GoldBio y
1986 porti.

Hoktop Ilon Tonxg BBaxkaB, 00 JOCTHiAHMKAM TOTpiOHA HemOpora
BUCOKOSIKICHA aJIbTepHATHBA XiMIKaTaM 1 peareHTam.

HanoTexnomorii e mose, sike BUKOPUCTOBYE TEXHOJIOTII0 Ha HAHOPO3MIpI,
ab0  IHIIMMM  CJIOBaMH, Ha  aTOMHOMY,  MOJEKYJISpHOMY  Ta

MaKpOMOJIEKYJIIPHOMY PI1BHSIX.
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2. Nanotechnology

BASIC WORD LIST

Study the following words and expressions.

naked eye HE030pO€EHE OKO
interaction B3a€MOJIis
relationship 3B’ SI30K
properties BJIACTHUBOCTI
carbon BYTJICIb
consumption CIIOKMBAHHS
validate HepEeBIpsITH
obtain OTpPUMATH
innovative scientists BUYCHI-HOBATOPH
exceed HICPEBUIIYBATH
revenue JTOX1]T

2.1 Nanotechnology
Introduction
Nanotechnology is a
novel scientific field and
involves the research and
application  of  science,
) _ engineering and technology
o on a nano, atomic or
supramolecular ~ scale —
4 usually 0.1-100 nm (one
nanometer (nm) is one
billionth  of a meter).
However, the nanoscale is so
small it is impossible to view anything on it with the naked eye. It was only with
the introduction of the Scanning Tunneling Microscope (STM) and the Atomic
Force Microscope (AFM) that the age of nanotechnology started to make leaps and
bounds within the scientific community.

The research focuses on individual molecules, examining their structure,
interactions, and relationship to macroscopic properties. Nanotechnology is
applied to design and synthesize materials and devices with at least one nanoscale
dimension, primarily benefiting medical, physiological, and technological fields.

2.2 Applications of Nanotechnology

Nanotechnologies in medicine and physiology are designed for high
specificity at the molecular level, enhancing interaction between biological,
chemical, physical, and technological fields. By manipulating drugs and materials
on a nano scale, their bioactivity can be increased, making them more effective.
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In computer science, a key research area is enhancing device speed and
performance, heavily influenced by transistors. Most transistors are silicon-based,
but limitations call for cheaper, more effective alternatives. Nanotechnology and
carbon nanotubes offer a solution, promising improved performance, reduced
production costs, and lower energy consumption for electronic devices.

2.3 Nanoinformatics

Even though it is still in its’ early stages, a new approach in gold
biotechnology, involves the implementation of both bioinformatics and
nanotechnology developing a new field of nanoinformatics. This field is related to
the research and determination of which information is relevant to nanoscience and
nanoengineering. From there a set of methods needs to be developed and
implemented in order to collect, validate, store, share, analyze, model and apply that
data and information obtained.

2.4 Nanotechnology on the market

As nanotechnology expands, so do its opportunities, presenting challenges for
innovative scientists. According to a 2015 BBC article by McWilliams, the
nanotechnology market was projected to exceed $64 billion by 2019 due to its
diverse applications. When combined with bioinformatics, the total market potential
for nanoinformatics reached $80 billion. Additionally, applying these technologies
in the medical sector could raise revenues to over $500 billion by 2022.

Assignment 1. In pairs, discuss the following questions:

1) What is nanotechnology and what does it involve?

2) How small is the nanoscale, and why is it impossible to view with the naked eye?
3) What technological advancements allowed for the development of
nanotechnology?

4) How does nanotechnology benefit the medical and physiological fields?

5) In what ways can nanotechnology enhance drug effectiveness?

6) What are some potential advantages of using nanotechnology in electronic
devices?

7) What is nanoinformatics and how does it relate to nanoscience and
nanoengineering?

8) According to the text, what was the projected size of the nanotechnology market
by 2019?

9) How does combining nanotechnology with bioinformatics impact the market

potential for nanoinformatics?
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10) How could applying nanotechnology and bioinformatics in the medical sector

affect revenues by 2022?

Assignment 2. Match the words from the left to their synonyms on the right and
compare their meanings:

devices receive
small gather
energy income
collect power
obtain tools
revenue tiny

Assignment 3. Choose the correct answer:

1. What is the primary purpose of nanotechnology research?

a.

To examine the interactions between biological, chemical, and physical
fields

To design and synthesize materials and devices on a nano scale

. To enhance the performance and speed of computer devices

To increase the bioactivity and effectiveness of drugs and materials

2. Which of the following is a key challenge for the field of nanoinformatics?

a.

Determining which information is relevant to nanoscience and
nanoengineering

Reducing production costs for electronic devices

Increasing the size of the nanotechnology market

Designing and synthesizing materials with at least one nanoscale dimension

3. How is nanotechnology being applied in the medical and physiological fields?

a.

By developing new methods for data collection and validation in
nanoinformatics

By enhancing the interaction between biological, chemical, physical, and
technological fields

By improving the speed and performance of computer devices

By manipulating drugs and materials on a nano scale to increase their
bioactivity
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4. According to the passage, what is the projected size of the combined
nanotechnology and bioinformatics market?
a. Over $500 billion by 2022
b. $64 billion by 2019
c. $80 billion
d. The passage does not provide a specific market size projection
5. What technological advancement enabled the development of nanotechnology?
a. The implementation of bioinformatics and nanotechnology
b. The limitations of silicon-based transistors in computer science
c. The diverse applications of nanotechnology in various fields
d. The invention of the Scanning Tunneling Microscope and Atomic Force
Microscope
6. What is the nanoscale range mentioned in the passage?
a. 0.1-100 micrometers
b. 0.1-100 millimeters
c. 0.1-100 nanometers
d. 0.1-100 meters
7. Which of the following is a key research area in computer science related to
nanotechnology?
a. Enhancing device speed and performance
b. Improving the bioactivity of drugs and materials
c. Developing methods for data collection and validation in nanoinformatics

d. Increasing the size of the nanotechnology market

Assignment 4. Are the following statements true or false? Correct the false ones:

1) Nanotechnology can be observed with the naked eye.
2) The Scanning Tunneling Microscope (STM) and the Atomic Force Microscope
(AFM) were crucial in advancing nanotechnology.

3) Nanotechnology is only beneficial for the medical field.
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4) Carbon nanotubes are being researched as a potential alternative to silicon in
transistors.

5) Nanoinformatics combines bioinformatics and nanotechnology to manage and
apply data relevant to nanoscience.

6) The nanotechnology market was projected to exceed $64 billion by 2019.

7) The application of nanotechnology in the medical sector could potentially raise

revenues to over $500 million by 2022.

Assignment 5. Match (1-5) to the descriptions (a-e):

1. property a) money which comes to a person etc from any source
or sources (eg property, shares), especially the money
which comes to a government from taxes etc

2. share b) to put into a place for keeping

3. revenue C) an invitation to a contest

4. challenge d) a quality (usually of a substance)

5. store e) to have, use etc (something that another person has or
uses); to allow someone to use (something one has or
owns)

Assignment 6. Translate the sentences into English using the words you learned:

1. BinpuricTe TpaH3UCTOPIB BUTOTOBJICHI HA OCHOBI KPEMHIiIO, ajle 0OMEKEHHS
BUMArarTh OLIBII ACIICBUX 1 €(EKTUBHUX AJIbTCPHATHB.

2. HanomacmTa® HACTLIBKH Majiuid, 110 HEMOXIIMBO OOAYUTH IIIOCH HA HHOMY
HE030POEHUM OKOM.

3. HanorexHomorii - me ramy3p Hayku Ta TEXHIKH, SKa 30Cepe/KeHa Ha
IPOEKTYBaHHI Ta BUPOOHUIITBI HAA3BHUAWHO MaJMX MPUCTPOIB 1 CTPYKTYP.

4. HanoindopMarnka moB'si3aHa 3 JOCIIDKCHHSIMH 1 BU3HAYCHHSM TOTO, SKa
iHpOpMaIlis Mae BITHOMIEHHS 10 HAHOHAYKH Ta HAHOTH)XXEHEPIi.

5. MaHinyIror4s JiKaMu Ta MaTepiajlaMi B HAHOMACIITa01, MOYKHA ITiIBUIITUTH

ix 610aKTHBHICTH, IO 3pOOUTH 1X €(HEKTHUBHIITUMHU.

[TocunanHs Ha BiJI€O 10 TEKCTY:

https://www.youtube.com/watch?v=lichkzk21hA
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2.9. Violet Biotechnology
BASIC WORD LIST

Study the following words and expressions.

encompass OXOIUTFOBATU

property BJIACHICTH

ethical issues CTHYHI MUTAHHS
delivered BUTOJIONTYBATH/BUHOCHUTH
crucial BUPIIIAJIbHE 3HAYCHHSI
knowledge-intensive HAYKOMICTKICTb

vital YKUTTEBO BAXKJIMBUI
rely on TOKJIAaTHUCS Ha

asset AKTUB

traceability BIJICTCKEHHSI
conventional 3BHYAMHMIA
framework OCHOBa; 0a3a

multiple KiJTbKa/0araro

Violet Biotechnology is

the legal branch of
Biotechnology that
encompasses intellectual

property rights, patents, laws,
ethical issues, biosecurity,
philosophic issues, biosafety,
and legal issues. Violet
biotechnology has to deal with
all ethical, moral, and patent
issues developed by the
modification of genes in living

4 . -
EVERYTHING YOU NEED TO KNOW ABOUT

VIOLET BIOTECHNOLC

organisms, plants, and animals.

Purple Biotechnology is mainly related to legal and regulatory issues in
biotechnology. While ethical issues, biosafety, biosecurity, and philosophic issues
related to Biotechnology fall under Violet Biotechnology. Purple Biotechnology
majorly focuses on the making of rules, laws, and publishing patents related to
biotechnology. But majorly Purple and Violet Biotechnology are considered the
same area of Biotechnology.

History of Violet Biotechnology

Patenting on living organisms is not new. It is about 148 years old. For the
first time, Louis Pasteur got US Patent No. 141.072 in the year 1873 for the organic
germ-free Yeast as the article of manufacture. Later in 1975, the German Federal
Supreme Court delivered a judgment in Baker’s yeast case that 'Microorganisms are
patentable’.

50



Violet biotechnology was created in 1980 when the U.S. Supreme Court
decided that genetically modified microorganisms could be patented.
Major Areas of Violet Biotechnology
Violet Biotechnology can be broadly divided into three broad categories.
1. IPRs in Biotechnology
2. Legal and Regulatory Issues in Biotechnology
3. Ethical and Philosophical Issues in Biotechnology
1. IPRs in Biotechnology
Intellectual Property Rights (IPRs) are crucial for innovation, particularly in
knowledge-intensive sectors like biotechnology. Patents and copyrights drive
innovation by protecting commercially valuable products developed through human
intellect. Since biotech research is costly, patents are vital for recovering
investments, especially for start-ups and firms that rely on innovation as their
primary asset.
2. Legal and Regulatory Issues in Biotechnology
Key elements in biotechnology regulation include risk analysis, lab control,
environmental release, traceability, monitoring, and socio-economic factors.
Different countries adopt various regulatory approaches. In 1992, the U.S. FDA
stated that biotechnological products are as safe as conventional food, requiring pre-
market approval only under specific conditions. In India, the Biotechnology
Regulatory Authority of India (BRAI) bill was passed in 2013, providing a formal
framework to regulate the biotechnology industry, which was previously governed
by multiple laws like the Environment Protection Act and Biological Diversity Act.
3. Ethical and Philosophical Issues in Biotechnology
Every field has its ethics, and biotechnology's ethics, known as bioethics,
focus on preserving the planet's ecology while applying scientific advancements.
Key bioethical issues include research on human subjects, organ transplantation,
genetics, reproduction, and end-of-life care. Ethical evaluation in biotechnology
requires understanding the science and weighing risks against benefits. The power
of molecular techniques to manipulate life, such as inserting genes between species,
raises ethical concerns, especially when comparing controlled lab use (e.qg., insulin
production) to releasing genetically modified organisms into the environment.

Assignment 1. In pairs, discuss the following questions:

1) What does Violet Biotechnology encompass in terms of legal aspects?

2) How is Purple Biotechnology different from Violet Biotechnology?

3) When was the concept of patenting living organisms first introduced?

4) What landmark decision in 1980 led to the creation of Violet Biotechnology?

5) What are the three major areas that Violet Biotechnology can be divided into?

6) What is the significance of the German Federal Supreme Court's judgment in the

Baker's yeast case?
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7) Why are Intellectual Property Rights (IPRs) important in the field of
biotechnology?

8) How do different countries approach the regulation of biotechnological products?
9) What is bioethics, and why is it important in the field of biotechnology?

10) What are some key bioethical issues discussed in the text related to

biotechnology?

Assignment 2. Choose the correct answer:

1. What is the main purpose of Violet Biotechnology?
a. To focus on the legal and regulatory aspects of biotechnology

b. To address the ethical and philosophical issues in biotechnology

(@)

. To promote innovation through intellectual property rights
. All of the above

o

2. When was the first patent granted for a living organism?
a. 1873
b. 1920
c. 1950
d. 1980
3. Which country established a regulatory framework for the biotechnology
industry in 2013?
a. United States
b. Germany
c. India
d. Japan
4. Which of the following is NOT a key element in the regulation of
biotechnology?
a. Risk analysis
b. Commodity pricing

c. Monitoring

o

. Environmental impact assessment
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5. What is the primary benefit of patents in the biotechnology industry?
a. To ensure product safety
b. To promote competition
c. To protect financially valuable innovations
d. To address ethical concerns
6. Which of the following is a significant bioethical issue in biotechnology?
a. Organ transplantation
b. Biotechnology patents
c. Regulatory compliance
d. Both Aand B
7. How are Violet Biotechnology and Purple Biotechnology related?
a. They are distinct and separate areas of biotechnology.
b. Violet Biotechnology is a subset of Purple Biotechnology.
c. Violet Biotechnology and Purple Biotechnology are considered the same
field.
d. Purple Biotechnology is a subset of Violet Biotechnology.

Assignment 3. Complete the translation of the sentences.

1. Innovation is the most valuable (axtuBom) for many technology-driven
companies.

2. In biotech research, securing patents to protect innovations is absolutely
(BaXKIMBUM).

3. Arobust regulatory (6a3a) is essential for ensuring the safety and efficacy of new
biotech products.

4. In biotech, patents are critical for protecting intellectual (smacuocrTi).

5. In the development of new biotech therapies, rigorous testing and compliance with
regulations are (>kUTTEBO BaXKJIMBUMH).

6. Biotech companies often (moxmanmarorecs Ha) advanced genetic engineering

techniques to develop innovative medical treatments.
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7. In purple biotechnology, ensuring (Bimcrexennsi) of genetically modified

organisms is essential for maintaining safety and regulatory compliance.

Assignment 4. Make up word combinations using the text:

valuable patents
primary evaluation
conventional care

organ asset
end-of-life food
publishing products
ethical transplantation

Assignment 5. Are the following statements true or false? Correct the false ones:

1. Violet Biotechnology deals with ethical and moral issues related to gene
modification.

2. Purple Biotechnology is primarily concerned with ethical issues in biotechnology.
3. The first patent for a living organism was granted to Louis Pasteur,

4. Violet Biotechnology was established in the 1980s.

5. Intellectual Property Rights are not important for innovation in biotechnology.

6. The U.S. FDA requires all biotechnological products to have pre-market approval.
7. Bioethics in biotechnology focuses on the benefits of scientific advancements

without considering risks.

Assignment 6. Match (1-6) to the descriptions (a-f):

1. property a) involving a big decision; of the
greatest importance

2. framework b) the act or state of agreeing to or
being pleased with (a person, thing
etc)

3. crucial c) a subject for discussion and
argument

4. vital d) essential; of the greatest importance

5. approval e) the basic supporting structure of
anything

6. issue f) something that a person owns

54


https://dictionary.cambridge.org/dictionary/english-ukrainian/big
https://dictionary.cambridge.org/dictionary/english-ukrainian/importance
https://dictionary.cambridge.org/dictionary/english-ukrainian/act
https://dictionary.cambridge.org/dictionary/english-ukrainian/state
https://dictionary.cambridge.org/dictionary/english-ukrainian/pleased
https://dictionary.cambridge.org/dictionary/english-ukrainian/person
https://dictionary.cambridge.org/dictionary/english-ukrainian/subject
https://dictionary.cambridge.org/dictionary/english-ukrainian/discussion
https://dictionary.cambridge.org/dictionary/english-ukrainian/argument
https://dictionary.cambridge.org/dictionary/english-ukrainian/importance
https://dictionary.cambridge.org/dictionary/english-ukrainian/basic
https://dictionary.cambridge.org/dictionary/english-ukrainian/supporting
https://dictionary.cambridge.org/dictionary/english-ukrainian/structure
https://dictionary.cambridge.org/dictionary/english-ukrainian/person

2.10. Dark Biotechnology

BASIC WORD LIST
Study the following words and expressions.

heal BUJIIKOBYBATH, 3arOrOBaTH(Cs)
bioweapon Oiostoriyaa 30posi

biowarfare OioJioriyHa BiliHa
bioterrorism OioTepopu3M

diverse pI3HOMaHITHHIA

instantly MHUTTEBO

bubonic plague OyOoHHA uyma

intentional HAaBMUCHUU

devastating

CIYCTONUUIMBUI; pYWHIBHUH; )KaXJIUBUN

emergencies

KPUTHYHC CTAHOBUIIC, Ha)lBBH‘IafIHHfI CTaH

contagious 3apasHuii

Anthrax cubipchKa BUpa3Ka
Smallpox BicIa

severe TSOKKAW, CEPHO3HUM

respiratory failure

AuXaJIbHa HGIIOCT&THiCTL

Research in this f
bioweapons. Dark Biotechnology explores the negative aspects of biological
sciences, including engineering organisms for more effective use in bioweapons.

il

Every science has a dark
side, and biotechnology is no
exception. Dark Biotechnology
uses  microorganisms  and
toxins to cause diseases and
death in humans, animals, and
plants, aiming to damage
bioeconomies. We can say that
dark biotechnology is good
A science that has ended up in the
& wrong hands and is being used
to harm instead of heal.

on creating virulent, resistant pathogens for

Parts of Dark Biotechnology

For a better understanding of Dark Biotechnology, we can divide it into three major

parts.
1. Bioweapon
2. Biowarfare

3. Bioterrorism
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1. Bioweapon (Biological Weapon)

A bioweapon is any microbiological agent or product that causes disease,
harm, or death in targeted organisms, such as bacteria, viruses, fungi, or toxins.
These weapons are inexpensive, highly targeted, and diverse, capable of affecting
humans, crops, livestock, and the environment. They can act slowly or instantly and
are used to cause widespread damage, with examples including Anthrax, Botulinum,
and Smallpox. Biotechnology can enhance bioweapons through genetic engineering,
making them more dangerous and capable of causing mass destruction.

2. Biowarfare

Biowarfare involves using bioweapons, such as microorganisms or toxins, to
harm humans, animals, plants, and other living organisms by spreading diseases
through air, water, or food. Unlike natural pandemics like the bubonic plague or
COVID-19, biowarfare is intentional, but both can have similarly devastating
effects.

3. Bioterrorism

Bioterrorism involves the use of bioweapons in acts of terrorism, where
harmful biological agents target individuals, societies, or nations. It is a serious
global concern as terrorist groups may use it against nations. Protecting the public
requires nations to research bioterrorism and develop techniques to detect such
attacks in advance, as even small-scale attacks can cause public health emergencies.

Examples of Bioweapons
The most dangerous bioweapons are highly contagious microorganisms that
thrive in extreme conditions, including pathogenic viruses, bacteria, and fungi. Here
are some major biological weapons:

1. Bacillus Anthracis (Anthrax)
A gram-positive, rod-shaped bacterium, its odorless and tasteless spores make
Anthrax a highly deadly bioweapon.

2. Botulinum Toxin
Produced by Clostridium botulinum, this toxin causes Botulism, a lethal
muscle-paralyzing disease. Just 1 gram dispersed in the air can kill 1 million
people.

3. Variola major (Smallpox)
This contagious viral disease caused by the Variola major virus led to the
deaths of 300 million people in the 20th century.

4. Ebola
First detected in 1976, the Ebola virus primarily destroys the human immune
system and has a high fatality rate, affecting both humans and livestock.

5. Bubonic Plague
Caused by Yersinia pestis, this infectious disease spreads through respiratory
droplets and can lead to severe symptoms, respiratory failure, and death if
untreated.
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Assignment 1. In pairs, discuss the following questions:

1) What is Dark Biotechnology and what does it aim to do?

2) How is Dark Biotechnology being used in the wrong way?

3) What are the three major parts into which Dark Biotechnology can be divided for
better understanding?

4) What is a bioweapon, and what types of organisms can they target?

5) What is biowarfare, and how does it differ from natural pandemics?

6) What are some examples of bioweapons mentioned in the text?

7) What is bioterrorism and who does it target?

8) What are some examples of highly contagious microorganisms used as biological
weapons?

9) How does Bacillus Anthracis (Anthrax) make it a deadly bioweapon?

10) How lethal is Botulinum Toxin, and how much is needed to kill 1 million people?
11) What was the impact of Variola major (Smallpox) in the 20th century?

12) How does Ebola affect humans and livestock?

Assignment 2. Choose the correct answer:

1. What is the main purpose of Dark Biotechnology according to the passage?
a. To create new medicines and treatments
b. To use microorganisms and toxins to cause harm
c. To study the environmental impact of biotechnology
d. To promote the positive applications of biotechnology
2. Which of the following is NOT considered a major part of Dark Biotechnology?
a. Bioweapon
b. Biowarfare
c. Bioterrorism
d. Biofuels
3. What is the key difference between natural pandemics and biowarfare?
a. The scale of the outbreak

b. The types of microorganisms involved
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c. The intentional nature of biowarfare
d. The geographical spread of the disease
4. Which of the following bioweapons has the potential to kill the most people if
dispersed in the air?
a. Botulinum Toxin
b. Anthrax
c. Smallpox
d. Ebola
5. What makes Anthrax an effective bioweapon according to the passage?
a. Its high contagiousness
b. Its ability to thrive in extreme conditions
c. Its deadly impact on the human body
d. All of the above
6. Which bioweapon primarily targets and destroys the human immune system?
a. Bacillus Anthracis (Anthrax)
b. Botulinum Toxin
c. Ebola
d. Variola major (Smallpox)
7. How can nations protect the public from bioterrorism according to the passage?
a. By banning all research on bioweapons
b. By developing early warning systems and detection techniques
c. By promoting international cooperation and information sharing
d. BothBand C

Assignment 3. Make up word combinations using the text:

resistant destruction
widespread conditions
mass pathogens
bubonic pandemics
pathogenic damage
natural plague
extreme viruses
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Assignment 4. Are the following statements true or false? Correct the false ones:

1. Dark biotechnology is used to improve public health by creating new medicines.
2. Bioweapons can be enhanced through genetic engineering to become more
dangerous.

3. Biowarfare is similar to natural pandemics because both are intentional.

4. Bioterrorism is a concern because it can be used by terrorist groups against
nations.

5. Anthrax is a bioweapon that is easily detectable due to its strong odor.

6. Ebola is a virus that primarily affects the human immune system.

7. Smallpox was responsible for the deaths of millions of people in the 20th century.

Assignment 5. Match (1-5) to the descriptions (a-e):

1. heal a) spreading from one person to another by
physical contact

2. emergency b) the act or process of destroying or being
destroyed

3. plague C) an unexpected, especially dangerous
happening or situation

4. contagious d) to make or become healthy; to (cause to)
return to a normal state or condition

5. destruction e) especially formerly, an extremely infectious
and deadly disease, especially one carried
by fleas from rats

Assignment 6. Complete the translation of the sentences:

1. In black biotechnology, dealing with highly (3apazaumu) pathogens requires strict
safety protocols to prevent outbreaks.

2. Innovations in bioterrorism defense must be implemented (mutreBO) tO Counter
potential threats in black biotechnology.

3. Research in black biotechnology involves a (pisaomanithi) range of
microorganisms, from bacteria to viruses, that can be engineered for both harmful

and beneficial purposes.
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4. Black biotechnology often involves the (maBmucue) manipulation of dangerous
pathogens for research or defense purposes.

5. The release of bioengineered organisms can lead to (cepito3aux) consequences if
not carefully controlled.

6. Despite its risks, advances in black biotechnology could also be used to
(mixysanns) individuals affected by biological weapons.

7. Rapid response systems are critical for addressing (Haa3BuuaiiHuX CHUTYyaIlii)

involving the accidental or intentional spread of harmful biological agents.
Assignment 7. Translate into English using the words you learned:

OyTM HE BHUHATKOM; BHKJIWKATH 3aXBOPIOBAHHS, MOTPANHUTH B 4YYyXl PYKH;
JOCJIIJDKYBaTH HETaTHUBHI CTOPOHU; OYTH HEIOPOTUM, IUICCHIPSIMOBAHUM 1
PI3HOMAHITHUM;, MAaTH PYWHIBHI HACIIAKW; PO3POOUTH METOJUKY 3aBUYACHOIO
BUSIBJICHHSI aTak; 3apa3Hi MIKPOOPraHi3MH, SKI PO3BHBAIOTHCS B EKCTPEMaTbHUX
yMOBax; CMepTelibHa XBOpoOa, IO Tapamidye M'SI3U; BHCOKa JIETAJIBHICTH;

MOLIMPIOBATHUCS Yepe3 TUXAJIbHI Kparui.

CHOOSE one of these questions to research

Project work

and be ready to present it in the classroom.

1. Top 5 Trends in Nanotechnology.

2. Discover the Top 10 Trends in Biotechnology (2025).

3. «Ecological innovations.
v' Develop a group project on the topic "Environmental innovations in
biotechnology.”" Each member of the group should present one aspect, for

example, alternative energy sources or waste recycling.

ITocunanHs Ha BiJI€O 10 TEKCTY:
https://www.youtube.com/watch?v=Y OtklbzA2CQ
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MODULE 3. BIOENGINEERING

3.1. Introduction to Bioengineering

Bioengineering focuses
on the application of
engineering on biological
processes, food, agriculture
and environmental processes.
Bioengineering is the use of
the principles of engineering
as well as its techniques to
problems that arise in biology
and medicine.

Types of Bioengineering:

There are many different types, or branches, of bioengineering. Let’s take a look at
them.

1. Biomedical engineering (Tissue engineering; Neural engineering;
Pharmaceutical engineering; Clinical engineering; Biomechanics)
Agricultural engineering

Bionics

Biochemical engineering

Human-factors engineering

Environmental health engineering

Genetic engineering

Biomimicry

Nk WD

Career in Bioengineering

Here are the best Bioengineering careers:

» Bioinstrumentation bioincTpymenrarris

> Biomaterials biomarepianu

» Biomechanics biomexanika

» Cellular, Tissue, and Genetic KnitnHHa, TKAaHWHHA Ta

Engineering

Clinical Engineering
Medical Imaging
Orthopedic Bioengineering
Rehabilitation Engineering
Systems Physiology

TeHETHYHA 1H)KEHEePis
Kriniuna iHXeHepis
Menuuna Bizyasnizailist
OpTtonennuna 0101HKEHEPist
PeaOinitaiiiiina iHXeHepist
Cuctemna (izionoris

VVVVY VVVYVY

YVVVVYVY
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3.2. Current Trends in Bioengineering

BASIC WORD LIST

Study the following words and expressions.

tissue

TKaHHHAa

cell

KJIITHHA

to be deposited on

BIIKJIAIAFOTHCA HA

biodegradable scaffolds

010pO3KJIagH1 KapKacu

deposition method

MCTOA OCaIKCHHA

transdermal patches

TpaHCAEePMaJIbHI MJIACTUPI (maTyi)

nicotine addiction

HIKOTHHOBA 3aJIEKHICTH

application 3aCTOCYBaHHs

obesity OXKHUPIHHSI

microneedles MIKPOTOJIKH

penetrate IIPOHUKATHU

wearable devices HPUCTPOT, AKI MOKHA HOCUTH
wires JPOTH

blood pressure KPOB'SIHUH THCK

stroke IHCYJIBT

exoskeleton eK30CKeJIeT

cardiovascular system

CCpUCBO-CYJANMHHA CUCTCMaA

virtual dissections

BIpTyasIbHI PO3THHHU

cadaver TPy
ultrasound beam yIBTPAa3BYKOBHIl IIPOMIHb
sustainable foods 010IPOAYKTH

microscale models

MikpoMaciTabi Moeni

inflammation processes

3anaiabHI IPOIECH

early-warning indicator

IHANKATOp PAaHHBOTO MOMEPEHKCHHS

autoimmune responses

ayTOIMYHHI peaKirii

loading on joints

HABAaHTAXCHHS Ha CyrjIo0u

by-products

1no014HI TPOTYKTH

Below are ten of the hottest bioengineering R&D trends happening this decade.

1. Tissue Engineering

Living tissue can be made from biologically
active cells, which are deposited on
biodegradable scaffolds in controlled conditions.
A popular deposition method is bioprinting — a
process very similar to 3D printing, but that uses
“bioinks” consisting of human cells instead of
plastic.
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2. Transdermal Patches

Transdermal  patches have  evolved
significantly since their use for nicotine addiction.
Advances in structure and materials have expanded
their applications. For instance, researchers at
Nanyang Technological University in Singapore
developed a patch that fights obesity by releasing
drugs through biodegradable microneedles that
minimally penetrate the skin. As the needles
dissolve, the drugs are gradually delivered into the body.

—_—

* = 3. Wearable Devices

& Sensors, wires, and electronics that are
flexible, waterproof, and stretchable can be 3D-
U printed or woven into the fabric. Wearable
U technologies are becoming more multifunctional
W and can monitor multiple health parameters, such
as pulse rate and blood pressure, which can also
be transmitted in real-time to a medical facility.

4. Robotic Surgeons and Rehabilitation

: Robot  manufacturers are  developing
multifunctional robots to assist surgeons,
enhancing precision in minimally invasive
surgeries. Additionally, robots aid stroke and brain
injury patients in relearning motor skills. The
| Lokomat, a gait training system with a robotic
¥ exoskeleton, helps patients regain walking
" functions while allowing therapists to control
walking speed and support levels.

5. Nanorobots

Researchers are developing nano-sized
robots that can enter the bloodstream to target and
&N kill cancer cells. These DNA-based nanorobots
contain cancer-fighting drugs that bind to specific
proteins on tumors, releasing the medication
NS directly into the cancerous tissue. This targeted
\\ delivery reduces overall toxicity and minimizes
side effects, enhancing the patient experience.

'I'umor-targjéting DNA
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6. Virtual Reality

Virtual reality (VR) is a valuable medical tool
that provides detailed 3D views of a patient’s body,
such as the cardiovascular system. It allows
surgeons to examine models from various angles
and practice complex procedures before surgery.
Additionally, VR serves as an essential teaching
tool, enabllng medical students to conduct virtual dissections instead of using

cadavers.
) 7. Microbubbles
Microbubbles Researchers are exploring selective drug
delivery methods to protect healthy cells. One
\.u?' 1) 5000x . . i . ]
’gif_;, innovative approach involves microbubbles—tiny

gas-filled particles. When injected, these drug-
loaded microbubbles disperse throughout the body,
but an ultrasound beam can disrupt them,
delivering the drug precisely where needed.

- ? 8. Prime Editing
Prime editing alters DNA by cutting only one

strand to add, remove, or replace base pairs,
enabling the correction of more genetic mutations
than previous methods. So far, it has been tested
only in human and mouse cells. Its potential
benefits include correcting more genetic disease
mutations and introducing beneficial changes in
crops for healthier, sustainable foods.
9. Organ-on-a-Chip

Chip technologies enable the creation of
microscale models that mimic human physiology
outside the body. Organs-on-chips are used to
investigate tissue behavior, disease progression,
and drug interactions in functional sample sizes.
For instance, researchers study inflammation
processes to understand triggers and their role as
early-warning indicators of conditions like autoimmune responses, as well as
other processes like thrombosis, joint loading,
and aging.

\

10. Mini Bioreactors

Bioreactors are systems that support
biologically active organisms and their by-
products. Smaller bioreactors are easier to
manage and require lesser sample volumes.
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Assignment 1. In pairs, discuss the following questions:

1) How is living tissue made in tissue engineering?

2) What is the difference between bioprinting and 3D printing?

3) What is the purpose of the patch developed by researchers at Nanyang
Technological University in Singapore?

4) What health parameters can wearable devices monitor, and how are they
transmitted to medical facilities?

5) How do robotic surgeons assist in minimally invasive surgeries?

6) How do nanorobots target and kill cancer cells in the bloodstream?

7) How does virtual reality benefit surgeons in the medical field?

8) What is one innovative approach researchers are exploring for selective drug
delivery?

9) What is prime editing and how does it differ from previous methods of altering
DNA?

10) How do organ-on-a-chip technologies mimic human physiology outside the
body?

Assignment 2. Choose the correct answer:
1. Which of the following is a key feature of the bioprinting process mentioned in
the passage?

a. Itinvolves the use of plastic instead of bioinks.

b. Itis similar to 3D printing but uses only non-living materials.

c. ltcreates living tissue from biologically active cells.

d. It uses biodegradable scaffolds to deposit human cells.
2. What is the primary purpose of the transdermal patch developed by researchers at
Nanyang Technological University?

. To deliver nicotine for addiction treatment.

a
b. To monitor multiple health parameters in real-time.

o

. To release drugs through biodegradable microneedles.

d. To enhance precision in minimally invasive surgeries.
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3. Which of the following best describes the capabilities of wearable devices
mentioned in the passage?
a. They can only monitor pulse rate and blood pressure.
b. They are limited to a single health parameter.
c. They can transmit health data to medical facilities in real-time.
d. They are not flexible, waterproof, or stretchable.
4. What is the main function of the Lokomat system described in the passage?
a. To assist surgeons in complex procedures.
b. To help stroke and brain injury patients regain walking functions.
c. To conduct virtual dissections for medical students.
d. To target and kill cancer cells using nanorobots.
5. How do the DNA-based nanorobots mentioned in the passage work?
a. They enter the bloodstream and release drugs directly into cancerous tissue.
b. They provide detailed 3D views of a patient's body for surgical planning.
c. They disperse throughout the body and can be disrupted by ultrasound.
d. They corrected genetic mutations in human and mouse cells.
6. What is the primary use of virtual reality technology described in the passage?
a. To investigate tissue behavior and disease progression.
b. To support biologically active organisms and their by-products.
c. To create microscale models that mimic human physiology.
d. To examine detailed 3D models of the cardiovascular system.
7. What is the main benefit of the prime editing technology mentioned in the
passage?
a. It enables the introduction of beneficial changes in crops.
b. It can correct more genetic disease mutations than previous methods.
c. It protects healthy cells by delivering drugs selectively.

d. It helps relearn motor skills for stroke and brain injury patients.

Assignment 3. Are the following statements true or false? Correct the false ones:

1. Bioprinting uses plastic materials to create living tissue.
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2. Transdermal patches can now deliver drugs through microneedles that dissolve in
the skin.

3. Wearable devices are only used to monitor pulse rate.

4. Robotic surgeons are used to assist in minimally invasive surgeries.

5. Nanorobots can target cancer cells without affecting healthy cells.

6. Virtual reality is used to practice surgeries and teach medical students.

7. Prime editing has been tested only in human cells.

Assignment 4. Match (1-6) to the descriptions (a-f):

1. obesity a) the system of blood flow that delivers nutrients,
oxygen, and hormones throughout the body and
removes waste.

2. stroke b) secondary products created during the
production or processing of a primary product,
like whey in cheese-making.

3. sustainable foods c) a person receiving medical care or treatment
under the  supervision of healthcare
professionals.

4. by-products d) a condition of excessive body fat that raises the
risk of health problems like diabetes and heart
disease.

5. bloodstream e) a disruption of blood flow to the brain, causing

brain tissue damage and potentially impacting
movement, speech, and cognitive function.

6. patient f) foods produced with minimal environmental
Impact, conserving natural resources for future
generations.

Assignment 5. Complete the translation of the sentences:

1. Bioengineers are advancing (tkanuana) engineering by developing (6iopo3kiansi
kapkacu) that support the growth of (xritun) for organ repair and regeneration.

2. In this process, cells (momraposo HanocsThest) scaffolds in layers using a (meton
ocaypkeHHs) such as bioprinting to create complex tissue structures.

3. To address (oxwupinns), some patches now utilize (mikporosnku) that gently

(mponukarots) the skin, delivering anti-obesity drugs directly into the bloodstream.
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4. (TpancaepmainbHi mactupi) are expanding beyond (HikoTuHOBa 3aJIeXKHICTB)
treatment, with new (3actocyBanusmu) in areas like pain management and hormone
therapy.

5. (Hocumi npuctpoi) equipped with (mporn) and sensors now track (aprepianbuuii
tiuck) and heart rate, helping in the early detection of health issues such as a
(iHCYyTBT).

6. Bioengineers are exploring how the (cepueBo-cyaunna cucrema) functions using
(BipTyanwHi po3tunu) instead of traditional (tpymis), improving training methods
for medical students.

7. Research in (6io-npoaykris) is focusing on cellular agriculture, which uses fewer
resources and creates fewer (moGiunux mpoaykri) than conventional farming

methods.

Assignment 6. Match the words from the left to their synonyms on the right and
compare their meanings:

cadaver miniature
deposited focused
biodegradable examine
precision groundbreaking
targeted in-depth
detailed placed
innovative accuracy
investigate decomposable
microscale corpse

Assignment 7. Translate into English using the words you learned:

MOMYJSPHUM  METOJ  OCAQPKEHHS;, TpaHCAepMaibHI IJIacTUpi; OoOpoTHCS 3
OKHPIHHSAM; TPOHUKATH Y HIKIPY; PO3UUHSATHUCS; TIEPEIABATH B PEKUMI PEATTBHOTO
gacy, OaraToQyHKIIIOHAIbHI pOOOTH; POOOTH30BAHHMI EK30CKEJET, JOTOMaraTH
Mari€eHTaM BiMHOBIIOBATH (YHKINT XOAp0MW; mpemapatu Ajis O0pOTHOM 3 PaKoM;
MIPOBOJIUTH BipTyaTbHi PO3TUHU 3aMICTh BUKOPUCTAHHS TPYITiB; CEIEKTUBHI METOIN
JIOCTaBKH JI1K1B; TEHETHUYHI MyTallii XBOPOO; CTIMKI NPOIYKTH; IMITYBaTH (Hi310J70T110

JIOJIMHU 11032 TUJIOM; HABAHTAKEHHS HA CYTrJ100U; MOOT4YH1 IPOYKTH.
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MODULE 4. TYPES OF BIOENGINEERING
AND THEIR APPLICATIONS IN DETAIL

4.1. Biomedical Engineering

BASIC WORD LIST
Study the following words and expressions.

evident OYEBHJTHO

consciousness CBIIOMICTb

proliferation MOITUPEHHS/ PO3TOBCIOIKCHHSI
pacemaker KapIlOCTUMYJISITOP

skyscraper XMapo4oc

sonar T'1JIPOJIOKATOP

breakthrough IPOPHUB

push the boundaries PO3IIUPIOBATH MEXKI

It is quite difficult to
find an accurate definition of
biomedical engineering. The
most common definition is:
| “Biomedical engineering is
| | the application of engineering
' principles and techniques to
the medical field”. This is
evident throughout

' S healthcare, from diagnosis and
analysis to treatment and recovery, and has entered the public consciousness
through the proliferation of implantable medical devices, such as pacemakers and
artificial hips, to more futuristic technologies such as stem cell engineering and the
3-D printing of biological organs.

Engineering itself is an innovative field, the origin of ideas leading to
everything from automobiles to aerospace, skyscrapers to sonar. Biomedical
engineering focuses on the advances that improve human health and health care at
all levels.

How is Biomedical Engineering Different?

Biomedical engineers differ from other engineering disciplines that have an
influence on human health in that biomedical engineers use and apply an intimate
knowledge of modern biological principles in their engineering design process. All
aspects of mechanical engineering, electrical engineering, chemical engineering,
materials science, chemistry, mathematics, and computer science and engineering
are integrated with human biology in biomedical engineering to improve human
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health, whether it be an advanced prosthetic limb or a breakthrough in identifying
proteins within cells.

What do Biomedical Engineers do?

Biomedical engineers work in a variety of fields and disciplines. In industry,
there are opportunities to innovate, design, and develop new technologies; in
science, they can advance research and push the boundaries of what is medically
possible, as well as test, implement, and develop new diagnostic tools and medical
devices; and in government, they can set safety standards for medical devices. Many
biomedical engineers find work at cutting-edge startups or become entrepreneurs
themselves.

Assignment 1. In pairs, discuss the following questions:

1) What is the most common definition of biomedical engineering?
2) In which aspects of healthcare is biomedical engineering evident?
3) What are some examples of innovations mentioned in the text resulting from
biomedical engineering?
4) How do biomedical engineers differ from other engineering disciplines related to
healthcare?
5) Which scientific and engineering disciplines are integrated into biomedical
engineering?
6) How does biomedical engineering contribute to improving human health?
7) In which fields do biomedical engineers work?
8) What opportunities for innovation are available to biomedical engineers in the
industry?
9) What roles do biomedical engineers play in scientific research?
10) How can biomedical engineers influence the establishment of safety standards
for medical devices?
Assignment 2. Choose the correct answer:
1. What is the primary focus of biomedical engineering according to the passage?
a) Improving the efficiency of healthcare systems
b) Advancing medical research and developing new technologies
c) Integrating various engineering disciplines with human biology

d) Designing and manufacturing medical devices and prosthetics
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2. Which of the following best describes the role of biomedical engineers in the
healthcare industry?
a) They work exclusively in research and development.
b) They are responsible for setting safety standards for medical devices.
¢) They collaborate with medical professionals to develop new treatments.
d) They work in a variety of fields, including industry, science, and government.
3. What is the key distinguishing factor between biomedical engineers and other
engineering disciplines?
a) Biomedical engineers have a deeper understanding of human anatomy and
physiology.
b) Biomedical engineers are solely focused on developing medical devices and
prosthetics.
c) Biomedical engineers integrate knowledge from multiple engineering fields
with human biology.
d) Biomedical engineers work exclusively in the healthcare industry.
4. According to the passage, what is one example of a "futuristic” technology in
biomedical engineering?
a) Pacemakers
b) 3-D printing of biological organs
c¢) Artificial hips
d) Mechanical prosthetics
5. Which of the following is NOT mentioned as a common field or discipline that
biomedical engineers work in?
a) Industry
b) Science
¢) Government
d) Finance
6. What is the main purpose of the passage?
a) To provide a comprehensive definition of biomedical engineering

b) To highlight the various career paths available in biomedical engineering
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c) To explain how biomedical engineering differs from other engineering
disciplines
d) To discuss the historical origins and development of biomedical engineering
7. Which of the following is a key aspect of the definition of biomedical engineering
provided in the passage?
a) The integration of various engineering disciplines with human biology to
improve human health
b) The application of engineering principles and techniques to the medical field
¢) The development of innovative technologies for the healthcare industry
d) The use of an intimate knowledge of modern biological principles in the

engineering design process

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

definition progress
principles spread

evident combined
futuristic business owners
advances explanation
integrated clear
entrepreneurs innovative
proliferation fundamentals

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Biomedical engineering is solely focused on creating implantable medical
devices.

2. Biomedical engineers integrate knowledge from various scientific fields with
human biology.

3. The text suggests that biomedical engineering is not related to the development of
new medical technologies.

4. Biomedical engineers can work in government to establish safety standards for
medical devices.

5. The text states that biomedical engineering is a branch of mechanical engineering.
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6. Biomedical engineering includes the use of 3-D printing technology for biological
organs.

7. Biomedical engineers are involved in both research and the implementation of
new diagnostic tools.

Assignment 5. Match (1-5) to the descriptions (a-e):

1) pacemaker a) a person who starts or organizes a
business company, especially one
involving risk

2) skyscraper b) referring to the most advanced and
innovative level of development in a
field.

3) breakthrough c) an electronic device to make the heart
beats regular or stronger

4) cutting-edge d) asudden solution of a problem leading
to further advances, especially in
science

5) entrepreneur e) a very tall building, typically found in
urban areas and used for offices,
apartments, or hotels

Assignment 6. Translate the sentences paying attention to the italicized words:

1. The application of engineering principles has transformed modern medicine.
2. She submitted her application for a job at the hospital.

3. New treatments for cancer are being developed in biomedical research.

4. His kind treatment of animals made him a beloved veterinarian.

5. Recovery after surgery has become faster with advanced biomedical devices.

6. The recovery of stolen artifacts took years of investigation.

Assignment 7. Translate into English using the words you learned:

JIarHOCTUKA Ta aHaji3; CYCIUIbHA CBIIOMICTH; KapAiOCTUMYIATOPH Ta IITYYHI
CTEeTHA; APYK O10J0TIYHUX OpPTraHiB; JXKEPEO 1/1€H; MOKpaIlyBaTH 3[0POB’ s JIFOTHHH
Ta MEUYHE OOCIYTrOBYBaHHS; BAKOPHCTOBYBATH 1 3aCTOCOBYBATH TIIMOOKI 3HAHHS;
MIPOEKTYBAaHHS Ta PO3pOOKAa HOBMX TEXHOJOTI; BIPOBAIKYBaTU Ta PO3POOIISITH;

BCTAHOBJIIOBATH CTaHAAPTH O€3MEKH; ePEeAOBl CTapTalu; HiANPUEMIILL.
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4.2. Tissue Engineering

BASIC WORD LIST

Study the following words and expressions.

seminal OCHOBOTIOJIOKHHH
controversy CyNepeyKH, JUCKYCIs
excitement XBUITFOBAHHSI

hope and hype HaJis Ta rajac

mold chopmyBaTH

mesh ciTKa

cartilage XPSIIIT

core OCHOBHUM

scaffold KapkKac

maturation JI03piBaHHSI

Kidney HUpKa

liver TIeYiHKa

blood vessel KPOBOHOCHA CyJIMHA
porous IIOPUCTUN
craniofacial YepEIHO-JINIIEBUM

[issue

Engineering

Tissue engineering is a biomedical
engineering discipline that uses a
combination of cells, engineering,
materials  methods, and suitable
biochemical and physicochemical factors
to restore, maintain, improve, or replace
different types of biological tissues.

The idea of tissue engineering
emerged just over 30 years ago, in 1988.
The two men credited with doing the
seminal work in this field are Joseph
Vacanti and Robert Langer. The field
gained attention nearly a decade later with
the unveiling of the "Vacanti mouse" — a

mouse with a human ear on its back. This sparked controversy among animal rights
activists and fear of genetic engineering, but also excitement and wonder, leading
to an era of tissue engineering filled with both hope and hype.

The Vacanti mouse remains impressive. Researchers molded a biodegradable
plastic mesh into an ear shape, added cow cartilage cells, and implanted it under
the mouse's skin. After 12 weeks, they removed the ear and found new cartilage had
grown within the structure.

The core idea of tissue engineering remains: a biodegradable scaffold is
shaped like the target organ or tissue, seeded with specific cells. After implantation
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or lab maturation, the scaffold degrades, allowing the cells to form a functional
organ or tissue.

However, despite 30 years of dedicated research, we are still relying on organ
donation rather than growing kidneys, livers, and hearts in the lab. So the question
Is — what real-world applications has this research produced?

Two of the most successful examples are INTEGRA and Osteopore.
INTEGRA, used for skin repair after burns, has two layers: a collagen matrix that
promotes skin and blood vessel growth, and a non-degradable outer layer that
protects against infection. After a few weeks, the outer layer is removed, revealing
regenerated skin. Osteopore, a porous biodegradable material, is used to repair bone
in craniofacial surgery.

Assignment 1. In pairs, discuss the following questions:

1) What is the main purpose of tissue engineering in biomedical engineering?

2) When did the concept of tissue engineering first appear, and who were the
pioneers in this field?

3) What was the "Vacanti mouse," and why did it attract public attention?

4) What materials and cells did researchers use to create the ear on the "Vacanti
mouse"?

5) Describe the core technique used in tissue engineering to create new tissues or
organs.

6) Why, despite decades of research, are we still reliant on organ donation instead
of lab-grown organs?

7) What is INTEGRA, and how does it aid in skin repair?

8) How does Osteopore contribute to craniofacial surgery?

9) What two layers make up INTEGRA, and what functions do they serve?

10) How does a biodegradable scaffold work in tissue engineering, and what

happens to it over time?

Assignment 2. Make up word combinations using the text:

sparked mesh

blood layer
craniofacial controversy
plastic surgery
outer vessel
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Assignment 3. Choose the correct answer:
1. What is the primary goal of tissue engineering?
a. To create new medical devices
b. To study the structure and function of different organs
c. To restore, maintain, improve, or replace biological tissues
d. To develop new genetic engineering techniques
2. How long ago did the idea of tissue engineering first emerge?
a. Around 20 years ago
b. Inthe 1970s
c. Just over 30 years ago
d. Inthe 1990s
3. What was unique about the "Vacanti mouse™ experiment?
a. Researchers used genetically modified cells to grow the ear
b. The mouse was able to grow a human-like ear on its back
c. The experiment was conducted without any ethical concerns
d. The mouse was used to test new organ transplantation techniques
4. Which of the following is the core idea behind tissue engineering?
a. Using a biodegradable scaffold to grow new organs
b. Developing synthetic materials to replace damaged tissues
c. Studying the growth and development of different cell types
d. Genetically modifying cells to create functional organs
5. Why has tissue engineering research not yet led to widespread practical
applications?
a. The technology is too expensive and not widely available
b. Ethical concerns have slowed down the development of these technologies
c. The human body is too complex to successfully grow organs in a lab setting
d. The research has not yet produced practical real-world solutions
6. What is the purpose of the INTEGRA product in tissue engineering?
a. To protect against infection in skin grafts

b. To promote skin and blood vessel growth after burns
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c. To regenerate damaged organs
d. To repair bone in craniofacial surgery
7. What is the main function of Osteopore in tissue engineering?
a. To grow new organs in the lab
b. To develop synthetic skin grafts
c. To protect against infection in tissue implants

d. To repair bone in craniofacial surgery

Assignment 4. Match the words from the left to their synonyms on the right and
compare their meanings:

discipline use

restore enthusiasm
seminal breaks down
controversy encourages
Impressive development
excitement revitalize
degrades pioneering
maturation remarkable
application area
promotes debate

Assignment 5. Are the following statements true or false? Correct the false ones:

1. Tissue engineering combines cells and engineering to create new biological
tissues.

2. The concept of tissue engineering was first introduced in the 1990s.

3. The Vacanti mouse was a significant milestone in tissue engineering.

4. Tissue engineering has completely replaced the need for organ donations.

5. INTEGRA is a successful application of tissue engineering used in skin repair.
6. Osteopore is used to repair bone in heart surgery.

7. Tissue engineering involves using a biodegradable scaffold to form new tissues.

Assignment 6. Translate the sentences paying attention to the italicized words:
1. The core idea of tissue engineering is to use a biodegradable scaffold to grow

tissues.
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2. The core of the Earth is extremely hot and composed mainly of iron and nickel.
3. Scientists hope to grow functional organs like kidneys and hearts in the lab.

4. The church organ filled the hall with music during the ceremony.

5. Tissue engineering is a relatively new field in biomedical sciences.

6. The field was covered with snow after the storm.

7. Cartilage cells were used to grow new tissue in the shape of an ear.

8. He was kept in a prison cell for several years.

Assignment 7. Match (1-6) to the descriptions (a-f):

1. tissue a) a protein that is a primary
component of connective tissue,
providing strength and elasticity.
2. scaffold b) the process of introducing or
implanting a structure or material
into the body.

3. cartilage c) pertains to the bones of the skull
and face, often used in surgical
contexts to  describe  the
reconstruction or restoration of
these areas.

4. implantation d) a structure used as a framework to
support the growth of new cells or
tissues.

5. craniofacial e) a flexible connective tissue

covering joints and shaping certain
body parts, such as the ears and
nose.

6. collagen f) a group of cells that perform a
common function in an organism

Assignment 8. Translate into English using the words you learned:

BUKIIUKATH CYINEPEYKH; MUIIA 3 JIIOJICBKUM BYXOM Ha CIIMHI; XBWJIIOBAHHS Ta
noauB; chopMyBaTH 610pO3KIAAHY MIIACTUKOBY CITKY Y (hopMi Byxa; KOPOB’ SUnid
XpSIT; IMIUTAHTYBATH T MIKipy; JabopaTOpHE M03piBaHHS, TOHOPCTBO OPTaHiB;
BIIHOBJICHHS IIKIPU MICJS OMIKIB; COPUSITH POCTY WIKIPU T4 KPOBOHOCHUX CY/IUH;
30BHINIHIN IAp; TOPUCTHUI O10pO3KIaJaHUN MaTepial; YepenHO-JINIeBa XIpypris;

yTBOPUTH (QYHKI[IOHATBHUM OpraH abo TKaHUHY.
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4.3. Neural Engineering

BASIC WORD LIST

Study the following words and expressions.

neural engineering HEHpOHHA IHXKEHepis
electrochemistry CIIEKTPOXIMist

robotics pOOOTOTEXHIKA
neuroprosthetics HEUPOIPOTE3yBaHHS
regrowth BiJIHOBJICHHS
computational techniques 00YHUCITIOBAIbLHI METOIH
robust HaTIHHAN

alter 3MiHIOBaTH(Cs1), NEPEPOOIIATH
utilize BUKOPHCTOBYBATH
auditory CJIyXOBI

engine prostheses PYXOBIi IPOTE3H
excitable 30y UTMBUI

autonomic features BeretaTuBHI QYHKIT
pressure THUCK

disorders po3itaau

sophisticated CKJIaJIHI

penetrate MIPOHUKATHU

retinal CITKiBKa OKa

Neural engineering is a
growing self-discipline that
converts research discoveries
into neurotechnologies. These
technologies provide new tools
for neuroscience analysis, while
resulting in enhanced care for
patients with nervous-system
conditions. Neural engineers
aim to understand, repair,
replace, and enhance nervous-
system function. They achieve
this by concepts and solutions
resulting from neuroscience,
information technology, electrochemistry, materials technology, robotics, and
other areas.

Neural engineering can be considered as the driving technology behind
several actual fields: functional electrical stimulation, stereotactic and efficient
neurosurgery, neuroprosthetics and neuromodulation. The wide opportunity of NE
also involves neurodiagnostics, neuroimaging, neural tissue regrowth, and
computational techniques. By using statistical designs of neural function

Multi-Site
Electrode Array.
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(computational neuroscience), scientists are capable of doing robust testing of
therapeutic techniques before they are used on patients.
Working:

Neuromodulation and Neuroaugmentation: Neural engineering applications
programs have two wide goals: neuromodulation and neuroaugmentation.
Neuromodulation (altering nervous system function) utilizes stimulators and
infusion devices, among other methods. It can be used at several levels: cortical,
subcortical, spinal, or peripheral. Neurological enhancement is designed to increase
neural function and uses sensory (auditory, visual) and engine prostheses.

Neuromuscular Stimulation: Depending on a technique that has remained
unchanged for many decades, electrodes are placed within the excitable cells that
provide a present to stimulate certain routes. This supplements or changes lost motor
or autonomic features in patients with paralysis.

Impact on Industry:

Neural engineering is a fast-developing bioengineering specialised that is
predicted to develop tremendously. The improving social pressure of neurological
disorders, and the need for more sophisticated medical devices, will generate a rise
in new professions and careers.

Applications: Some of the most typical programs of NE techniques are described
below.
Cochlear Implants:

Cochlear implants (CI), by far the most effective neurological sensory
prostheses up to now, have penetrated the mainstream therapeutic arsenal. Their
popularity is beaten only by the cardiac pacemakers and deep brain stimulation
(DBS) systems.

Retinal Bioengineering:

Retinal photoreceptor cells contain visible color, which takes up light and

starts the procedure of transducing it into electric signals.

Assignment 1. In pairs, discuss the following questions:

1) What is neural engineering, and how does it contribute to neurotechnologies?

2) What are the main goals of neural engineers?

3) Which fields of science and technology contribute to neural engineering
solutions?

4) What are some key areas of application for neural engineering?

5) How does computational neuroscience help in developing therapeutic techniques?
6) What are the two primary goals of neural engineering applications, and how are
they achieved?

7) How is neuromodulation used to alter nervous system function?
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8) What is neuromuscular stimulation, and how does it assist patients with paralysis?
9) Why is neural engineering considered a fast-developing field in bioengineering?
10) What are two examples of neural engineering applications, and how do they

work?

Assignment 2. Choose the correct answer:
1. Which of the following best describes the primary aim of neural engineering?
a) Advancing neuroscience research
b) Developing innovative technologies for the nervous system
¢) Improving patient care for neurological conditions
d) All of the above
2. Which of these is not a key goal of neural engineering?
a) Repairing nervous system function
b) Replacing damaged nervous system components
¢) Monitoring the overall health of the nervous system
d) Enhancing the capabilities of the nervous system
3. What is the primary purpose of using neuromodulation techniques in neural
engineering?
a) To increase neural function and performance
b) To alter the way the nervous system operates
¢) To restore lost motor or autonomic functions
d) To stimulate specific excitable cells in the body
4. Which type of neural engineering application is considered the most successful
sensory prosthetic to date?
a) Cardiac pacemakers
b) Deep brain stimulation systems
c) Cochlear implants
d) Neuromuscular stimulators
5. What is the main role of retinal photoreceptor cells in visual perception?

a) They convert light into electrical signals
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b) They transmit signals directly to the brain
¢) They stimulate the optic nerve
d) They enhance overall visual acuity
6. How has neural engineering impacted the industry according to the passage?
a) It has reduced the need for specialized professionals
b) It has decreased the social pressure from neurological disorders
c¢) It has slowed the overall development of the field
d) It has led to increased demand for new medical devices
7. What is the primary benefit of using computational neuroscience in neural
engineering research?
a) To design more advanced neural prosthetics
b) To test therapeutic techniques before clinical use
c) To better understand the underlying mechanisms of the nervous system

d) To improve overall patient outcomes and satisfaction

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

alter use

robust approach

utilize change

devices neural implant
pacemaker brain surgery
neurosurgery cardiac regulator
neuroprosthetic instruments
solution impulse

signal strong

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Neural engineering aims to improve nervous-system function using various
scientific fields.

2. Neuromodulation is a technique that decreases neural function.

3. Cochlear implants are the most popular neurological sensory prostheses.

4. Neural engineering is expected to grow due to increasing neurological disorders.
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5. Retinal bioengineering involves converting light into electrical signals.
6. Neuromuscular stimulation is a new technique developed recently.

7. Neural engineering includes applications in neuroimaging and neurodiagnostics.

Assignment 5. Complete the sentences using the given words from the box:

penetrate regrowth utilize retinal
auditory robotics autonomic features disorders
1. Neural engineering focuses onthe ...... of damaged neural tissues to restore brain

and spinal cord functions.

2. Advanced technologies in this field ...... robotics and computational techniques
for precision in neurosurgery.

3. Neural prosthetics can restore lost ...... , such as heart rate control, in patients
with nervous system injuries.

4. Retinal bioengineering aims to develop devices that ...... deeper into the eye for
enhanced vision restoration.

5. Neural engineers work on solutions for treating neurological ...... , including
Parkinson's disease and epilepsy.

6. Innovations in ...... are integrated into neural engineering to assist in motor
function recovery.

7. Cochlear implants are revolutionary devices that restore ...... perception for
individuals with hearing impairments.

8. Researchin ...... engineering seeks to create artificial vision systems for patients
with degenerative eye diseases.

Assignment 6. Translate into English using the words you learned:

HOBI IHCTPYMEHTH JUIsl HEWPOHAYKOBOTO aHami3y, HeWpoHayka, iHbopmariiiHi
TEXHOJIOT1i, eNEKTPOXiMis, TEXHOJOTiI MaTepialliB, pOOOTOTEXHIKA; TMOKPAIIUTH
byHKITIF0 HEpBOBOI cucTemu; mupoki MoxnuBocTi HI; BimHOBIEHHS HEpBOBOI
TKaHWHH, OOYHCIIOBAIbHA HEHpOHAYKA; HEUPOMOYJAIIS Ta HEHpoayrMeHTallis;
BUKOPHUCTOBYBATH CEHCOPHI 1 pyXOB1 IpoTe3U; 30yIJIMB1 KIIITUHU; BTPAUY€H1 pyXOBi
a0o BeretaTuBH1 (YHKIli; IIBUJIKO PO3BUBAETHCS; HEBPOJOTIUHI PO3JIAAHN;

KapJIIOCTUMYJISITOPU Ta CUCTEMHU IITMOOKOT CTUMYJISALIT MO3KY; CITKIBKA OKa.
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4.4. Pharmaceutical Engineering

BASIC WORD LIST
Study the following words and expressions.

adherence JTOTPUMAHHSI YOTOCh
encompas OXOIUTKOBATU

excipient JIOTIOMIDKHA PEUYOBUHA
mammalian ccaBli

batch napTist

volumes obcaru

solid TBEP/Ii

blockbuster HOMYJISIPHUM
high-potency drugs npernapary 3 BUCOKOIO €0
setups HAJIALITYBAHHS
compliance BiAIOBIIHICTH

vial ¢rakoH

syringe IITTPHII

fill and finish HAIOBHEHHs Ta 00poOKa
assembly 30ipKa

Versus pOTH

| ~7’ Pharmaceutical
# W& 7 engineering  focuses  on

b designing,  building, and
' improving manufacturing
facilities that produce drugs.
Some pharma engineers work
on drug discovery, but most
focus solely on providing
solutions for optimal
production processes in drug
production facilities. Pharma
L : -~ engineering stands out for its
strict adherence to good manufacturmg practice (GMP). Successful engineers in
this field must navigate complex GMP requirements to ensure medicine safety. GMP
Is crucial at all stages, from conceptual design to implementing a pharmaceutical
quality system.
The pharma industry focuses on four areas of expertise, which together
encompass pharmaceutical engineering practices:
e Biotech and API
e Oral solid dosage
e Fill and finish
e Assembly and pack
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Biotech and API (active pharmaceutical ingredient)

Drugs consist of two main parts: an active pharmaceutical ingredient (API)
and an inactive substance, like lactose or sesame oil, called an excipient. APIs can
be synthetic, biotechnological, or a combination. Biopharmaceuticals, a rapidly
growing area, need different production methods, such as microbial or mammalian
systems for most drugs and special methods for vaccines. The industry faces
challenges with complex medicines like antibody-drug conjugates, which require
adaptable production facilities. Future facilities must accommodate various
manufacturing technologies and scale, from small batches for personalized
medicine to large volumes for widespread diseases.

OSD (oral solid dosage)

Tablets, or oral solid dosages (OSD), are the most common drug delivery
method, with OSD manufacturing remaining a key focus in the pharma industry. As
traditional blockbuster OSD products lose patent protection, newer, high-potency
drugs for smaller volumes demand flexible production setups. Manufacturers face
pressure to reduce costs, compete with generics, and adapt to emerging markets
while meeting stricter regulatory, health, and environmental standards. Innovative
delivery methods like sprays and sustained-release forms add complexity to
production. Ensuring compliance with high OHS (occupational health and safety)
and EHS (environment, health and safety) requirements is essential for handling
potent drugs in modern facilities.

Fill and finish

In pharma production, keeping products sterile and ensuring the correct
dosage are very important, especially when filling vials, syringes, or blister packs.
The industry is moving toward greater flexibility to accommodate high-value,
sensitive, and potent products in smaller batches. This means factories need to be
cost-effective, productive, and able to prevent contamination. New technologies are
needed to meet regulatory demands for aseptic fill and finish processes. High-value
products also require better packaging to reduce waste and address the growing use
of devices.

Assembly and pack

Optimized assembly and packaging can significantly impact costs and
competitiveness in pharma manufacturing. Increasing demands for compliance,
quality, tracking, and patient-centric solutions are driving complexity and raising
stock-keeping unit (SKU) counts. To stay efficient and competitive, manufacturers
need to update their methods, be flexible, and improve packaging designs for diverse
markets. Balancing product segmentation — low volume/high price versus high
volume/low price — while ensuring reliable supply is essential. Scalable and well-
designed processes are key to success in meeting future business demands.

Assignment 1. In pairs, discuss the following questions:

1) What is the primary focus of pharmaceutical engineering?

2) How does pharmaceutical engineering ensure the safety of medicines?
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3) What are the four key areas of expertise in the pharmaceutical industry?

4) What are APIs, and what types can they include?

5) Why are flexible facilities essential for producing biopharmaceuticals?

6) What challenges do OSD manufacturers face in adapting to market demands?

7) How are regulatory, health, and environmental standards influencing OSD
manufacturing?

8) Why is sterility crucial in the "fill and finish™ process?

9) What role do new technologies play in aseptic fill and finish processes?

10) How does optimized assembly and packaging contribute to competitiveness in

pharmaceutical manufacturing?

Assignment 2. Choose the correct answer:
1. What is the primary focus of pharmaceutical engineering?
a) Discovering new drugs
b) Designing and improving drug manufacturing facilities
c) Developing active pharmaceutical ingredients (APIs)
d) Ensuring regulatory compliance for pharmaceutical products
2. Which of the following is NOT a key area of expertise in pharmaceutical
engineering?
a) Biotech and API
b) Oral solid dosage
¢) Packaging and distribution
d) Fill and finish
3. What is the most common drug delivery method in the pharmaceutical industry?
a) Injections
b) Capsules
¢) Oral liquids
d) Tablets
4. What is a key challenge faced by pharmaceutical manufacturers in the oral solid
dosage (OSD) area?
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a) Adapting to the rise of personalized medicine and smaller batch sizes
b) Developing new biotechnological production methods
¢) Adhering to strict occupational health and safety (OHS) requirements
d) Maintaining sterility and ensuring the correct dosage in fill and finish
processes
5. What is a primary driver for changes in pharmaceutical assembly and packaging?
a) The need to reduce manufacturing costs
b) The growth of the biotechnology sector and biopharmaceuticals
¢) The rise of generic drug competition
d) Increasing demands for compliance, quality, tracking, and patient-centric
solutions
6. What is an essential factor for pharmaceutical manufacturers to remain efficient
and competitive in the assembly and packaging area?
a) Specializing in the production of a limited range of product types
b) Focusing solely on high-volume, low-price product segments
c) Embracing flexibility and optimizing packaging concepts for diverse markets
d) Investing heavily in automated assembly and packaging equipment
7. How does the pharmaceutical industry address the challenge of producing
complex medicines like antibody-drug conjugates?
a) By using traditional manufacturing methods
b) By adapting their production facilities to accommodate various manufacturing
technologies and scale
¢) By relying on microbial or mammalian production systems

d) By building highly specialized production facilities

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

encompass size
manufacturing wrapping
facilities difficulties
adherence production
challenges plants
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scale cover

sterile economical
packaging compliance
cost-effective uncontaminated

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Pharmaceutical engineering primarily focuses on drug discovery rather than
production processes.

2. Active pharmaceutical ingredients (APIs) can be made using synthetic or
biotechnological methods.

3. Oral solid dosage forms, like tablets, are the least common method of drug
delivery.

4. The industry is facing challenges with complex medicines that require flexible
production facilities.

5. Aseptic fill and finish processes are not important in pharmaceutical production.
6. Manufacturers must adapt their techniques to meet increasing demands for
compliance and quality.

7. The text suggests that balancing product segmentation is unimportant for
manufacturers.

Assignment 5. Match (1-8) to the descriptions (a-h):

1. vial a) a type of packaging in which a product is sealed in
plastic, often with a cardboard backing.

2. batch b) a tall annual herbaceous plant of tropical and
subtropical areas.

3. volume c) a place, amenity, or piece of equipment provided for a
particular purpose.

4. blister d) a small container, typically cylindrical and made of
glass, used especially for holding liquid medicines.

5. sesame e) a quantity of goods produced at one time.

6. facility f) the amount of space occupied by something, expressed
in cubic measurement.

7. efficient g) not expensive, therefore able to compete successfully
with the prices etc of rivals.

8. competitive h) achieving maximum productivity with minimum
wasted effort or expense.
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Assignment 6. Complete the sentences using the given words from the box:

setups facility encompasses batches
competitive assembly efficient adherence
1. A pharmaceutical ...... must meet strict regulatory standards to ensure safe and

...... drug production.

2. Toremain ...... , manufactures invest in flexible production ...... for both high-
volume and small-batch manufacturing.

3. Strict ...... to good manufacturing practices (GMP) is essential for ensuring the
safety of pharmaceutical products.

4. Pharma engineering ...... various areas, including biotech, oral solid dosage, and
fill-and-finish processes.

5. Modern facilities must handle ...... of varying sizes, from small quantities for
personalized medicine to large-scale production.

6. The fill and finish and ...... stages are critical in packaging, as they balance

product quality versus cost efficiency.

Assignment 7. Translate the sentences paying attention to the italicized words:

1. Everyone deserves access to a quality healthcare facility in their area.

2. He has a great facility for writing catchy pop songs.

3. She applied iodine to the blister to keep it clean and safe.

4. The blister pack protects the pills from light and air exposure.

5. Trade agreements often aim to enhance the volume of trade between partners.

6. This library contains over a million volumes.

Assignment 8. Translate into English using the words you learned:

CyBOpE JOTpHMaHHS, (apMaleBTUYHA ITPOMHCIIOBICTH;, JONMOMDKHA PEYOBHHA,
CTUKATUCA 3 MpoOjieMaMu; HEBENHKI TMapTii; BENMKI 00CITH; MepopaibHi TBEPIi
7103U; BTpayaTy MAaTEHTHUH 3aXWCT; THYYKl HAJIAIMTyBaHHS BUPOOHUIITBA; CyYacH1
MIJINPUEMCTBA; HAMOBHEHHSI (PJIaKOHIB; 3amoOiraTv 3a0pyJHEHHIO; 3aJUIIATUCS

e(heKTUBHUMU Ta KOHKYPEHTOCIIPOMOXKHUMH; JU3ANH YIIaKOBKH; KIIIOY JI0 YCHIXY.
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4.5. Clinical Engineering

BASIC WORD LIST
Study the following words and expressions.

procurement 3aKyMIBIIS

spare parts 3aIM4aCTUHU

increasingly neaa OuTbIe
sophisticated CKJIQHUI

asset AKTUBU

in-house operations BHYTPIINIHI onepartii
supervision HATJIA

maintenance staff 00CTyrOBYIOUHIA TEPCOHA
assessment OITIHKA

Clinical engineering is a
specialty within Biomedical

engineering responsible
primarily for applying and
implementing medical

technology to optimise
healthcare delivery. A Clinical
Engineer is a professional who
supports and advances patient
care by applying engineering
and management skills to
healthcare technology. The department of Clinical Engineering plays an important
role beginning from the procurement process and facilitates effective management
of medical devices which are especially used in health care facilities.

Additionally, the clinical engineering department increases the life cycle of
medical devices, optimizes spare parts and technical services’ costs of medical
devices in order to improve the quality of healthcare.

Definition of Clinical Engineers.

" A Clinical Engineer is a specialist who helps improve patient care by using
engineering and management skills to work with medical technology.” -ACCE
Definition, 1992

As clinical medicine has become increasingly dependent on more
sophisticated technologies and the complex equipment associated with it, the
Clinical Engineer has become the bridge between modern medicine and modern
engineering.

Roles and responsibilities of a Clinical Engineer.

Clinical engineering is an interdisciplinary field practiced in a variety of
settings and presenting a diversity of challenges. The Clinical Engineer is, by
education and training, a problem solver, working with complex human and
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technological systems. In the hospital, shared service, and asset management firm,
the Clinical Engineer often functions as the technology manager for medical
equipment systems.

The responsibilities in this setting include financial or budgetary management,
service contract management, data processing systems for managing the medical
equipment, and coordination of service agreements and in-house operations. The
hospital-based clinical engineer may also have responsibility for supervision of the
in-house maintenance staff, depending on his or her skill set and the structure of
the department.

Hospital-based clinical engineers also fill other important functions in
assuring that the medical equipment is safe and effective. These functions include
participation in the planning process and in the assessment of new technology,
assuring regulatory compliance in the medical technology management area,
investigation of incidents, and active participation in training and education of
technical and medical personnel.

Assignment 1. In pairs, discuss the following questions:

1) What is the main focus of clinical engineering as a specialty within biomedical
engineering?

2) What skills does a Clinical Engineer use to support and advance patient care?

3) What role does the clinical engineering department play in the procurement
process?

4) How does the clinical engineering department optimize the costs of spare parts
and technical services for medical devices?

5) According to the ACCE Definition (1992), what is the main role of a Clinical
Engineer?

6) Why is the Clinical Engineer considered a bridge between modern medicine and
engineering?

7) What responsibilities does a Clinical Engineer have in hospital-based settings?
8) How does a Clinical Engineer ensure that medical equipment is safe and
effective?

9) What functions does a Clinical Engineer perform in the planning and assessment
of new technology?

10) How does a Clinical Engineer contribute to the training and education of medical
and technical staff?
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Assignment 2. Choose the correct answer:

1. What is the main purpose of a Clinical Engineer?

2.

a) To design and manufacture medical equipment
b) To provide direct patient care
c) To optimize healthcare technology and delivery
d) To conduct medical research

Which of the following is NOT a responsibility of a hospital-based Clinical

Engineer?

3.

a) Supervising the in-house maintenance staff

b) Assuring regulatory compliance for medical equipment
¢) Managing the hospital's budget

d) Participating in the assessment of new technology

Based on the passage, which of these best describes the role of a Clinical

Engineer?

a) A specialist who bridges the gap between medicine and engineering
b) A technician responsible for repairing medical equipment
¢) A manager focused on the financial aspects of healthcare technology

d) A researcher developing new medical technologies

4. What is the primary function of the Clinical Engineering department, according

to the passage?

5.

a) To increase the life cycle of medical devices

b) To optimize the costs of technical services for medical devices
c) To improve the quality of healthcare delivery

d) To coordinate service agreements and in-house operations

Which of the following skills is most important for a Clinical Engineer, as

described in the passage?

a) Expertise in both medical and engineering fields
b) Strong financial management abilities
¢) Proficiency in medical procedures

d) Advanced research capabilities
92



6. The passage states that Clinical Engineers work with “"complex human and
technological systems." What does this suggest about their role?

a) They are responsible for training medical personnel.

b) They have a diverse set of responsibilities and skills.

c) They focus primarily on the technical aspects of medical equipment.

d) They act as mediators between doctors and engineers.
7. What is the primary reason the role of the Clinical Engineer has become more
important, according to the passage?

a) The increasing complexity of medical technology

b) The need to reduce healthcare costs

¢) The growing emphasis on regulatory compliance

d) The advancement of medical research

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

spare parts management
sophisticated property
responsibilities personnel

bridge oversight
coordination replacement parts
supervision connection

staff duties

asset complex

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Clinical engineering focuses on improving healthcare by using medical
technology.

2. A Clinical Engineer is only responsible for the maintenance of medical devices.
3. The Clinical Engineering department helps manage the costs associated with
medical devices.

4. Clinical Engineers work solely in hospitals and do not operate in other settings.

5. Clinical Engineers do not participate in training medical personnel.
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6. The Clinical Engineer plays a role in ensuring that medical equipment is safe and
effective.

7. The Clinical Engineer acts as a link between healthcare and engineering.

Assignment 5. Complete the sentences using the given words from the box:

diversity equipment assessment staff
management supervision in-house procurement
1. Clinical Engineering involves the ...... of medical devices to ensure hospitals

have the right tools for patient care.

2. The ...... of maintenance teams is often a key responsibility of clinical engineers
in hospitals.
3. Effective ...... of medical equipment ensures that devices are safe, reliable, and

meet regulatory standards.

4. Many hospitals rely on ...... technical staff to maintain and repair medical
equipment quickly and efficiently.

5. Clinical engineers play a role in the ...... of new technology to determine its
suitability for healthcare facilities.

6. The proper functioning of medical ...... is essential for accurate diagnoses and
effective treatments.

7. Clinical engineering is a field that requires working with a ...... of technologies
and solving varied challenges.

8. Training the hospital ....... to use medical devices correctly is an important part

of a clinical engineer’s role.

Assignment 6 . Translate the sentences paying attention to the italicized words:
1. The rubber band will contract when it is cooled.

2. The hospital signed a contract with a clinical engineering firm.

3. The company’s most valuable asset is its headquarters in the city center.

4. Her excellent communication skills are a great asset to the team.

5. The laboratory uses sophisticated machines to analyze medical samples.

6. His sophisticated taste in art impressed everyone at the gallery.
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4.6. Biomechanics

BASIC WORD LIST
Study the following words and expressions.

notable BiJTOMHI
relevant AKTYaJIbHUH
dissect PO3KpUBATH
locomotion niepecyBaHHs
injury YIIKOJKEHHS
intervention BTPYYaHHS
pattern MOJIEJIb
restore BIJTHOBJICHHS
contributes CIIPUSITH
posture 11034
musculoskeletal disorders HOPYIICHHS OITOPHO-PYXOBOTO anapary
outcomes pe3ynbTaTu

Biomechanics is the study of the
mechanics of living organisms,
including humans and animals. It
combines principles from physics,
engineering, and biology to
understand how the forces and
movements within the body affect
its structure, function, and overall
performance. Biomechanics has
various applications across
different fields, including sports science, medicine, rehabilitation, ergonomics, and
robotics.

Where did it all start from?

The development of biomechanics began with early scientific interest in
human anatomy. Notable contributions came in the 15th-17th centuries, including
Leonardo Da Vinci’s anatomical illustrations, which remain relevant today. Despite
lacking formal medical training, Da Vinci dissected over 30 bodies, blending art and
science to explore the human form. Andreas Vesalius, the "father of human
anatomy," made significant advances in the field, while Galileo studied bone
strength and shape underweight. Borelli calculated human joint forces in equilibrium
conditions.

By the 19th century, researchers focused on locomotion and biomechanics.
In the 20th century, biomechanics emerged as a modern science, with studies on
locomotion, muscle activity, and the human center of gravity expanding knowledge
worldwide.

Here are some notable applications of biomechanics:
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1. Injury Prevention and Rehabilitation:

Biomechanics plays a crucial role in understanding the causes and mechanisms of
injuries. It helps in identifying risk factors and designing interventions to prevent
injuries in athletes and individuals engaged in physical activities. Biomechanical
analysis is also used in rehabilitation programs to assess movement patterns,
monitor progress, and guide the design of exercises and therapies to restore normal
function.

2. Prosthetics and Orthotics:

Biomechanics is instrumental in the design and development of prosthetic
limbs and orthotic devices. By studying the mechanics of human movement,
researchers can create artificial limbs and supportive devices that mimic natural
movements and provide better functionality and comfort to individuals with limb
loss or musculoskeletal conditions.

3. Ergonomics and Workplace Design:

Biomechanics contributes to ergonomics, which focuses on optimizing the
interaction between humans and their work environment. By studying body
movements, forces, and postures, biomechanics helps in designing workstations,
tools, and equipment that reduce the risk of musculoskeletal disorders, improve
performance, and enhance worker comfort and safety.

4. Biomechanical Modeling and Simulation:

Computational biomechanical modeling and simulation techniques are used
to analyze and predict the behavior of biological structures and systems. These
models help in understanding complex physiological processes, predicting the
outcomes of interventions, and optimizing treatment strategies. They are
particularly useful in fields such as orthopedics, cardiovascular research, and
neurology.

Assignment 1. In pairs, discuss the following questions:

1) What is biomechanics, and what principles does it combine?

2) How does biomechanics affect the structure and function of living organisms?
3) What fields benefit from the applications of biomechanics?

4) Who made significant contributions to biomechanics during the 15th-17th
centuries, and what were their achievements?

5) How did Andreas Vesalius contribute to the field of human anatomy?

6) What was Galileo’s contribution to biomechanics?

7) How did biomechanics evolve in the 19th and 20th centuries?

8) How is biomechanics applied in injury prevention and rehabilitation?

9) In what ways does biomechanics assist in the development of prosthetics and

orthotics?
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10) How does biomechanics contribute to workplace safety and ergonomics?
Assignment 2. Choose the correct answer:
1. Which of the following best describes the primary focus of biomechanics?
a) The study of the mechanics of living organisms
b) The analysis of human anatomy and physiology
c) The design and development of engineering systems
d) The optimization of workplace ergonomics
2. In which century did biomechanics emerge as a modern science?
a) 15th-17th centuries
b) 18th century
¢) 19th century
d) 20th century
3. Who is credited as the "father of human anatomy"?
a) Leonardo Da Vinci
b) Galileo
¢) Andreas Vesalius
d) Borelli
4. How does biomechanics contribute to injury prevention and rehabilitation?
a) By identifying risk factors and designing interventions to prevent injuries
b) By optimizing the interaction between humans and their work environment
c) By creating artificial limbs and supportive devices that mimic natural
movements
d) By analyzing and predicting the behavior of complex physiological processes
5. What is a key application of biomechanics in the field of prosthetics and orthotics?
a) Studying body movements, forces, and postures to design workstations and
equipment
b) Identifying risk factors and designing interventions to prevent injuries in
athletes
c) Creating artificial limbs and supportive devices that mimic natural

movements
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d) Analyzing and predicting the behavior of biological structures and systems
6. How does biomechanics contribute to ergonomics and workplace design?
a) By creating artificial limbs and supportive devices that mimic natural
movements
b) By analyzing and predicting the behavior of complex physiological processes
¢) By studying body movements, forces, and postures to design workstations and
equipment
d) By identifying risk factors and designing interventions to prevent injuries in
individuals
7. What is a key application of biomechanical modeling and simulation?
a) Optimizing the interaction between humans and their work environment
b) Improving the design of prosthetic limbs and orthotic devices
¢) Identifying risk factors and designing interventions to prevent injuries

d) Analyzing and predicting the behavior of complex physiological processes

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

prosthetics supportive devices
orthotics artificial limbs
ergonomics remarkable

locomotion recovery

notable workplace optimization
injuries movement
rehabilitation wounds

Assignment 4. Are the following statements true or false? Correct the false ones:
1. Biomechanics is only concerned with human movement.

2. Leonardo Da Vinci made important contributions to the study of human anatomy.
3. The field of biomechanics has no relevance in sports science.

4. Biomechanics helps in designing better prosthetic devices.

5. The author states that biomechanics emerged as a modern science in the 19th
century.

6. Biomechanics can assist in preventing injuries during physical activities.
98



7. Ergonomics focuses on improving the interaction between humans and their

environment.

Assignment 5. Translate the sentences paying attention to the italicized words:
. The team was fully engaged in preparing the final presentation for the conference.
. They have been engaged for six months and are planning their wedding.
. Da Vinci dissected over 30 bodies to study human anatomy.

. The governing body approved the new biomechanics research initiative.

. He spent hours in his study preparing for the biomechanics exam.

1
2
3
4
5. Biomechanics is the study of the mechanics of living organisms.
6
7. Biomechanics contributes to the design of prosthetic limbs.

8

. The design behind his experiments was to improve rehabilitation techniques.

Assignment 6. Match (1-6) to the descriptions (a-f):

1) locomotion a) say or estimate that will happen in the future or
will be a consequence of something.

2) engaged b) relating to the heart and blood vessels.

3) workstation c) an act of changing physical location or position
or of having this changed.

4) movement d) a desk and a computer for one person to work at
in an office.

5) cardiovascular e) busy; not free; occupied.

6) predict f) movement or the ability to move from one place
to another.

Assignment 7. Translate into English using the words you learned:

MEXaHiKa >KMBUX OpraHI3MiB; 3arajbHa MPOJYKTUBHICTh, 3HAYHHA BHECOK;
MOETHATH MUCTEITBO Ta HAYKY; MIITHICTH 1 (popMa KICTOK Mij] Baroo; MEHTP THKIHHS
TOaUHY; IpodiIaKTHKA TPaBM 1 peabiniTairis; BUpimaibHa pojb; (pakTopu pU3uKY;
po3poOKa BIpaB 1 Teparlii; BiIHOBICHHS HOPMaIbHOT (PYHKIIIT; TPOTE3H KIHITIBOK 1
OpTOTIENWYHI TPHUCTPOi; IMITYBaTH TMPHUPOJHI PyXH; BTpaTa KIHIIBOK; poboUe
CEPENIOBUIIE; 3HU3UTH PU3HMK PO3JIaIiB OMOPHO-PYXOBOTO amapary; MiBUIIYyBaTH

KoMQopT 1 Oe3neKy MpaiiBHUKIB; MOBEAIHKA 010J0TTYHUX CTPYKTYP 1 CUCTEM.
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4.7. Agricultural Engineering

BASIC WORD LIST
Study the following words and expressions.

sustainable CTIHKHUH / cTanmmii
plough TUTYT

animal domestication OJIOMAIITHCHHS TBAPUH
irrigation systems CUCTEMH ITOJIUBY
seed drill ciBajika

reaper KaTKa

boost 1 JIBUIIYBATH
alongside a TaAKOXK

combat Oopotucs
precision TOYHICTh
harvester KOMOaiiH

barn capai

moisture BOJIOTICTh

raw materials CHUpOBHHA

feed KOpM

conserve 30epeKCHHS

Agricultural engineering

Is a multidisciplinary field that
combines the principles of
mechanical, civil, electrical, and
chemical engineering  with
§ agricultural  knowledge to
enhance farming practices and
¥, optimize crop production. As
: the global population continues
F% to grow, the demand for
sustainable and efficient

agricultural solutions is more critical than ever.
History of Agricultural Engineering.
1. Early Agricultural Innovations: The roots of agricultural engineering lie in early

human advancements, including the plough, animal domestication, and irrigation
systems, forming the basis for modern practices.

2. Industrial Revolution (18th-19th Century): The Industrial Revolution advanced
agricultural technology with Jethro Tull's seed drill (1701) and Cyrus McCormick's
mechanical reaper (1831), boosting efficiency and shaping agricultural engineering
as a discipline.

3. Early 20th Century: In the early 20th century, agricultural engineering became a
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formal discipline, with the first department founded at lowa State University in
1905, focusing on soil mechanics, drainage, and irrigation.
4. Mid-20th Century: In the mid-20th century, agricultural engineering expanded
rapidly to meet global food demands, introducing advanced machinery like tractors
and combines, alongside chemical fertilizers and pesticides.
5. Green Revolution (1960s-1970s): The Green Revolution saw agricultural
engineers boost crop yields and combat hunger through high-yield crops, improved
irrigation, and advanced machinery.
6. Late 20th Century to Present: In recent decades, agricultural engineering has
advanced with a focus on sustainability, precision agriculture, GPS-guided
machinery, drones, and biotechnology integration.

Types of Agricultural Engineering.
1. Farm Machinery and Equipment Engineering: Focuses on designing and
optimizing farm machinery like tractors and harvesters, integrating GPS, sensors,
and automation for efficiency.
2. Agricultural Structures and Environmental Engineering: Deals with designing
barns, silos, and greenhouses, alongside waste management, ventilation, and
heating systems for healthy environments.
3. Soil and Water Engineering: Manages water resources through irrigation,
drainage systems, soil erosion control, and maintaining soil moisture for crops.
4. Precision Agriculture and Remote Sensing: Uses technology like GPS, remote
sensing, and variable rate tools to optimize crop production and minimize waste.
5. Agricultural Processing and Food Engineering: Focuses on processing,
preserving, and packaging agricultural products sustainably, turning raw materials
into food, feed, and biofuels.
6. Agricultural Biotechnology and Genetic Engineering: Applies genetic
engineering to improve crop yields, pest resistance, and develop new varieties using
molecular biology and genomics.
7. Agricultural Waste Management and Environmental Control: Manages
agricultural waste sustainably to reduce pollution and conserve resources.
8. Agroforestry and Land Management: Integrates trees into agriculture to improve
soil, conserve water, and support wildlife, while promoting sustainable land use to
boost productivity and reduce environmental impact.

Assignment 1. In pairs, discuss the following questions:

1) What is agricultural engineering, and which engineering principles does it
combine?

2) Why is the demand for sustainable and efficient agricultural solutions growing?

3) What early innovations laid the foundation for modern agricultural engineering?
4) Which technological advancements during the Industrial Revolution shaped

agricultural engineering?
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5) When and where was the first formal agricultural engineering department
established?
6) What key developments characterized agricultural engineering during the Green
Revolution?
7) How has agricultural engineering evolved in recent decades, and what
technologies are now emphasized?
8) What is the focus of Farm Machinery and Equipment Engineering, and how does
it use advanced technology?
9) How does Soil and Water Engineering contribute to agricultural productivity?
10) What are the goals of Agroforestry and Land Management in agricultural
engineering?
Assignment 2. Choose the correct answer:
1. According to the passage, what is the primary goal of agricultural engineering?

a) Enhancing farming practices and optimizing crop production

b) Designing and manufacturing advanced farm machinery

¢) Improving soil and water management for agriculture

d) Developing new agricultural biotechnologies
2. What was a key advancement during the Industrial Revolution that shaped the
field of agricultural engineering?

a) The introduction of chemical fertilizers and pesticides

b) The domestication of animals for use in farming

¢) The development of Jethro Tull's seed drill

d) The focus on improving irrigation systems
3. Which type of agricultural engineering deals with the design and optimization of
farm machinery like tractors and harvesters?

a) Agricultural Structures and Environmental Engineering

b) Soil and Water Engineering

¢) Precision Agriculture and Remote Sensing

d) Farm Machinery and Equipment Engineering
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4. How did the Green Revolution impact the field of agricultural engineering
according to the passage?

a) It led to the development of high-yield crops and advanced machinery.

b) It focused on sustainability and precision agriculture.

c¢) Itintroduced chemical fertilizers and pesticides.

d) It laid the foundation for agricultural biotechnology.
5. What is the primary focus of Agricultural Processing and Food Engineering as
described in the passage?

a) Improving soil erosion control and maintaining soil moisture

b) Applying genetic engineering to enhance crop yields and pest resistance

c) Processing, preserving, and packaging agricultural products sustainably

d) Integrating trees into agriculture to improve soil and conserve water
6. Which recent advancement in agricultural engineering involves the integration of
GPS and sensors in farm machinery?

a) Agroforestry and Land Management

b) Agricultural Biotechnology and Genetic Engineering

c) Precision Agriculture and Remote Sensing

d) Agricultural Waste Management and Environmental Control
7. What is the primary focus of Agricultural Biotechnology and Genetic Engineering
as described in the passage?

a) Designing and optimizing farm machinery

b) Applying genetic engineering to improve crop yields and pest resistance

¢) Managing agricultural waste sustainably

d) Integrating trees into agriculture to boost productivity

Assignment 3. Are the following statements true or false? Correct the false ones:
1. Agricultural engineering combines various engineering principles with
knowledge of farming.

2. lowa State University was the first to establish a department for agricultural

engineering.
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3. The Industrial Revolution had no impact on agricultural technology.

4. The Green Revolution focused on reducing crop yields to combat hunger.

5. Precision agriculture uses technology to improve crop production and reduce
waste.

6. Agricultural biotechnology is unrelated to improving crop resistance and yields.
7. Agroforestry helps improve soil and conserve water in agricultural practices.

Assignment 4. Match the words from the left to their synonyms on the right and
compare their meanings:

boost fight

optimize preserve
efficient eco-friendly
innovations equipment
sustainable effective
machinery advancements
conserve enhance
combat increase

Assignment 5. Translate the sentences paying attention to the italicized words:

. Jethro Tull invented the seed drill to enhance planting efficiency.
. The team practiced their emergency drill regularly.

. The new irrigation system increased the crop yield.

. Drivers must yield the right of way to emergency vehicles.

. Agricultural waste must be managed sustainably.

. Don't waste time on unproductive tasks.

. Proper soil management is crucial for healthy crops.

~N N oo o B W DN P

. His reputation was soiled by false accusations.

Assignment 6. Translate into English using the words you learned:
OJIOMAITHEHHSI TBapWH; MIABUIIUTH €(QEKTUBHICTh; TJIOOANBbHI TOTpeOW B
NPOAYKTax; TMEpeoBi MAallMHW; XiMi4HI A0OpHWBa Ta mecTurmaud; Ooponbcs 3
romonoM; TexHika 3 GPS-maBegeHHsSM; TpakTOpu Ta KOMOAHHW; OMAJICHHS;
BOJIOTICTh IPYHTY; IHCTPYMEHTH 31 3MIHHOIO HIBUAKICTIO; CHPOBHUHA; CTIMKICTH /10
IIKITHUKIB; 30€peXeHHs pecypciB; MIATPUMKA JHUKOT MOPUPOAM;  CTaje
3eMJIEKOPUCTYBAHHS; 3MEHIICHHS BIUIMBY HA HABKOJIUIIIHE CEPEJIOBUILIE.
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4.8. Bionics

BASIC WORD LIST
Study the following words and expressions.

mimic IMiTYBaTH

overlap YaCTKOBO 30iraTucs
groundbreaking HOBATOPCHKHIA

via yepes / 3a JJOTIOMOT 010
cortex KOpa TOJIOBHOT'O MO3KY
array MaTPHIIS

brainstem CTOBOYp T'OJIOBHOTO MO3KY
hereditary CHaKOBUI

physical disability ¢biznyHa Baja

engineering that studies and
develops mechanical systems
that accurately mimic living
¥ organisms' function or parts.
Biological structures, methods,

= 7i)-\ " I! and systems are applied to the
H\ \Q} ¥ desigr?/ of engineeEiFr:g systems
S Nl ;
v and modern technologies.
Bionic engineering draws
inspiration from how organisms
adapt and evolve for optimal survival. It blends engineering with life sciences and
overlaps with fields like biomechanics, cybernetics, and bioengineering. The field
began in 1960 when scientists gathered at a congress in Ohio. Early biomimetic
innovations include Cat’s eye reflectors and Velcro. Today, bionics is advancing
fields like physiotherapy, robotics, and medical science with groundbreaking
biomimetic devices.
Bionic Vision
The bionic eye is a potential breakthrough technology that can enhance the
vision of patients with eye conditions and partial and complete blindness.
Bioelectric implants can transmit visual data to the brain via the visual cortex.
Two key challenges are replicating retinal function and meeting consumer demands
for compact, implantable devices. Despite these challenges, the bionic vision market
has various prototypes and products, such as the Argus Il by Second Sight Medical
Products. This device uses a microelectronic array in the retina, a camera in
wearable glasses, and an image processing unit. The camera captures images, which
are processed and transmitted to the array, stimulating retinal cells and bypassing
damaged photoreceptors.
Auditory Bionics

r 1 Bionics is a field of

—
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Bionic devices, such as cochlear, auditory midbrain, and brainstem implants,
assist those with hearing loss by creating a link between the brain and the auditory
source via a microelectronic array. Unlike visual bionics, auditory bionics is a more
established field with broader global adoption and a larger range of products.
Companies like MED-EL, Advanced Bionics, and Cochlear Limited lead this
market.

Bionic Limbs

According to the WHO, around 15% of the world’s population live with some
form of physical disability, whether it is hereditary or stemming from injuries and
accidents. Around 190 million people worldwide have a severe functional difficulty.

For about a century, prosthetic limbs have provided limited independence for
patients. Recently, bionic limbs have begun replacing them, offering greater control
by interfacing with the neuromuscular system. This allows brain-controlled
movements like grasping and bending through an electronic pathway. The
University of Utah’s Bionic Engineering Lab is advancing bionic 1limbs, including
Al-controlled legs. MIT also launched the K. Lisa Yang Center for Bionics, focusing
on limb reconstruction and brain-controlled exoskeletons. Bionic technology has
potential beyond medicine, such as in biomimicking robots and military
exoskeletons, including a bird-inspired morphing wing.

Assignment 1. In pairs, discuss the following questions:

1) What is the primary focus of the field of bionics in engineering?

2) How does bionic engineering apply biological structures and methods to
technology?

3) When and where did the field of bionics begin?

4) What are some examples of early biomimetic innovations mentioned in the text?
5) In what ways is bionics currently advancing in fields like physiotherapy, robotics,
and medical science?

6) What are the main functions of a bionic eye, and how does it work?

7) What challenges exist in the development of bionic vision technology?

8) How do auditory bionics devices assist people with hearing loss?

9) What role does the University of Utah’s Bionic Engineering Lab play in the
development of bionic limbs?

10) Besides medical uses, what are other potential applications of bionic
technology?

Assignment 2. Choose the correct answer:
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1. What is the primary goal of bionic engineering according to the passage?

a. Designing innovative medical devices for the human body

b. Developing mechanical systems that mimic living organisms

c. Advancing the field of robotics and artificial intelligence

d. Creating new energy-efficient technologies
2. Which of the following is an example of an early biomimetic innovation
mentioned in the passage?

a. Cochlear implants

b. Argus Il retinal device

c. Velcro

d. Bionic limbs
3. What are the two key challenges in developing bionic vision technology as stated
in the passage?

a. Transmitting visual data and training the brain to interpret it

b. Replicating retinal function and meeting consumer demands for compact,

implantable devices

c. Securing funding and attracting top talent in the field

d. Navigating regulatory requirements and safety concerns
4. Which statement about the current status of auditory bionics is accurate according
to the passage?

a. ltis a less established field compared to bionic vision.

b. It has not achieved widespread global adoption.

c. It faces significant technological hurdles compared to bionic vision.

d. Itis a more established field with broader global adoption.
5. What is the estimated percentage of the world's population that lives with some
form of physical disability, as mentioned in the passage?

a. 9%

b. 10%

c. 15%
. 20%

o

107



6. How do bionic limbs interface with the user's neuromuscular system according to
the passage?

a. By creating an electronic pathway for brain-controlled movements

b. Through voice commands and gesture recognition

c. By directly connecting to the user's nervous system

d. Through a combination of sensors and computer algorithms
7. Beyond medical applications, the passage mentions the potential use of bionic
technology in which of the following areas?

a. Advancements in artificial intelligence and machine learning

b. Developing new forms of renewable energy

c. Biomimicking robots and military exoskeletons

d. Energy-efficient transportation systems

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

mimic send
groundbreaking matrix
array adjust
transmit innovative
inspiration small
adapt imitate
compact motivation

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Bionics combines engineering with life sciences and is closely related to
biomechanics and cybernetics.

2. The bionic eye is already widely used and has no significant challenges to
overcome.

3. Auditory bionics is a newer field compared to visual bionics.

4. The University of Utah is working on Al-controlled bionic limbs.

5. Bionic limbs offer more independence than traditional prosthetic limbs by
connecting with the neuromuscular system.

6. Bionic technology is only applicable in the medical field.

7. The K. Lisa Yang Center for Bionics focuses on brain-controlled exoskeletons.
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Assignment 5. Translate the sentences paying attention to the italicized words:

. Mechanical systems in bionics can replicate any part of a living organism.
. She took part in the international bionics conference.
. Bionic engineering draws inspiration from nature to create functional designs.

. He draws intricate diagrams to explain the concepts of bionics.

. The mountain range behind the research center was breathtaking.

1

2

3

4

5. The range of bionic products available today is expanding rapidly.

6

7. The Argus Il device includes an image processing unit to help with vision.
8

. Each unit in the apartment complex is fully furnished and ready for rent.

Assignment 6. Complete the sentences using the given words from the box:

brainstem limbs hereditary exoskeletons
retina mimic array cortex
1. Scientists in bionics are studying the ...... to develop advanced neural interfaces

that can process sensory information for prosthetic devices.

2. The ...... , Which controls basic bodily functions, inspires the design of biorobotic
systems that can autonomously regulate movement and balance.

3. Some innovations in bionics aim to correct ...... conditions, such as vision loss,
by developing artificial retinas.

4. Engineers are creating an ...... of sensors to integrate with prosthetic ....... :
allowing users to feel and control movements naturally.

5. Advanced ...... are being designed to ...... the natural movements of the human
body, helping individuals with mobility impairments regain independence.

6. Bionic ....... implants are a breakthrough technology, offering hope to restore
vision by directly stimulating the optic nerve.

Assignment 7. Translate into English using the words you learned:

yeprnaTy HATXHEHHSI; BH)KMBAHHS; 30MpaTHCs; HOBATOPCHKI MPUCTPOI; MPOPUBHA
TEXHOJIOT1sI; YacTKOBa Ta IIOBHA CJIMOTA; 3aJO0BOJICHHS MOTpPeO CIIOKUBAYIB;
MaTpuls B CITKIBLI OKa; (iKCyBaTu 300pakeHHs; (i3uyHa Baja; oOMEKeHa

HE3aJIe)KHICTh; KEPOBAHUN MO3KOM; ITPOTE3H KIHIIIBOK; XallaHHs Ta 3TMHAHHS.
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4.9. Biochemical Engineering

BASIC WORD LIST
Study the following words and expressions.

economically yielding CKOHOMIYHO ITPHOYTKOBHIA
scale-up MacmTaOyBaHHs
cornstarch KYKYPYI3SHUI KpOXMaJIb
brewing UBOBAPiHHS

rigid TBEPJIMI; HETHYYKHH
mitigate TIOM 'SIKIITYBaTH

spill POJIUTTS

oversight KOHTPOJIb

Biochemical engineering,
often considered a branch of
chemical engineering, deals
with applying the
advancements in science and
technology to  biological
, systems and materials. It is a

- multidisciplinary  field that
carries the knowledge from
chemistry, biology,
mathematics, engineering and

2 i ' designing for environmental
friendly and economically vyielding Iarge scale bioprocess development.
Biochemical engineers study and use the principles of mechanical, industrial and
electrical engineering for scale-up and development of living cell based processes
or those that utilize the biological components.

It is a broad field that involves designing equipment, process planning and
development, and the study and maintenance of processes that occur in living
organisms or involve biomolecules to achieve specific research or commercial goals.
These include eco-friendly solid waste management systems, healthcare, wastewater
treatment, biopharmaceuticals, paper production from bio-materials, bioreactor and
fermenter design, food biotechnology, and biofuels.

Applications of Biochemical Engineering
Food Industry
Biochemical engineering plays a crucial role in modern food processing, including
product synthesis, packaging, and storage. Enzymes such as proteases, amylases, and
carbohydrases are widely used, with rennin employed in cheese production and
glucoamylase in cornstarch processing as notable examples.

Fermentation Industry
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From bread-making to brewing and pharmaceuticals, fermentation relies on
biochemical engineering. Genetically modified strains and advanced bioreactors
enhance product yield and quality.

Agriculture

Biochemical engineering supports eco-friendly practices by developing
biopesticides and biofertilizers, reducing the need for harmful chemicals.
Specialized machinery ensures effective synthesis and application.
Biopharmaceuticals

Biochemical engineering enables the production of biopharmaceuticals like insulin
through genetically engineered bacteria. VVaccines and antibiotics, such as penicillin,
are manufactured in controlled fermenters.

Energy Generation

Biofuels from algae and fungi, along with biogas from animal waste, are produced
using specialized equipment, reducing reliance on fossil fuels.

Waste Management

Innovative machinery converts solid waste into materials like rigid cement.
Advanced recycling processes are also driven by biochemical engineering.
Environmental Conservation

Biochemical engineering mitigates chemical pollution by utilizing living
organisms, as seen in oil spill treatments in marine environments.

Biological Warfare

Although heavily regulated, biochemical engineering has the potential for
weaponizing microorganisms, highlighting the need for strict oversight.
Biotechnology Integration

Biochemical engineering collaborates with biotechnology to scale complex
biological systems for industrial applications.

Assignment 1. In pairs, discuss the following questions:

1) What is biochemical engineering, and how does it relate to chemical engineering?
2) Which scientific disciplines contribute to the multidisciplinary nature of
biochemical engineering?

3) What principles do biochemical engineers apply from mechanical, industrial, and
electrical engineering?

4) What are some examples of processes designed by biochemical engineers to
achieve environmental or commercial goals?

5) How does biochemical engineering contribute to the food industry, and what are
some specific enzymes used?

6) What role does biochemical engineering play in the fermentation industry, and

how are genetically modified strains utilized?
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7) How does biochemical engineering promote eco-friendly practices in agriculture?
8) What are the contributions of biochemical engineering to biopharmaceutical
production, such as insulin or vaccines?
9) In what ways does biochemical engineering address energy generation,
particularly through biofuels and biogas?
10) How does biochemical engineering integrate with biotechnology to scale
biological systems for industrial applications?
Assignment 2. Choose the correct answer:
1. According to the passage, which field does biochemical engineering fall under?
a) Electrical engineering
b) Chemical engineering
¢) Environmental engineering
d) Biological engineering
2. Which of the following is NOT a key area of focus for biochemical engineers?
a) Designing equipment for biological processes
b) Developing biofuels from renewable sources
¢) Studying the principles of mechanical engineering
d) Improving the efficiency of electronic systems
3. What is the role of biochemical engineering in the food industry?
a) Developing biopesticides and biofertilizers
b) Producing insulin through genetically engineered bacteria
¢) Utilizing enzymes in food processing and manufacturing
d) Designing advanced recycling processes for solid waste
4. How does biochemical engineering contribute to the pharmaceutical industry?
a) By enabling the production of biopharmaceuticals like insulin
b) By developing eco-friendly solid waste management systems
¢) By improving the efficiency of mechanical and electrical systems
d) By designing equipment and processes for effective waste-to-energy

conversion
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5. What is the potential concern regarding the application of biochemical
engineering in biological warfare?

a) It can lead to the development of eco-friendly practices.

b) It can enhance product yield and quality in the fermentation industry.

c¢) It has the potential to weaponize microorganisms, requiring strict oversight.

d) It can mitigate chemical pollution by utilizing living organisms.
6. How does biochemical engineering collaborate with biotechnology?

a) By designing equipment and processes for industrial applications

b) By developing biopesticides and biofertilizers for agriculture

c) By studying the principles of mechanical, industrial, and electrical

engineering

d) By scaling complex biological systems for industrial applications
7. Which industry utilizes biochemical engineering to reduce reliance on fossil
fuels?

a) Food industry

b) Energy industry

c) Waste management industry

d) Pharmaceutical industry

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

yield minimization
storage sector
reduction output
controlled standard
industry preservation
integration regulated
quality combination

Assignment 4. Are the following statements true or false? Correct the false ones:

1. The field of biochemical engineering combines knowledge from various
disciplines.
2. Biochemical engineering is solely focused on chemical processes.
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3. Biochemical engineers do not work with living organisms.
4. Enzymes are used in the food industry for product synthesis.
5. Biochemical engineering has no role in agriculture.

6. Biofuels can be produced from organic materials like algae.

7. Biochemical engineering can potentially be misused for harmful purposes.

Assignment 5. Translate the sentences paying attention to the italicized words:
. Engineers study processes for scale-up to industrial production.
. He weighed the materials using a digital scale.
. Solid waste management is crucial for the environment.

. The company has a solid reputation in the biotechnology sector.

. Biochemical engineers can produce paper from bio-materials.

1
2
3
4
5. The engineers published a paper on their recent discoveries.
6
7. Light is essential for photosynthesis in algae-based systems.
8

. The equipment is designed to be light and portable.

Assignment 6. Match (1-5) to the descriptions (a-e):

1. yielding a) the amount produced by natural means

2. yield b) giving a product or generating a
financial return of a specified amount.

3. convert c) work jointly on an activity, especially
to produce or create something.

4. collaborate d) make sless severe, serious, or painful.

5. mitigate e) cause to change in form, character, or
function.

Assignment 7. Translate into English using the words you learned:

XiMi4YHa  1HJKEHEpis; eKOJOTIYHO YHUCTUW; EKOHOMIYHO MPUOYTKOBUH;
MacmTaOyBaHHS Ta PO3poOKa; JOCITITHUIIBKI Ta KOMEPIIHI ITiJ11; TBEPIi BIAXOIH;
Xap4yoBa O10TEXHOJIOT1s; MAKyBaHHS Ta 30epiraHHs; BUPOOHUIITBO XJTi0a; MIKITHBI
XIMIKaTh; TBEPAWNA TIEMEHT; BHKOPHUCTAHHS >KHUBUX OPraHi3MiB; MOPCBHKE

CepeJIOBHUIIIE; CYBOPE PETYIIOBAHHS; KOHTPOJIb; MPOMHCIOBE 3aCTOCYBaHHSI.
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4.10. Human-factors Engineering

BASIC WORD LIST
Study the following words and expressions.

error IIOMHIIKA

lifecycle costs BUTPATH HA JKUTTEBUH IMKII
layout pO3TallyBaHHSI

workflow poOounii poriec
inadequate HEJOCTaTHIN

laydown areas MICIISI CKJIaTyBaHHSI
counter-intuitive HCIHTYITUBHUN

ventilator amapar MTy4YHO! BeHTHJIAL JICTCHb
consequences HACIIIJIKU

three-pin plug TPUKOHTAKTHUH IITEKEP
misuse HEMPaBUJIbHE BKUBAHHS

Human Factors Engineering
(HFE) is the application of human
factors knowledge to the design and
construction of equipment, products,
work systems, management systems
and tasks. The objective is to provide
equipment and systems that reduce
the potential for human error,
increase system availability, lower
lifecycle costs, improve safety and
enhance overall system performance.

Machine design
Match machine

&
0 human (HMI)

Human factors
engineering (HFE)

Match task to
uman (HTA)
sign

Human Factors Engineering = “Integrating human factors requirements into
design”

There are two main objectives to addressing HFE in the design of plant and
equipment:

1. To protect the comfort, health, safety and well-being of personnel
2. To minimise the risk of design-induced human performance issues, which
may lead to major incidents, other adverse events, and reliability issues.
Common Problems When HFE is Overlooked:

The following are common problems in the oil, gas and chemicals industries
when human factors have not been considered in the design phase (similar issues
can be found in other industries):

v" Limited access for equipment operation.

v" Insufficient space for installation or maintenance.
v" Poor sight-lines for crane operations.

v" Illogical equipment layout and workflow.

v Equipment obstructing walkways.

Match machine
to task

Task de
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v Inadequate storage and laydown areas.

v" Invisible signage and labelling from work areas.

v" Unsuitable stair, ladder, and walkway designs.

Case study: The design of medical devices

Human error in medical device use is a growing concern, as many devices are
developed without considering their users or contexts. Operated by diverse users,
including patients at home, poorly designed devices can be counter-intuitive, hard
to learn, and unsafe, impacting patient safety.

The UK’s Design for Patient Safety initiative emphasizes better design to
reduce risk and enhance patient-centred care. In April 2020, the UK Chartered
Institute of Ergonomics & Human Factors (CIEHF) issued guidance for ventilator
design during Covid-19, focusing on user interface, environment, tasks, risks,
instructions and training. Although written for a very specific application, the advice
and guidance in this document would be helpful in the design of many other
products.

Error resistant and error tolerant

Systems, equipment, and workplaces should be designed to minimize errors
and their consequences:

« Error Resistant: Prevents errors by simplifying design, reducing options, and
making the correct method the easiest. For example, a three-pin plug fits only
one way, eliminating misuse and reducing training needs.

« Error Tolerant: Minimizes the impact of errors by making them visible to
users or supervisors and enabling timely corrective action. Errors should be
easy to recover from with minimal consequences.

Assignment 1. In pairs, discuss the following questions:

1) What is the main objective of Human Factors Engineering (HFE)?

2) What are the two main objectives of addressing HFE in the design of plant and
equipment?

3) What are some common problems that can arise when HFE is overlooked in the
design phase?

4) How can human error in medical device use be a growing concern?

5) What does the UK's Design for Patient Safety initiative emphasize?

6) What are the two key design principles mentioned in the text to minimize errors
and their consequences?

7) How can an error-tolerant design help minimize the impact of errors?

8) Have you ever experienced a situation where poor design led to mistakes or
accidents?
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9) Can you share an example of a product that you think is well-designed?
10) In your opinion, what should be prioritized more: comfort or functionality in
design?

Assignment 2. Choose the correct answer:

1. What is the primary purpose of Human Factors Engineering (HFE) according to
the passage?

a) To reduce the potential for human error

b) To increase system performance and availability

c) To lower lifecycle costs

d) All of the above
2. Which of the following is not a common problem when HFE is overlooked in
industrial settings?

a) Poor sight-lines for crane operations

b) Intuitive and user-friendly equipment designs

¢) Inadequate storage and laydown areas

d) Invisible signage and labeling from work areas
3. What does the UK's Design for Patient Safety initiative primarily focus on?

a) Developing new medical device technologies

b) Improving training for healthcare professionals

¢) Enhancing patient-centered design of medical devices

d) Promoting standardization in medical device regulations
4. What is the key distinction between "error resistant" and "error tolerant” design
approaches?

a) Error resistant designs prevent errors, while error tolerant designs minimize

the impact of errors.
b) Error resistant designs are more costly, while error tolerant designs are more
cost-effective.
¢) Error resistant designs are more common in medical devices, while error

tolerant designs are used in other industries.
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d) Error resistant designs simplify the user interface, while error tolerant designs
provide more options.

5. According to the passage, what are the two main objectives of addressing HFE in
the design of plant and equipment?

a) Improving safety and reducing lifecycle costs

b) Enhancing system performance and user comfort

c) Protecting personnel and minimizing design-induced issues

d) Increasing availability and reducing human error
6. Which of the following is an example of an "error resistant™ design feature
mentioned in the passage?

a) Providing clear visual instructions

b) Incorporating multiple safety mechanisms

c) Offering comprehensive user training

d) A three-pin plug that fits only one way
7. What is the primary focus of the CIEHF guidance for ventilator design during
COVID-19?

a) Improving the user interface, environment, and tasks

b) Reducing the risks and enhancing instructions/training

¢) Optimizing the overall system performance

d) Both Aand B

Assignment 3. Make up word combinations using the text:

human consequences
common costs

poor device
laydown errors
minimize areas
minimal error
lifecycle problems
medical sight-lines
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Assignment 4. Are the following statements true or false? Correct the false ones:

1. Human Factors Engineering aims to enhance system performance and reduce
human error.

2. The main goal of HFE is to increase the risk of design-induced human
performance issues.

3. Poorly designed medical devices can negatively affect patient safety.

4. The UK's Design for Patient Safety initiative focuses on improving medical device
design.

5. Error resistant systems make it easier for users to make mistakes.

6. The text mentions that equipment layout and workflow should be logical to avoid
problems.

7. Human Factors Engineering is only relevant in the medical field.

Assignment 5. Match (1-6) to the descriptions (a-f):

1. misuse a) the manner in which something is
displayed or laid out.
2. consequence b) a device for making an electrical

connection, especially between an
appliance and a power supply.

3. layout C) wrong or bad use.

4. ladder d) a device used medically to support or
replace the breathing of a person who is
ill, injured, or anesthetized.

5. plug e) aresult or effect of an action or condition.

6. ventilator f) a set of rungs or steps between two long

supports, for climbing up or down.

Assignment 6. Complete the sentences using the given words from the box:

layout consequences lifecycle costs three-pin plug
workflow misuse error inadequate
1. Human-factors engineering focuses on minimizing ...... by designing systems

that are intuitive and user-friendly.
2. Properly considering human factors in design can significantly reduce ...... by

preventing accidents and the need for frequent maintenance.
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3. The ...... of equipment and workspaces is critical to ensure smooth operations
and reduce the likelihood of user mistakes.

4. Optimized ...... design allows tasks to be performed efficiently, minimizing
delays and confusion.

5 An...... understanding of user needs can result in poorly designed systems that
are prone to failure and errors.

6. The...... of poor human-factors engineering include safety risks, increased errors,
and higher operational costs.

7. A well-designed ...... exemplifies an error-resistant product that eliminates
misuse by ensuring correct orientation during use.

8. Avoiding ...... through thoughtful design not only protects users but also

enhances safety and reduces the lifecycle costs of equipment.

Assignment 7. Translate the sentences paying attention to the italicized words:
1. Better design ensures devices are safe for use.

2. He kept his documents locked in a safe.

3. The guidance document helps manufacturers design safer products.

4. This manual serves as a guide for new users.

5. Protecting the health and safety of personnel is a priority.

6. The health of the machine is monitored regularly.

7. The latest issue of the journal includes a study on HFE.

8

. Reliability issues in the equipment led to frequent maintenance.
Assignment 8. Translate into English using the words you learned:

JOJIChKA TOMUJIKA; 3HUKYBATH BUTPATH MPOTSTOM KATTEBOTO IIMKITY; OCHOBHI IT111;
Oesreka Ta 100po0yT MepcoHaNy; HeJIOCTATHBO MICIIS; pO3TalllyBaHHS 00JIaHAHHS,
CXoaM Ta ApalduHa; poOOUMid TIPOIeC; MPUIAIN 3 TIOTAHUM JU3aHHOM; 30CEPEAUTH
yBary Ha iHTepdelci KOpucTyBaya; anapaT IITY4YHOI BEHTWIISIIIL JIET€Hb;, CTaTU Y
Haroji; ToOpagud Ta BKa3IBKW; MIHIMI3yBaTH TOMHJIKH Ta iX HACIIKH;
TPUKOHTAKTHUW TIITEKEP; HEMpPAaBWIbHE BHUKOPUCTAHHS;, KOPUTYBajdbHI Iii;

3ano0iraTv MOMUIIKaM; KEPIBHUKH; JIETKO BUMPABIISITUC.
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4.11. Environmental Health Engineering

BASIC WORD LIST
Study the following words and expressions.

pristine He3aliMaHMH, YNCTHIA
depletion BHUCHA)KCHHS

tackle BUpINTyBaTH (IIpodIiemMy)
alter 3MIHIOBATH

millennia TUCSYOTITTS

well KOJIOJISI3b

aqueduct aKBEJIYK

outbreak crajiax

purification OUMILICHHS

odor 3amax

acceptance BU3HAHHS, CXBAJICHHS
discharge BUITYCKATH, BUJIMBATH

We often imagine a world
with clean air, pristine waters,
and thriving ecosystems, but
reality is marked by pollution,
climate change, and resource
| depletion. Environmental
engineering applies engineering
principles to protect ecosystems,
health, and quality of life. Using
tools like geographic
information systems (GIS) and
environmental modeling, engineers analyze data and design sustainable solutions to
tackle these challenges.

History of Environmental Engineering

Humans have altered the environment for millennia, with early civilizations
like the Indus Valley developing advanced water management systems, including
wells, sewage, and irrigation. Greeks built aqueducts and sewer systems for
irrigation.

Modern environmental engineering emerged in 19th-century London, where
Joseph Bazalgette designed the first sewage system. Initially, waste was dumped
into the Thames, causing cholera outbreaks. Engineers then developed waste and
water treatment systems to prevent disease.

By the mid-20th century, environmental engineering became a distinct field
focused on improving and preserving the environment.

Environmental engineering applications
1. Water Purification and Treatment
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Environmental engineers assess water needs and watershed capacity,
designing treatment processes and storage systems to meet demand. Using
computer-aided design (CAD) software, they create efficient water treatment and
distribution systems.

Treatment removes toxins, improves taste and odor, and ensures water quality
for domestic, irrigation, and fire suppression purposes.

2. Environmental Impact Assessment

Engineers evaluate the potential environmental effects of activities and
propose mitigation strategies. These assessments inform decision-makers about the
consequences of proposed projects, ensuring environmental considerations are
prioritized.

Methods include lifecycle analysis for industrial products and fuzzy logic to
estimate non-quantifiable impacts, such as landscape quality and social acceptance.
3. Solid Waste and Wastewater Management

Environmental engineers develop solutions for waste collection, processing,
and disposal to minimize environmental harm.

For wastewater, they design treatment plants to prevent disease outbreaks and
protect ecosystems. Techniques include aeration, flocculation, sedimentation,
activated sludge treatment, and disinfection. Advanced systems remove sludge,
nitrogen, and phosphorus before safe discharge into water bodies.

4. Air Pollution Management

Environmental engineers develop strategies to control air toxicity, improve
air quality, and manage pollutants. They study greenhouse gas emissions, propose
control methods, and address issues like acid rain. Engineers also advise authorities
on reducing sulfur dioxide and nitrogen dioxide levels.

Assignment 1. In pairs, discuss the following questions:

1) What are the main environmental challenges mentioned in the text?

2) What is environmental engineering, and what are its primary goals?

3) What tools do environmental engineers use to analyze data and create sustainable
solutions?

4) What examples of water management systems were developed by the Indus
Valley civilization and ancient Greeks?

5) Who designed the first modern sewage system in London, and what problems did
it initially cause?

6) How is an environmental impact assessment conducted, and what methods are
used?

7) What processes are used to purify water and ensure its quality for consumption?
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8) How did environmental engineering evolve by the mid-20th century?
9) What techniques are used to treat wastewater and minimize environmental harm?
10) How do environmental engineers address air pollution and greenhouse gas
emissions?
Assignment 2. Choose the correct answer:
1. Which of the following is considered a key responsibility of modern
environmental engineers?

a) Developing advanced irrigation systems

b) Designing agueducts and sewer networks

¢) Improving and preserving the environment

d) Constructing large-scale industrial facilities
2. What is the primary purpose of environmental impact assessments conducted by
engineers?

a) To estimate the environmental effects of proposed projects

b) To create efficient water treatment and distribution systems

¢) To manage solid waste and wastewater disposal

d) To develop strategies for air pollution control
3. Which treatment process is most effective in removing toxins and ensuring
water quality?

a) Sedimentation

b) Disinfection

c) Aeration

d) All of the above
4. How do environmental engineers utilize computer-aided design (CAD)
software?

a) To evaluate non-quantifiable environmental impacts

b) To estimate greenhouse gas emissions

¢) To design sustainable water infrastructure

d) To manage solid waste collection and disposal
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5. What is the primary goal of environmental engineers when addressing air
pollution issues?
a) Reducing sulfur dioxide and nitrogen dioxide levels
b) Developing strategies to control air toxicity
¢) Proposing methods to mitigate greenhouse gas emissions
d) All of the above
6. When did environmental engineering emerge as a distinct field of study?
a) During the Indus Valley civilization
b) In ancient Greek society
¢) Inthe 19th century in London
d) Inthe mid-20th century
7. Which of the following is a key technique used in wastewater treatment?
a) Lifecycle analysis
b) Fuzzy logic modeling
c) Activated sludge treatment
d) Environmental impact assessment

Assignment 3. Compare the following English words with their synonyms:

imagine cleaning
depletion reduction
climate clean
altered avoid
prevent modified
purification envision
mitigation exhaustion
pristine weather

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Environmental engineering focuses on improving health and quality of life.

2. The first sewage system was designed in ancient Greece.

3. Environmental engineers use computer software to design water treatment
systems.

4. The text states that environmental engineering is a new field that started in the

21st century.
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5. Engineers assess the environmental impact of projects to help decision-makers.
6. Wastewater treatment plants are designed to increase disease outbreaks.
7. Environmental engineers study air pollution to improve air quality.

Assignment 5. Match (1-6) to the descriptions (a-f):

1. pristine a) soft, slimy mud, grease or other matter which
settles at the bottom of a liquid.

2. tackle b) the sudden or violent start of something
unwelcome, such as war, disease, etc.

3. well c) astructure like a bridge that carries water across
a valley.

4. aqueduct d) a lined shaft made in the earth from which to
obtain water, oil, natural gas etc.

5. outbreak e) to deal with or try to solve (a problem).

6. sludge f) in its original condition; unspoiled.

Assignment 6. Complete the sentences using the given words from the box:

well outbreak alter
purification pristine tackle
1. Environmental health engineering strives to restore ...... conditions in ecosystems

affected by industrial activities.

2. Engineers design innovative systems to ...... challenges like air pollution and
waste management.

3. Human activities often ...... natural ecosystems, requiring engineering solutions
to mitigate harm.

4. A properly functioning ...... can provide clean water for communities, reducing
the risk of waterborne diseases.

5. During a disease ...... , environmental health engineers play a vital role in
controlling contamination and protecting public health.

6. Water ...... systems are essential for ensuring safe drinking water and maintaining
overall environmental health.

Assignment 7. Translate into English using the words you learned:

MPOIIBITAIOUl €KOCUCTEMH; PO3POOIATH CTIMKI PIMICHHS; KOJIOAA31, KaHai3allis Ta

3pONIEHHS;, CHajaXy XOJIepH; JIaHAadT; CTIYHI BOJW; OYUCHI CIIOPYIH; MYII.
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4.12. Genetic engineering

BASIC WORD LIST
Study the following words and expressions.

concern with NOB's13aHA 3

alteration nepepoOka

hotbed 0cepeIoK

accelerate HPUCKOPIOBATH

factor in BPaXOBYBaTH

germ-line 3apOJIKOBA (TCHETUYHA TepaItisi)
interventions BTPYYaHHS

inheritable YCIIaJIKOBYETHCS
predisposition CXHUJIBHICTD

disorder po3iaj

sickle cell anemia CEpPIOBUIHO-KIIITUHHA aHEMIsl
traits pucu

Genetic engineering is
the area of biotechnology
concerned with the directed
alteration of genetic material.
Biotechnology has already had
countless  applications  in
industry,  agriculture, and
medicine. It is a hotbed of
research. The finishing of the
human genome project — a
“rough draft” of the entire
human genome was published
in the year 2000 was a scientific milestone by anyone’s standards. Research is now
shifting to decoding the functions and interactions of all these different genes and to
developing applications based on this information. The potential medical benefits
are too many to list; researchers are working on every common disease, with varying
degrees of success. Progress takes place not only in the development of drugs and
diagnostics but also in the creation of better tools and research methodologies, which
in turn accelerates progress.

When considering what developments are likely over the long term, such
Improvements in the research process itself must be factored in. The human genome
project was completed ahead of schedule (it usually takes ten years to get from proof-
of-concept to successful commercialization). Genetic therapies are of two sorts:
somatic and germ-line. In somatic gene therapy, a virus is typically used as a vector
to insert genetic material into the cells of the recipient's body. The effects of such
interventions do not carry over into the next generation. Germ-line genetic therapy
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Is performed on sperm or egg cells, or on the early zygote, and can be inheritable.
Embryo screening, in which embryos are tested for genetic defects or other traits and
then selectively implanted, can also count as a kind of germ-line intervention.
Human gene therapy, except for some forms of embryo screening, is still
experimental. Nonetheless, it holds promise for the prevention and treatment of
many diseases, as well as for uses in enhancement medicine.

The potential scope of genetic medicine is vast: virtually all disease and all
human traits — intelligence, extroversion, conscientiousness, physical appearance,
etc. — involve genetic predispositions. Single-gene disorders, such as cystic
fibrosis, sickle cell anemia, and Huntington’s disease are likely to be among the
first targets for genetic intervention. Polygenic traits and disorders, in which more
than one gene is implicated, may follow later, although even polygenic conditions
can sometimes be influenced in a beneficial direction by targeting a single gen.

Assignment 1. In pairs, discuss the following questions:

1) What is genetic engineering?

2) Where does biotechnology have its applications?

3) What is the human genome project?

4) Is there any sense of genetic engineering for medicine?

5) What about the human genome project?

6) Genetic therapies are of two sorts, aren’t they? Can you name them?
7) What is somatic gene therapy?

8) What is the main idea, principle of germ-line genetic therapy?

9) What is the potential scope of genetic medicine?

10) How can polygenic conditions sometimes be influenced?

Assignment 2. Complete the sentences using the given words from the box in the
correct form:

concern germ-line common disease | interactions
embryo screening | intervention inheritable somatic embryos
1) Genetic engineering ....... with the directed alteration of genetic material.

2) Germ-line genetic therapy can be ....... .
3) Human gene therapy, except for some forms of ........ , Is still experimental.

4) Research wants to decode the functions and ....... of all these different genes.
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5) Genetic therapies are of two sorts: ...... and ....... :
6) Researchers are working on every ....... with varying degrees of success.
7) Embryo screening tests ......... for genetic defects or other traits.

8) Single-gene disorders are the first targets for genetic ............. :

Assignment 3. Put the words in the right order:

1) is /biotechnology /research /of /a hotbed.

2) different genes /and /research /of /decodes/the functions /interactions.
3) into /the effects /the next generation /do not carry over.

4) are /genetic defects /embryos /tested for.

5) human /still experimental/ therapy /is /gene.

6) involve /and /predispositions /all disease /all human traits /genetic.

Assignment 4. Match (1-6) to the descriptions (a-f):

1. germ-line a) an environment promoting the growth of
something, especially something
unwelcome

2. hotbed b) a series of germ cells each descended or
developed from earlier cells in the series

3. screening c) the deliberate modification of the

characteristics of an organism by
manipulating its genetic material

4. genetic engineering d) the evaluation or investigation of
something as part of a methodical survey

5. predisposition e) avery important event in the
development of smth.

6. milestone f) a liability or tendency to suffer from a

particular condition, hold a particular
attitude, or act in a particular way

Assignment 5. Are the following statements true or false? Correct the false ones:

1. Genetic engineering is primarily focused on altering genetic material in a random
manner.

2. The human genome project was completed faster than initially planned.

3. Somatic gene therapy can affect future generations.

4. Embryo screening is considered a type of germ-line intervention.
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5. Genetic medicine has the potential to address both single-gene and polygenic
disorders.
6. Human gene therapy is widely used and no longer experimental.

7. Biotechnology has applications only in medicine.

Assignment 5. Translate the sentences paying attention to the italicized words:

. Germ-line therapies target cells in the reproductive line.
. She waited patiently in line for her turn.
. Genetic therapies are advancing in the treatment of rare diseases.

. His treatment of the subject was thorough and insightful.

1
2
3
4
5. Biotechnology innovations are often intended for commercial use.
6. The commercial on TV advertised a new fitness product.

7. The human genome project produced a rough draft of the genome in 2000.
8. A cold draft was coming in through the open window.

Assignment 6. Match the words from the left to their synonyms on the right and
compare their meanings:

alteration limitless
countless range
milestone possibility
scope change
benefits elements
potential achievement
factors advantages

Assignment 7. Translate into English using the words you learned:

HE3JIIYEeHHa KUIBKICTh 3aCTOCYBaHb, OCEPENOK JOCIIIKEHb, MPUCKOPIOBATH
Mporpec; MPOEKT TEHOMY JIOJIMHU; COMAaTHYHA TEeHHA Teparis; 3apoaKoBa
reHeTHYHA Teparisi; CKpUHIHT eMOPIOHIB; MEPEBIPSIOTh HA HAABHICTh TCHETHYHUX
nedekTiB; mnpodiTaKTHKa Ta JIKYBaHHS 3aXBOPIOBaHb; MOTEHITIHHI MOJIMBOCTI;
pUCH IIFOIMHM;, 30BHINIHIA BUTJISAM;, CEPHOBHIHO-KIITHHHA aHEMis Ta XBopoOa
['eHTiHrTOHA; F€HETUYHE BTPYUYaHHS; T€HETUYHA CXWIBHICTH; KICTO3HUU (10po3; B

IMMO3UTUBHOMY HAIIpSAMKY, OOWH I'CH.
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4.13. Biomimicry

BASIC WORD LIST
Study the following words and expressions.

time-tested HIepeBipeHUI YacoM
denticles 3yOUHKH

align BUPIBHATH

beaver 000ep

blubber layer Iap Kupy

dense fur HIUTbHE XYTPO
wetsuit T1IPOKOCTIOM
velcro JIMITYYKa

burrs 3aTUPKH

tiny MaJICHbKUN

fins TUTABHUKH

blade J0naTh

propeller TOBITPSTHUI TBUHT
boost 301IBIINATH

repel BIJ[IIITOBXYBATH
debris CMITTS

spotless YUCTUI

shell HaHIAP

Biomimicry is the practice of drawing inspiration from nature's time-tested
designs to improve human innovations. By emulating efficient, evolved strategies,
it offers sustainable solutions to modern challenges.

Here are eight striking examples of biomimicry.

s oL o

~ Sharkskin = Swimsuit
: Sharkskin-inspired  swimsuits  gained
- attention during the 2008 Olympics, especially
~| with Michael Phelps. Under an electron
L microscope, sharkskin shows overlapping scales,
1 or dermal denticles, with grooves that align with
0 water flow, reducing turbulence and
discouraging parasitic  growth.  Scientists
replicated this in swimsuits (now banned in competitions) and boat hulls, improving
efficiency and reducing cleaning needs. The technique is also being used to create
bacteria-resistant surfaces in hospitals.
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| Beaver = Wetsuit

: Beavers stay warm with a thick blubber
- layer and dense fur that traps air, keeping them
warm and dry in water. Inspired by this, MIT
engineers developed rubbery, fur-like materials
for potential use in bioinspired wetsuits.

Termite Den = Office building

Termite dens maintain a steady 87°F
inside, despite extreme outside temperatures.
Architect Mick Pearce applied this natural
cooling method to the Eastgate Centre in
Zimbabwe. Using large chimneys that cool the
building at night, the 333,000-square-foot
structure uses 90% less energy for heating and
cooling than traditional buildings.

Burr = Velcro

Velcro is a well-known example of
biomimicry, invented in 1941 by Swiss engineer
George de Mestral after studying how burrs
stuck to his dog. The tiny hooks on the burrs
inspired him to create Velcro. Without it, we
wouldn't have sports like Velcro jumping, where
people in Velcro suits stick to walls.

Whale = Turbine

Whales are highly efficient swimmers, diving
deep and staying submerged for hours. Scientists
found that the bumps on whale fins reduce drag
by 32% and increase lift by 8%. This design is
now being applied to wind turbine blades,
cooling fans, airplane wings, and propellers for
improved efficiency.

Birds = Jets

Birds can boost their flight distance by
over 70% using a VV-formation, where each bird
benefits from the updraft created by the one
ahead. Researchers at Stanford, led by Professor
Ilan Kroo, believe passenger airlines could save
15% on fuel by adopting a similar formation,
with jets taking turns leading, just like birds.
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Lotus = Paint

The lotus flower's micro-rough surface naturally
repels dirt, keeping its petals clean. Water rolling
over the leaf collects debris, leaving it spotless.
Inspired by this, German company Ispo
developed a paint that mimics this effect,
reducing the need to clean building exteriors.

Beetle = Water Collection

The Stenocara beetle collects water in the desert
using smooth bumps on its shell, which funnel
condensed fog into its mouth. Inspired by this,
7 MIT researchers, building on work by Oxford's
Andrew Parker, developed a material that
efficiently gathers water from the air. This
~ improvement could greatly benefit the 22
countries using nets for water collection.

Assignment 1. In pairs, discuss the following questions:

1) How does biomimicry offer sustainable solutions to modern challenges?

2) What are the key features of sharkskin that have been replicated in swimsuits and
boat hulls?

3) How do beavers stay warm in water, and how has this inspired the development
of bioinspired wetsuits?

4) How does the Eastgate Centre in Zimbabwe use a termite den's cooling method
to reduce energy consumption?

5) What is the connection between burrs and the invention of Velcro, and how has
this led to the development of sports like Velcro jumping?

6) How have the design features of whale fins been applied to improve the efficiency
of wind turbine blades, cooling fans, airplane wings, and propellers?

7) How could passenger airlines potentially save fuel by adopting a flight formation
similar to that of birds?

8) What are some examples of designs or products that you think might be inspired

by nature?
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9) Have you ever noticed how nature inspires technology in your daily life?

10) Have you ever used a product that was designed based on nature? What was it?

Assignment 2. Choose the correct answer:
1. According to the passage, what is the main purpose of biomimicry?

a) To study the natural world and discover new materials

b) To find sustainable solutions by imitating nature's designs

c) To create innovative technologies that outperform nature

d) To preserve the environment by reducing human impact
2. Which of the following is NOT a characteristic of sharkskin that was replicated
in human-made products?

a) Reducing turbulence in water flow

b) Discouraging parasitic growth

¢) Increasing buoyancy for swimmers

d) Improving overall efficiency
3. How did the design of the Eastgate Centre building differ from traditional
buildings?

a) It used less energy for heating and cooling.

b) It had a higher level of thermal insulation.

¢) Itincorporated natural ventilation systems.

d) It was built using more environmentally-friendly materials.
4. What is the main advantage of the Velcro design over traditional fasteners?

a) Itis more durable and long-lasting.

b) Itis easier to attach and detach.

¢) Itis more aesthetically pleasing.

d) Itis more cost-effective to produce.
5. How did the design of whale fins inspire improvements in wind turbine
technology?

a) It made the blades more resistant to wear and tear.

b) It allowed the blades to generate more power from the wind.
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c¢) It reduced the noise and vibration produced by the turbines.
d) Itincreased the blades' lift and reduced drag.
6. What is the main benefit of the V-formation used by birds during flight?
a) It allows them to conserve energy and fly for longer distances.
b) It helps them to navigate more efficiently and avoid obstacles.
¢) Itenables them to communicate and coordinate their movements better.
d) It provides them with a higher vantage point for spotting prey or predators.
7. What is the primary purpose of the lotus-inspired paint developed by Ispo?
a) To improve the aesthetic appearance of building exteriors.
b) To enhance the thermal insulation properties of buildings.
¢) To reduce the need for frequent cleaning of building exteriors.
d) To increase the durability and longevity of the building's paint.

Assignment 3. Match the words from the left to their synonyms on the right and
compare their meanings:

collect increase
repel clasp
boost gather
cooling motivated
inspired capture
natural chilling
trap organic
hook resist

Assignment 4. Are the following statements true or false? Correct the false ones:

1. Sharkskin-inspired swimsuits were popularized during the 2008 Olympics.

2. The Eastgate Centre in Zimbabwe uses more energy for heating and cooling than
traditional buildings.

3. Velcro was inspired by the way burrs attach to animals.

4. The Stenocara beetle can collect water from the air using its shell.

5. Birds flying in a VV-formation can reduce their flight distance significantly.

6. The lotus flower's surface helps keep its petals dirty.

7. Scientists are using whale fin designs to improve various types of machinery.
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Assignment 5. Translate the sentences paying attention to the italicized words:

. The sharkskin's overlapping scales help reduce turbulence in water.
. The company expanded its operations on a global scale.
. Beaver fur effectively traps air, providing insulation in water.

. The adventurers set a trap to catch small animals for food.

. That skateboard trick was really cool!

1
2
3
4
5. The chimneys in the termite-inspired building help cool the interior naturally.
6
7. Spring is my favourite season.

8

. The lotus flower's design allows dirt to roll off like water from a spring.

Assignment 6. Match (1-7) to the descriptions (a-g):

1. blubber a) to put in a straight line or in parallel lines.

2. propeller b) a rubber suit for wearing in cold conditions
when diving etc.

3. debris c) adevice, consisting of revolving blades, used
to drive a ship or an aircraft.

4. fog d) absolutely clean or pure.

5. wetsuit e) the remains of something broken, destroyed
etc.

6. spotless f) a thick cloud of moisture or water
vapour/vapor in the air which makes it
difficult to see.

7. align g) the fat of whales and other sea animals.

Assignment 7. Complete the sentences using the given words from the box:

boost repel debris time-tested fins

tiny spotless (2) blubber layer | wetsuits burrs

1. Biomimicry uses ...... nature designs to inspire solutions.

2. Beavers' ....... and dense fur inspired engineers to create bioinspired ...... for

better insulation.

3. Some materials can repel ...... , keeping surfaces ...... .

4. Scientists aimto ....... energy efficiency by applying lessons from birds' V-
formations to jet formations.

5. Velcro was inspired by ...... that stick to animal fur.
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6. The lotus flower's surface can ...... water, leaving its petals free of debris and
completely ...... :
7. The ...... bumps on whale ...... reduce drag and improve lift, which has

influenced wind turbine blade designs.

Assignment 8. Translate into English using the words you learned:

MPOMOHYBAaTH CTIMKI pIMIEHHS; KyHaJIbHUKA B CTWJII aKyJIs4yoi MIKIpH;
MEPEeIIKOKATH POCTY Mapa3uTiB; KOPIYCH YOBHIB; CTIHKI 10 OAaKTepii MOBEPXHI y
JKapHSX; 30epiraT TeIio; TIPOKOCTIOM; ONAaJICHHS Ta OXOJIOJKEHHSI; CTPUOKU Ha
JUTYYKax; HEPIBHOCTI HAa KUTOBUX IUIABHHUKAX; 30UIBIINTH AQIBHICTH MOJBOTY;
IPUPOTHUM YMHOM BIJIIITOBXYBATH OPY/; CKOUYBATHUCS IO JIUCTKY; KBITKa JIOTOCA;

naHiup; 30upat Boay B mycrteni; pap0Oa, sika iMiTye e(eKT. . .; MeTOCTKH.

CHOOSE one of these questions to research

Project work

and be ready to present it in the classroom.

1. Innovative Technologies Shaping the Future of Agricultural Engineering.
2. "Bioengineering Solutions for Environmental Problems"”.

v Develop bioengineering methods to address issues like pollution, climate
change, or deforestation. (Select an environmental issue, propose a
bioengineering solution, and analyze its feasibility) .

3. "Comparative Analysis of National and International Standards".

v" In groups, compare the requirements of national (DSTU) and international
standards (1ISO, WHO) regarding the quality of biotechnological products.
Develop a presentation in which you explain the advantages and challenges

of implementing international standards in Ukrainian practice.
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TecToBi 3aB1aHHS
TEST 1
A. You are going to read a magazine article. Some words are missing from the
text. Choose the most appropriate word from the list for each gap (1-10) in the
text.

bacteria, biocatalysts, bioeconomy, eco-friendly, healthcare, chemical,
biotechnology, innovation, biodegradable, treatment
White biotechnology is a field focused on industrial applications that support

the (). Its main tools are biocatalysts — advanced enzymes and
microorganisms — used widely in (2) and agro-food industries.
These (3) are designed to improve production efficiency, acting as
tools in enzyme engineering. White biotechnology emphasizes 4)
production, using molds, (5), and yeast to create (6)
products with minimal waste and energy. This approach aligns with stricter
environmental regulations, promoting sustainable practices. It drives

(7) in sectors like chemicals, food, (8),
packaging, and textiles, contributing to cleaner, greener industry standards. White
(9) is used for Metabolite production, Waste (10),

Production of biocontrol agents, Bio-based fuel & energy, etc.

B. Read the text again and decide if the statements are true (T) or false (F).

1. White biotechnology is primarily used in the automotive industry.

2. Biocatalysts in white biotechnology help make production more efficient.

3. White biotechnology does not focus on eco-friendly production methods.

4. The use of molds, bacteria, and yeast in white biotechnology helps reduce waste.
5. White biotechnology contributes to innovation in the healthcare sector.

6. Biocontrol agents are not a product of white biotechnology.

7. White biotechnology aligns with stricter environmental regulations.

C. Find synonyms to the words below in the text.

branch
Increase

uses
advancement
productivity

4 gorwdppE

ranslate into English using the text.

bepmeHTH

TPLKIK]

3IaTHUI 10 010pO3KIIaTy
€KOJIOTTYHO YUCTUH
MaJTNBO

O~ wn e
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TEST 2
A. You are going to read a magazine article. Some words are missing from the
text. Choose the most appropriate word from the list for each gap (1-10) in the
text.
organisms, substances, medicine, genes, beneficial, cells, modify, biology,,
technological, species

Biotechnology is a technology based on (1) especially
when used in agriculture, food science, and (2). Of many different
definitions available, the one formulated by the UN Convention on Biological
Diversity is one of the broadest: “Biotechnology means any (3)
application that uses biotechnological systems, living (4), or
derivatives thereof, to make or (5) products or processes for

specific use”.

Biotechnology may be defined as use of biotechnological methods to modify
genetic material of living (6), so they will produce new
(7) or new functions. The example is recombinant DNA
technique in which a copy of a piece of DNA containing one or a few
(8) is transferred between organisms or within the same organism
in order to take (9) genetic feature from one
(10) to another.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Biotechnology is only used in agriculture and medicine.

2. The UN Convention on Biological Diversity provides a broad definition of
biotechnology.

3. Biotechnology involves modifying genetic material to create new functions.

4. Recombinant DNA technique transfers DNA between different organisms.

5. Biotechnology does not use living organisms in its applications.

6. The text defines biotechnology as a technology based on chemistry.

7. Recombinant DNA technique is used to transfer beneficial genetic features.

C. Find synonyms to the words below in the text.
life forms

variety

use

move

favourable

ranslate into English using the text.
CLTBCBKE TOCIIOIAPCTBO

. KOPUCHUI

3aCTOCYBAaHHS

TOCTYTTHUI

KJIITHHA

o
AN E S O WNE
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TEST 3
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.

sugars, yields, soil, carbohydrates, harvesting, waste (2), fermentation, bacteria,
biotechnology

As a matter of fact, (1) has a very long history. For
centuries, people have been selecting and (2) the best seeds to
receive high (3) of crops.

Early cultures also understood the importance of using natural processes to
break down (4) products into inert forms. From very early
nomadic tribes to pre-urban civilizations it was a common knowledge that given
enough time organic (5) products would be absorbed and
eventually integrated into the (6). It not until the advent of
modern microbiology and chemistry that this process was fully understood and
attributed to (M.

The process of Ethanol (8) was also one of the first forms
of biotechnology. Cultures such as those in Mesopotamia, Egypt, and Iran developed
the process of brewing which consisted of combining malted grains with specific
yeasts to produce alcoholic beverages. In this process the (9) in
the grains were broken down into (10) such as alcohol.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Biotechnology has been used by humans for a long time to improve crop yields.
2. Early cultures did not understand how organic waste could be broken down.

3. The process of ethanol fermentation was developed in modern times.

4. Brewing involves using yeasts to turn grains into alcoholic drinks.

5. The role of bacteria in breaking down waste was known before modern science.
6. Mesopotamia, Egypt, and Iran were among the first to develop brewing
techniques.

7. Biotechnology only became significant with the advent of modern microbiology.

C. Find synonyms to the words below in the text.
sugars

collecting

realize

past

drink

ranslate into English using the text.
HACIHHS

Bi1OMpaTu

BpOXKau

IPYHT
BIIXOIU

o
MhWNE D ORWNE
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TEST 4
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.

cells, fight, harmful, problem, disease, genes, animal, enzymes, destroy, plant

Genetic engineering often uses (1) for antibiotic resistance as
"selectable markers". Early in the engineering process, these markers help select
(2) that have taken up foreign genes. Although they have no further
use, the genes continue to be expressed in (3) tissues. Most
genetically engineered plant foods carry fully functioning antibiotic-resistance
genes. The presence of antibiotic-resistance genes in foods could have two
(4) effects. First, eating these foods could reduce the effectiveness of
antibiotics to (5) disease when these antibiotics are taken with meals.
Antibiotic-resistance genes produce (6) that can degrade antibiotics.
If a tomato with an antibiotic-resistance gene is eaten at the same time as an
antibiotic, it could (7) the antibiotic in the stomach. Second, the
resistance genes could be transferred to human or (8) pathogens,
making them impervious to antibiotics. If transfer were to occur, it could aggravate
the already serious health (9) of antibiotic-resistant
(10) organisms.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Genetic engineering uses antibiotic-resistance genes to identify cells that have
absorbed foreign genes.

2. Antibiotic-resistance genes are removed from plant tissues once no longer needed.
3. Consuming genetically engineered foods with antibiotic-resistance genes can
make antibiotics less effective.

4. Antibiotic-resistance genes in foods can enhance the effectiveness of antibiotics.
5. Eating a tomato with an antibiotic-resistance gene can destroy stomach antibiotics.
6. There is a risk that resistance genes could transfer to human or animal pathogens.
7. The transfer of resistance genes to pathogens could help solve the problem of
antibiotic-resistant diseases.

C. Find synonyms to the words below in the text.
1. in the beginning
2. choose
3. goon
4. illness
5. break down
D. Translate into English using the text.
IITYHOK
T'CH
KJIITHHA
TKaHUHAa
[IK1JUTHB1 HACHIIKU

agbrwnhE
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TEST5
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.

world, depend on, beet, people, engineering, feed, herbicide, wild, crops,
necessary

Proponents of genetic (1) argue that the technology is safe,
and that it is (2) in order to maintain food production that will
continue to match population growth and help (3) millions in the
Third World countries more effectively. Others argue that there is more than enough
food in the (4) and that the problem is food distribution, not
production, so (5) should not be forced to eat food that may carry
some degree of risk.

Some fear that certain types of genetically engineered (6)
will further reduce biodiversity in the cropland; herbicide-tolerant crops will, for
example, be treated with the relevant (7) to the extend that there
are no (8) plants (weeds) able to survive, and plants toxic to
insects will mean insect-free crops. This could result in declines in other wildlife
(e.g. birds) which (9) weed seeds and/or insects for food
recourses. The recent (2003) farm scale studies in the UK found this to be the case
with GM sugar (10) and GM rapeseed, but not with GM maize.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Genetic engineering is considered necessary by some to address food distribution
Issues.

2. There is a concern that genetically modified crops could harm biodiversity.

3. The text suggests that there is a shortage of food globally.

4. Herbicide-tolerant crops may lead to a decrease in wild plant survival.

5. The UK farm scale studies found that GM maize affected wildlife negatively.

6. Some people believe that the risks of genetically modified food are acceptable.
7. The text mentions that genetically modified crops are beneficial for insects.

C. Find synonyms to the words below in the text.
1. for instance
2. kind

3. be afraid of

4. decrease

5. protected from harm

Translate into English using the text.
1. npuXWIBLHUK

2. 3aJeKaTH BiJ

3. BUPOOHUIITBO

4. 010J0T1YHE PI3HOMAHITTS

5. BIKHUTH
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TEST 6
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.

second, drug, organs, generation, science, growth, plastics, cell, third, use

Nanotechnology is an emerging (1), which is expected to
have rapid and strong future developments. It is predicted to contribute significantly
to economic (2) and job creation in the EU in the coming decades.
According to scientists, nanotechnology is predicted to have four distinct
generations of advancement. We are currently experiencing the first, or maybe
second generation of nanomaterials.

The first (3) is all about material science with enhancement
of properties that are achieved by the incorporating "passive nanostructures”. This
can be in the form of coatings and/or the (4) of carbon nanotubes
to strengthen (5). The (6) generation makes
use of active nanostructures, for example, by being bioactive to provide a
(7) at a specific target (8) or organ. This could
be done by coating the nanoparticle with specific proteins. The complexity advances
further in the (9) and fourth generations. Starting with an advance
nanosystem for e.g. nanorobotics and moving on to a molecular nanosystem to
control growth of artificial (10) in the fourth generation of
nanomaterials.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Nanotechnology is expected to have a slow development in the future.

2. The first generation of nanotechnology involves the use of passive nanostructures.
3. The second generation of nanotech focuses on enhancing material properties.

4. Nanotechnology is predicted to have four generations of advancement.

5. The third generation of nanotech includes the development of nanorobotics.

6. The fourth generation of nanotech aims to control the growth of artificial organs.
7. Nanotechnology is not expected to contribute to economic growth in the EU.

C. Find synonyms to the words below in the text.
1. fast

2. progress

3. effect

4. progress

5. rise

D. Translate into English using the text.
1. moKoOIiHHSA

. IITYYHUH

. ByI'JIellb

. 010K

. KJIITHHA

OB~ W
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TEST 7
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.
surface, microalgae, sponges, industrial, jellyfish, renewable, branch, exploring,
biopolymers, painkillers

The oceans, covering 70% of Earth’s (1), have long
provided essential resources for human life. As modern technology advances, we’re
(2) marine ecosystems more deeply, uncovering diverse
organisms. Blue biotechnology, the study of marine organisms for human benefit, is
emerging as a key field in biotechnology. This (3) offers
applications in drug discovery, producing unique compounds from marine species
that differ significantly from terrestrial organisms, potentially leading to
groundbreaking medicines. For instance, antibiotics from marine fungi, cancer
treatments  from (4), and powerful, side-effect-free
(5) from cone snail venom have shown promise. Additionally,
marine biotechnology is exploring (6) energy sources, like
biofuel from (7), which can be sustainably cultivated. Industries
are also harnessing marine-derived proteins, (8), and enzymes.
Notably, green fluorescent protein from (9) is used to create bio-
based energy solutions. Blue biotechnology, therefore, holds immense promise for
health, energy, and (10) applications.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Marine biotechnology is focused solely on discovering new medicines.

2. Blue biotechnology includes the study of marine organisms for human benefit.
3. Renewable energy from microalgae is not considered sustainable.

4. Green fluorescent protein from jellyfish is used in bio-based energy solutions.
5. Marine-derived proteins are not used in any industries.

6. Cone snail venom has been researched for its potential as a painkiller.

7. The text suggests that blue biotechnology has limited applications.

C. Find synonyms to the words below in the text.
1. area

2. oceanic

3. finding

4. innovative

5. kind

D. Translate into English using the text.
1. komaxu
2. 6oye3acToOKIMINBHIA 3aCi0
3. croyku
4. Ha3eMH1 OpraHi3MU
5. pak
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TEST 8
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.

crops, minimizing, bottle, harmful, quality, medicine, meat, cells, insect, goals

Yellow biotechnology, also known as (1) biotechnology,
applies biotechnological techniques to insects or their (2) for
agriculture, (3), and industry. Its main (4)
include providing nutrient-rich foods and (5) environmental
impact. Applications include using insect-derived enzymes for waste management,
enhancing food (6) through fermentation, and genetic
modification for improved (7) and animal products. Techniques like
RNA interference (RNAI) are employed for pest management by targeting specific
insect genes, reducing the need for (8) pesticides. Insect chitinases

act as natural biopesticides, while enzymes from insects benefit food and waste
sectors. Other uses include drugs from insects, such as wound-healing secretions
from the green (9) fly. In-vitro cell culture also enables lab-grown
(10) production, reducing reliance on traditional livestock.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Yellow biotechnology focuses on using insects to improve food quality and reduce
environmental harm.

2. Insect-derived enzymes are used to increase the nutritional value of crops.

3. RNA interference is a technique used in yellow biotechnology to manage pests
without harmful chemicals.

4. Insect chitinases are used to enhance the flavor of food products.

5. Drugs derived from insects can include substances that help heal wounds.

6. Lab-grown meat production in yellow biotechnology relies heavily on traditional
livestock.

7. Yellow biotechnology includes the use of insect cells for industrial applications.

C. Find synonyms to the words below in the text.
1. use

2. improving

3. effect

4. reducing

5. conventional

D. Translate into English using the text.
1. komaxa

. KJTITHHA

. iepepoOKa BiIXOI1B

. IECTUITUAN

. CUTbCBKOTOCIIOJAPChK1 KYIbTYpH

g B~ DN
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TEST 9
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.
pandemics, spread, livestock, biowarfare, uses, serious, lead to, resistant, damage,

viruses

Dark biotechnology uses microorganisms and toxins for harmful purposes,

targeting humans, animals, and plants to (1) bioeconomies. This
field involves creating (2) pathogens that can be used as
bioweapons, turning beneficial science into a destructive force. The main
components of dark biotechnology are bioweapons, (3), and
bioterrorism.  Bioweapons are  microbiological agents like bacteria,
(4), and toxins that can target crops, (5), and
humans, such as Anthrax, Botulinum, and Smallpox. Biowarfare is the intentional
use of such agents to (6) disease, differing from natural
(7) in its deliberate nature. Bioterrorism, meanwhile,
(8) these agents for terrorist activities, posing (9)
global security threats. Examples include highly contagious pathogens like Bacillus
anthracis (Anthrax), Clostridium botulinum (Botulinum toxin), and Ebola, which
can (10) catastrophic public health crises.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Dark biotech aims to improve bioeconomies by using microorganisms and toxins.
2. Bioweapons are used to intentionally spread diseases.

3. Bioterrorism is a natural occurrence of pandemics.

4. Anthrax and Botulinum are examples of bioweapons.

5. Biowarfare is a form of bioterrorism.

6. Dark biotechnology can turn beneficial science into a harmful force.

7. Ebola is mentioned as a pathogen that can cause public health crises.

C. Find synonyms to the words below in the text.
1. harm

2. elements

3. power

4. disastrous
5. propagate

D. Translate into English using the text.
. CTIKi TATOT¢HU

. Xynpoba

. XBOpoOa

. 3aBJIaTH LIKOJIH

. OloJ0T14HA BiifHA

O B WN -
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TEST 10
A.You are going to read a magazine article. Some words are missing from the text.
Choose the most appropriate word from the list for each gap (1-10) in the text.
included, implants, robotics, control, modern, military, Engineering, blindness,
brain, focused on

Bionics is an engineering field (1) creating systems that mimic
the function of living organisms. By blending engineering with life sciences, bionics
applies biological structures to (2) technologies. Starting in 1960, early
bionic innovations (3) cat’s eye reflectors and Velcro. Today, bionics
IS making strides in (4), medical science, and physiotherapy with
biomimetic devices. In vision, the bionic eye can aid those with partial or total
(5) by transmitting visual data to the brain, as seen in devices like

Argus Il. Auditory bionics, like cochlear (6), assist those with hearing
loss by linking the auditory source to the (7). Bionic limbs offer
improved (8) over traditional prosthetics by connecting to the
neuromuscular system, allowing brain-controlled movements. Research labs like the
University of Utah’s Bionic (9) Lab and MIT's K. Lisa Yang Center
for Bionics are leading advancements. Beyond medicine, bionics has applications in
robotics and (10) exoskeletons.

B. Read the text again and decide if the statements are true (T) or false (F).

1. Bionics combines engineering with life sciences to create systems that imitate
living organisms.

2. The first bionic innovations were developed in the 1980s.

3. Bionic eyes can help people with vision impairments by sending visual
information to the brain.

4. Cochlear implants are a type of auditory bionics that connect directly to the brain.
5. Bionic limbs are less advanced than traditional prosthetics.

6. The University of Utah's Bionic Engineering Lab is involved in bionics research.
7. Bionics is only used in the medical field.

C. Find synonyms to the words below in the text.

1. combining

2. advancements

3. assist

4. linking

5. enhanced

D. Translate into English using the text.

1. mpuctpoi

. CITImoTa

. MO30K

. KIHI[IBKUA

. HEPBOBO-M30Ba CHCTEMa

g1 B~ WD
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JHomaTok

""Regulatory Documentation Requirements for Certified
Products"

In this article, we’ll explore regulatory documentation requirements for
certified products by addressing three key areas: production documentation, quality
control in production, and international standards in biotechnology. Understanding
these components is essential for ensuring that products meet safety, quality, and
compliance requirements.

1. General Requirements for Certified Production Documentation

Certified production documentation includes all records that demonstrate a
product's compliance with regulatory standards. This documentation typically
covers areas such as:

« Manufacturing Processes: Step-by-step records that document how a
product is made, including details of raw materials, equipment used, and
processing methods. These records ensure that each product batch is produced
consistently and adheres to required standards.

o Quality and Safety Checks: Detailed reports from quality control tests,
ensuring that each batch meets specific safety and quality parameters. This
can include tests for purity, potency, and other characteristics essential to the
product’s integrity.

« Traceability: Documentation that allows for complete traceability from raw
materials to final product distribution. Traceability is crucial for managing
recalls and ensuring that any issues can be identified and addressed promptly.

Properly maintained documentation not only supports regulatory compliance but
also increases trust among consumers and stakeholders by demonstrating that a
certified product is made according to strict standards.

2. General Requirements for Certified Production and Organization of Control
over Manufacture and Release of Products

Producing certified products involves establishing strong systems of control over
both the manufacturing process and the release of products to the market. Key
components include:

« Good Manufacturing Practices (GMP): GMP guidelines ensure that
products are produced consistently and according to quality standards. They
cover areas such as hygiene, equipment maintenance, and staff training. GMP
compliance minimizes risks of contamination, mix-ups, and errors in
production.
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« Quality Control (QC) Systems: In a certified production setup, QC systems
are implemented to monitor each stage of production. QC involves both in-
process inspections and final testing of the product. The aim is to verify that
each unit meets the required specifications before it is released.

« Batch Documentation and Release: Each batch of a certified product must
be thoroughly documented and reviewed by qualified personnel before it is
allowed for sale or distribution. This includes checks on batch records, testing
results, and confirmation that the batch meets all predefined criteria. Only
after passing these reviews can a batch be released to the market.

Effective control measures ensure that every product batch complies with
regulatory requirements, providing assurance of quality and safety to both regulatory
bodies and consumers.

3. International Standards in Biotechnology

The biotechnology sector is highly regulated globally, with international
standards playing a crucial role in ensuring consistent quality and safety. Some of
the main standards and organizations include:

. |ISO Standards: The International Organization for Standardization (ISO)
develops standards that cover a range of biotechnological processes, such as
ISO 9001 for quality management and ISO 14001 for environmental
management. These standards provide a framework for companies to improve
their practices and meet global requirements.

« WHO Guidelines: The World Health Organization offers guidelines
specifically for biotechnological products, especially in the health sector.
These guidelines cover aspects such as vaccine production, safety testing, and
biopharmaceuticals, helping ensure global health and safety standards.

« Global Market Access and Compliance: International standards streamline
the process for companies to enter new markets by providing a common set
of requirements. Compliance with ISO and WHO standards can make it easier
to gain approval in multiple countries, enhancing both market access and
consumer trust.

By adhering to these standards, biotech companies can demonstrate that their
products are safe, effective, and compliant with global expectations, thus fostering
public trust and facilitating smoother international trade.

Summary

Regulatory documentation is fundamental to the certified production process,
providing a clear record of compliance and quality. Adhering to GMP, QC practices,
and international standards not only assures product safety and efficacy but also
strengthens consumer confidence and simplifies access to global markets.
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Test 1: Multiple Choice Questions
1. What does certified production documentation typically include?
A. Marketing strategies
B. Customer feedback forms
C. Records of manufacturing processes, quality checks, and traceability
D. Employment records
2. Which of the following is NOT part of Good Manufacturing Practices
(GMP)?
A. Hygiene and equipment maintenance
B. Product labeling design
C. Staff training
D. Error prevention in production
3. What is the main purpose of traceability in certified production?
A. To track sales data
B. To ensure raw material availability
C. To increase production volume
D. To manage recalls and address issues quickly
4. Which organization is responsible for developing I1SO standards?
A. WHO
B. FDA
C. International Organization for Standardization
D. UNICEF
5. Who are the primary users of production documentation?
A. Regulators and quality control staff
B. External customers
C. Marketing teams
D. IT technicians

Test 2: True or False
1. 1SO 9001 is a standard for environmental management in biotechnology.
2. Batch documentation must be reviewed before a product is released to the market.
3. WHO provides guidelines only for food safety in biotech.
4. Adhering to international standards can help companies enter global markets more
easily.
5. GMP includes hygiene, equipment care, and staff training.

Test 3: Fill in the Blanks

1. practices ensure products are consistently produced and
controlled to quality standards.

2. Final product testing and in-process inspections are part of systems.
3. Compliance with and WHO guidelines helps establish trust and
global safety.

4. The World Health Organization provides for biotechnological
product safety.

5. International standards help companies gain to global markets.
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	A History of Biotechnology
	1.2. Biotech Today
	2.1. Medical “Red” Biotechnology

	Assignment 6. Translate the sentences into English using the words you learned:
	1. Медична біотехнологія передбачає виробництво нових фармацевтичних препаратів, антитіл, вакцин тощо.
	2. Червона біотехнологія використовує біологічні матеріали для пошуку рішень проблем, пов'язаних зі здоров'ям.
	3. Aнтитіла та білки постійно досліджують, щоб допомогти в лікуванні різних захворювань.
	4. Ферменти у клітинах хом'яків можуть бути використані для лікування серцевих захворювань у людей.
	5. Червона біотехнологія допомагає підвищити якість життя пацієнтів.
	2.2. Industrial “White” Biotechnology
	Let's discuss all major application parts of White Biotechnology :
	1. Production of energy from renewable biomasses
	White biotechnology helps in the production of energy from renewable biomasses (renewable biomasses are like starch from corn, potatoes, organic matter such as wood, crop waste garbage, etc)  they are known as biopower technologies that help to conver...
	2. Production of biodegradable plastics
	3. Role in Recovery of metals
	4. Helps in the production of Bio-Based fuel & Energy
	5. White biotechnology used in waste treatment
	In biotechnology, there are different types of methods like activated sludge, trickling filters, oxidation ponds, biofilters, and anaerobic methods that are biological techniques based, and are used in waste treatment.
	6. Production of Different types of metabolites
	7. White biotechnology application part in the production of Biocontrol agent


	Assignment 7. Translate the sentences into English using the words you learned:
	1. Під час практичного процесу ми використовуємо цвіль, бактерії, дріжджі та різні ферменти, які допомагають синтезувати продукти.
	2.3. Agricultural and Environmental “Green” Biotechnology
	2.4. Marine “Blue” Biotechnology
	BASIC WORD LIST

	1. The (губка) is an example of a marine organism that has been studied for its antibacterial and antifungal properties.
	2. Some marine animals, like the (конусоподібний равлик), produce (отрута) that has shown remarkable medicinal potential.
	3. Unlike typical pain medications, this marine-derived (знеболюючий засіб)  is highly effective without causing harmful side effects.
	4. (Водорості ) and (мікроводорості) are commonly used in this field due to their high nutritional value and potential for producing biofuels.
	5. Unlike (наземні організми), marine species like (молюски) and (губки) produce unique bioactive compounds valuable for health and medical research.
	Assignment 8. Translate the sentences into English using the words you learned:
	Assignment 7. Translate the sentences into English using the words you learned: (1)
	2.6. Grey Biotechnology
	BASIC WORD LIST
	1. Bioremediation


	Assignment 7. Translate the sentences into English using the words you learned: (2)
	1. Сіра біотехнологія захищає навколишнє середовище щоб мінімізувати вплив діяльності людини на навколишнє середовище .
	2. Через вирубку лісів, індустріалізацію та забруднення багато рослин та тварин підпадають під категорію, що знаходиться під загрозою зникнення.
	3. Щороку тонни відходів виробництва різних галузей промисловості викликають різні шкідливі наслідки для організмів.
	4. Головною перевагою біоремедіації є її здатність руйнувати широкий спектр органічних сполук.
	2.7. Brown Biotechnology
	BASIC WORD LIST

	Assignment 7. Translate the sentences into English using the words you learned: (3)
	2.8. Gold Biotechnology
	BASIC WORD LIST

	1. Bioinformatics
	1.1 An Introduction to Bioinformatics
	1.2 Software Tools

	Assignment 6. Translate the sentences into English using the words you learned: (1)
	2. Nanotechnology
	BASIC WORD LIST

	2.1 Nanotechnology Introduction
	2.2 Applications of Nanotechnology
	Nanotechnologies in medicine and physiology are designed for high specificity at the molecular level, enhancing interaction between biological, chemical, physical, and technological fields. By manipulating drugs and materials on a nano scale, their bi...
	In computer science, a key research area is enhancing device speed and performance, heavily influenced by transistors. Most transistors are silicon-based, but limitations call for cheaper, more effective alternatives. Nanotechnology and carbon nanotub...
	2.3 Nanoinformatics
	Even though it is still in its’ early stages, a new approach in gold biotechnology, involves the implementation of both bioinformatics and nanotechnology developing a new field of nanoinformatics. This field is related to the research and determinatio...
	2.4 Nanotechnology on the market
	As nanotechnology expands, so do its opportunities, presenting challenges for innovative scientists. According to a 2015 BBC article by McWilliams, the nanotechnology market was projected to exceed $64 billion by 2019 due to its diverse applications. ...

	Assignment 6. Translate the sentences into English using the words you learned: (2)
	2.9. Violet Biotechnology
	BASIC WORD LIST
	History of Violet Biotechnology
	Major Areas of Violet Biotechnology
	1. IPRs in Biotechnology
	Intellectual Property Rights (IPRs) are crucial for innovation, particularly in knowledge-intensive sectors like biotechnology. Patents and copyrights drive innovation by protecting commercially valuable products developed through human intellect. Sin...
	2. Legal and Regulatory Issues in Biotechnology
	Key elements in biotechnology regulation include risk analysis, lab control, environmental release, traceability, monitoring, and socio-economic factors. Different countries adopt various regulatory approaches. In 1992, the U.S. FDA stated that biotec...
	3. Ethical and Philosophical Issues in Biotechnology

	2.10. Dark Biotechnology
	BASIC WORD LIST (1)
	Parts of Dark Biotechnology
	1. Bioweapon (Biological Weapon)

	Examples of Bioweapons
	The most dangerous bioweapons are highly contagious microorganisms that thrive in extreme conditions, including pathogenic viruses, bacteria, and fungi. Here are some major biological weapons:

	1. Top 5 Trends in Nanotechnology.
	Bioengineering focuses on the application of engineering on biological processes, food, agriculture and environmental processes. Bioengineering is the use of the principles of engineering as well as its techniques to problems that arise in biology and...
	3.2. Current Trends in Bioengineering
	BASIC WORD LIST
	Study the following words and expressions.
	1. Tissue Engineering
	2. Transdermal Patches
	Transdermal patches have evolved significantly since their use for nicotine addiction. Advances in structure and materials have expanded their applications. For instance, researchers at Nanyang Technological University in Singapore developed a patch t...
	3. Wearable Devices
	Sensors, wires, and electronics that are flexible, waterproof, and stretchable can be 3D-printed or woven into the fabric. Wearable technologies are becoming more multifunctional and can monitor multiple health parameters, such as pulse rate and blood...
	4. Robotic Surgeons and Rehabilitation
	Robot manufacturers are developing multifunctional robots to assist surgeons, enhancing precision in minimally invasive surgeries. Additionally, robots aid stroke and brain injury patients in relearning motor skills. The Lokomat, a gait training syste...
	Assignment 7. Translate into English using the words you learned:
	BASIC WORD LIST

	Assignment 7. Translate into English using the words you learned: (1)
	BASIC WORD LIST

	Assignment 8. Translate into English using the words you learned:
	викликати суперечки; миша з людським вухом на спині; хвилювання та подив; сформувати біорозкладну пластикову сітку у формі вуха; коров’ячий хрящ; імплантувати під шкіру; лабораторнe дозрівання; донорство органів; відновлення шкіри після опіків; сприят...
	BASIC WORD LIST
	Working:
	Impact on Industry:
	Applications: Some of the most typical programs of NE techniques are described below.
	BASIC WORD LIST (1)

	Biotech and API (active pharmaceutical ingredient)
	OSD (oral solid dosage)
	Fill and finish
	In pharma production, keeping products sterile and ensuring the correct dosage are very important, especially when filling vials, syringes, or blister packs. The industry is moving toward greater flexibility to accommodate high-value, sensitive, and p...
	Assembly and pack
	BASIC WORD LIST

	Where did it all start from?
	Assignment 7. Translate into English using the words you learned: (2)
	Bionic Vision
	Auditory Bionics
	Bionic devices, such as cochlear, auditory midbrain, and brainstem implants, assist those with hearing loss by creating a link between the brain and the auditory source via a microelectronic array. Unlike visual bionics, auditory bionics is a more est...
	Bionic Limbs
	According to the WHO, around 15% of the world’s population live with some form of physical disability, whether it is hereditary or stemming from injuries and accidents. Around 190 million people worldwide have a severe functional difficulty.
	For about a century, prosthetic limbs have provided limited independence for patients. Recently, bionic limbs have begun replacing them, offering greater control by interfacing with the neuromuscular system. This allows brain-controlled movements like...
	Assignment 7. Translate into English using the words you learned: (3)
	черпати натхнення; виживання; збиратися; новаторські пристрої; проривна технологія; часткова та повна сліпота; задоволення потреб споживачів; матриця в сітківці ока; фіксувати зображення; фізична вада; обмежена незалежність; керований мозком; протези ...
	Assignment 7. Translate into English using the words you learned: (4)
	хімічна інженерія; екологічно чистий; економічно прибутковий; масштабування та розробка; дослідницькі та комерційні цілі; тверді відходи; харчова біотехнологія; пакування та зберігання; виробництво хліба; шкідливі хімікати; твердий цемент; використанн...
	Case study: The design of medical devices
	Error resistant and error tolerant
	History of Environmental Engineering

	Environmental engineering applications
	1. Water Purification and Treatment
	2. Environmental Impact Assessment
	4.12. Genetic engineering

	Assignment 7. Translate into English using the words you learned: (5)
	Beaver = Wetsuit
	Beavers stay warm with a thick blubber layer and dense fur that traps air, keeping them warm and dry in water. Inspired by this, MIT engineers developed rubbery, fur-like materials for potential use in bioinspired wetsuits.
	Termite Den = Office building
	Burr = Velcro
	Velcro is a well-known example of biomimicry, invented in 1941 by Swiss engineer George de Mestral after studying how burrs stuck to his dog. The tiny hooks on the burrs inspired him to create Velcro. Without it, we wouldn't have sports like Velcro ju...
	Whale = Turbine
	Whales are highly efficient swimmers, diving deep and staying submerged for hours. Scientists found that the bumps on whale fins reduce drag by 32% and increase lift by 8%. This design is now being applied to wind turbine blades, cooling fans, airplan...
	Birds = Jets
	Birds can boost their flight distance by over 70% using a V-formation, where each bird benefits from the updraft created by the one ahead. Researchers at Stanford, led by Professor Ilan Kroo, believe passenger airlines could save 15% on fuel by adopti...
	Lotus = Paint
	1. Biomimicry uses …… nature designs to inspire solutions.
	2. Beavers' ……. and dense fur inspired engineers to create bioinspired …… for better insulation.
	3. Some materials can repel …… , keeping surfaces …… .
	4.  Scientists aim to ……. energy efficiency by applying lessons from birds' V-formations to jet formations.
	5. Velcro was inspired by …… that stick to animal fur.
	6. The lotus flower's surface can …… water, leaving its petals free of debris and completely …… .
	7. The …… bumps on whale …… reduce drag and improve lift, which has influenced wind turbine blade designs.
	Assignment 8. Translate into English using the words you learned: (1)
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