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ВВЕДЕНИЕ
Учебное пособие предназначено для бакалавров 2 курса, обучающихся по направлению «Биомедицинские системы и технологии», а также для лиц, изучающих английский язык для практического использования в целях профессионального общения. 
Цель данного пособия заключается во взаимосвязанном развитии и совершенствовании профессиональных умений и навыков английской устной и письменной речи обучающихся в процессе их работы в аудитории под руководством преподавателя и самостоятельной работы.
Каждый блок включает в себя аутентичные и актуальные тексты и материалы, тщательно отобранный активный словарь и грамматику, а также систему развивающих заданий и упражнений, направленных на решение следующих задач:
• расширить лексический запас студентов по изучаемым темам;
• закрепить и активизировать в речи грамматический материал;
• развить умения чтения, говорения и письма;
• закрепить навыки понимания иноязычной речи на слух;
• углубить знания об особенностях английской языковой системы.
Пособие включает 4 модуля, каждый из которых охватывает такие ключевые темы как: биомедицинская инженерия и ее принципы, взаимосвязь медицины и технологий, медицинские устройства и их роль в решении проблем человека, телемедицина и ее преимущества в современном обществе.
Идея и разработка данного пособия принадлежит преподавателям кафедры «Иностранные языки и профессиональная коммуникация» ФГБОУ ВО «ТГТУ» – Л. Ю. Королевой, Т. В. Мордовиной, Е. Ю. Воякиной и Н.А. Гуниной.
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Unit 1  From the history of biomedical engineering
Unit 2 Biomedical Engineering Training
Unit 3 Bridging medicine and technology
Unit 4 3D printing in the 21st century
MODULE 1
WHAT IS BIOMEDICAL ENGINEERING?
Unit 1 From the history of biomedical engineering
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	Questions for discussion:
1. Can you define the term “biomedical engineering”?
2. Do you know when scientists began to use the term “biomedical engineering”?
3. Do you think this scientific field is popular today? 


READING
Exercise 1 Read the text and check your answers. Match the headings (a-f) with the paragraphs (1-6).
	(a) Electrophysiology as a root of biomedical engineering
	(d) Benefits of biomedical engineering for human health

	(b) The formation of societies doing research in the field of biomedical engineering
	(e) Speculations about the date when biomedical engineering sprang up

	(c) The range of devices from early to modern ones used in the area of biomedical engineering
	(f) What is biomedical engineering?


(1) ____________________
In its broad sense biomedical engineering has been with us for centuries, perhaps even thousands of years. 
In 2000, German archeologists uncovered a 3,000-year-old mummy from Thebes with a wooden prosthetics tied to its foot to serve as a big toe. Researchers said the wear on the bottom surface suggests that it could be the oldest known limb prosthesis. Egyptians also used hollow reeds to look and listen to the internal goings on of the human anatomy. In 1816, modesty prevented French physician Rene Laennec from placing his ear next to a young woman’s bare chest, so he rolled up a newspaper and listened through it, triggering the idea for his invention that led to today’s ubiquitous stethoscope.
(2)_______________________
No matter what the date, biomedical engineering has provided advances in medical technology to improve human health. Biomedical engineering achievements range from early devices, such as crutches, platform shoes, wooden teeth, and the ever-changing cache of instruments in a doctor’s black bag, to more modern marvels, including pacemakers, the heart-lung machine, dialysis machines, diagnostic equipment, imaging technologies of every kind, and artificial organs, implants and advanced prosthetics. The National Academy of Engineering estimates that there are currently about 32,000 bioengineers working in various areas of health technology.
(3)_________________________
As an academic endeavor, the roots of biomedical engineering reach back to early developments in electrophysiology, which originated about 200 years ago. An early landmark in electrophysiology occurred in 1848 when DuBois Reymond published his widely recognized paper. Raymond’s contemporary, Hermann von Helmholtz, applied engineering principles to a problem in physiology and identified the resistance of muscle and nervous tissues to direct current.
(4) _________________________
Biomedical engineering’s unique mix of engineering, medicine and science emerged alongside biophysics and medical physics early this century. At the outset, the three were virtually indistinguishable and none had formal training programs.
(5) __________________________
After the Second World War several societies began forming around the combined areas of engineering, medicine and biology. A biophysical society was formed in Germany in 1943. Five years later, the first conference of engineering in medicine and biology convened in the United States, under the auspices of the Institute of Radio Engineers, the American Institute for Electrical Engineering, and the Instrument Society of America.
In the late 1960s the Alliance for Engineering in Medicine and Biology was formed. In 1968 the Biomedical Engineering Society was organized to give “equal status to representatives of both biomedical and engineering interests and promote the increase of biomedical engineering knowledge and its utilization.” Initially, the membership of the society consisted of 171 founding members and 89 charter members. Membership now numbers nearly 1,200 professional biomedical engineers, with another 1,600 student members. The society encouraged the theory and practice of biomedical engineering.
(6) _______________________
Outstanding scientists realized that the merging of medicine and engineering would be beneficial for human health. And today biomedical engineering is considered to be an extremely popular field as achievements in this sphere are aimed at the solution of health problems.
Exercise 2 Answer the following questions.
1. What did German archeologists discover in 2000?
2. What scientific fields does biomedical engineering include?
3. How many bioengineers work in various areas of health technology?
4. When did biomedical engineering spring up?
5. Biomedical engineering has become popular recently, hasn’t it?
6. Why was the Biomedical Engineering Society organized?
7. What can you say about the membership of the Biomedical Engineering Society?
8. What medical devices are mentioned in the text?
SPEAKING
Exercise 3 Work with your partner. Read the statements and say if they are true or false. Correct the statements in case they are false.
1. The term “biomedical engineering” has been introduced in the XXI century.
2.  The roots of biomedical engineering reach back to early developments in biology.
3.  DuBois Reymond applied engineering principles to the problems in physiology.
4. Biomedical engineering is a mix of engineering, medicine and science.
5.  The Biomedical Engineering Society was formed in the 1980s.
6.  The merging of medicine and engineering is beneficial for human health.
 VOCABULARY
        Exercise 4 Match the words with their definitions.
	1) engineering
	a) the study and knowledge of the physical world and its behaviour that is based on experiments and proven facts and is organized into a system

	2) medicine
	b) something very good or difficult that you have succeeded in doing

	3) science
	c) an object that doctors put into someone’s body during a medical operation

	4) prosthesis
	d) the activity of designing things such as roads, railways, bridges, or machines

	5) implant
	e) a machine or piece of equipment that does a particular thing

	6) researcher
	f) the study and practice of treating or preventing illnesses and injuries

	7) device
	g) an artificial body part

	8) achievement
	h) someone who does research


Exercise 5 Complete the sentences using the words from the previous exercise.
1. It gives you a sense of __________ if you are really satisfied with the results.
2. There are some vacancies in the department of biomedical ________ at the present moment.
3. She has graduated from the Medical Institute recently and can practise ___.
4. Advances in medical _________ can help people to live longer.
5. She has a new heart valve _______ that will allow her to improve her lifestyle.
6. This study constitutes a promising strategy for preventing the microbial colonization of silicone rubber voice _________.
7. Do you know anything about new medical __________ that can be used in this area?
8. Finding a cure for the most dangerous disease of our time is one of the biggest challenging that medical ___________face.
Unit 2 Biomedical Engineering Training
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	Questions for discussion:
1. Why have you chosen a Bachelor’s program in Biomedical Engineering?
2. Would you like to get a Master’s degree in the same area?
2. What can a specialist in Biomedical Engineering do?
3. Is the job of a biomedical engineer in demand in Russia?



VOCABULARY
Exercise 1 Put the words in the box into the proper category.
	research, undergraduate, qualification, term, seminar, dissertation, Bachelor, tutor, exam, assignment, campus, presentation, course, faculty, postgraduate, lecture, quiz, Master, certificate, lecturer, credit, PhD, curriculum, dean, department, diploma, fresher, graduate, professor, tutorial
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Exercise 2 Read the definitions and find words from the previous exercise that match them.
1. The subjects included in a course of study in a college or university - ……. .
2. The qualification given to students who have completed their studies at a college or university - …………… .
3. One of the periods into which a year is divided at university - …….
4. A student who has recently started studying at university - …………… .
5. A group of departments in a college or university that specialize in a particular subject or group of subjects - ……………….. .
6. A person who has graduated from university - ………………….. .
7. The buildings of a university and the land that surrounds them - ……. .
8. A student at a college or university who has not yet received a Bachelor’s degree - ……………… .
9. The paper written at the end of the degree course - ………….. .
10. A university teacher of the highest rank - ………….. .
 Exercise 3 Complete the sentences using the words from exercise 1.
1. He is studying for a Bachelor’s ____________ in Biomedical Engineering.
2. Jack’s sister is a _________ in medicine at the University of London.
3. University _________ have a great chance to get well-paid jobs.
4. It took him almost two hours to walk around the _________ when he came there for the first time.
5. Three more oral ________ were given yesterday and he was not sure whether he would be able to do them in time.
6. It was quite difficult to finish his _________ by the deadline and he had to work on it all night.
7. I know many students who find ______ much more useful than ______ as it is always better to learn in a small group.
8. Our ________ of science has just moved into the new building. 
READING
Exercise 4 Read the advertising leaflet of Colorado State University and fill the gaps (A-G) with the following extracts (1-7).
(1) two years
(2) students must have a BS in engineering
(3) this program helps them learn more about material issues in mechanical design
(4) $964 per credit-hour
(5) such as biological product manufacturing
(6) This 30-credit-hour program involves courses such as bioengineering
(7)  offers an online master of engineering (ME) in biomedical engineering
Colorado State University
Colorado State University, based in Fort Collins, Colorado, (A)___________________________________________. The CSU program is closely associated with the School of Veterinary Medicine, meaning that students will not only learn biomedical sciences as applicable to humans but also as it applies to animals. Specifically tailored for working professionals, (B)____________________________________________________________, concepts in data and design analysis, and function and structure of biomaterials.
For admission to this program, (C)__________________________, life sciences, or natural sciences from a regionally accredited institution; a grade point average of 3.0 or higher; and proof of coursework completion (calculus, physics, etc.), among other requirements.
(D)_______________________________________________________, quantitative systems physiology, biological physics, materials engineering, biomedical signal processing, regression models and applications, generalized regression models, and biofluid mechanics.
Graduates of this program can pursue careers in a wide range of industries, (E)___________________________, pharmaceutical preparation manufacturing, analytical lab instruments manufacturing, surgical and medical instrument manufacturing, and irradiation apparatus manufacturing, among others.
· Location: Fort Collins, Colorado
· Expected time of completion:  (F)____________
· Estimated tuition: (G)_____________
Exercise 5 Answer the questions.
1. What does Colorado State University offer?
2. Is any degree needed for admission to this program?
3. Are there any other requirements?
4. What is the duration of the program?
5. Where can graduates of this program pursue careers in?
6. How much does the program cost?
7. Would you like to apply for it? Why / why not?
SPEAKING
Exercise 6 Watch the video https://www.youtube.com/watch?v=kSGX246gQfg&feature=emb_logo and answer the questions.
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1. What inventions were made real by biomedical engineers?
2. Does biomedical engineering combine a wide range of engineering disciplines with the life sciences of medicine and human biology?
3. Whom do biomedical engineers work with?
4. What program does the University of Sydney offer?
5. How does it differ from similar programs of other universities?
6. Where can biomedical engineering skills be used?
7. What do you think about this program?
Exercise 7 Complete the table and compare the programs offered by Colorado State University, the University of Sydney and add information about your university.
	Colorado State University
	The University of Sydney
	Your University

	1. Location


	
	

	2. Specializations


	
	

	3. Careers


	
	


Exercise 8 Work with your partner. Read the following information, choose what program you’d like to do and discuss it.
Concentrations Offered for a Master's Degree in Biomedical Engineering
	Concentration
	Description
	Careers

	Biomaterials
	Biomaterials are the substances used to create medical equipment. These substances can either be found in nature or made in a laboratory. Many engineers take this concentration to study different materials and their uses. Students may be asked to use these materials to construct an artificial organ or prosthetic limb.
	Rehabilitation Engineer

	Biotechnology
	Biotechnology combines biology with technology to create a comprehensive curriculum for future bioengineers. Students learn about molecular biotechnology and structural technology, two advanced science concepts. Students also review pharmaceutical technologies used to create and test prescription drugs. Biotechnology is a broad field that is offered as its own major at other schools.
	Research Scientist

	Immune Engineering
	This concentration explores the immune system and how it responds to diseases. This information helps bioengineers create new devices that mimic the functions of the immune system and improve them. In this concentration, learners study the cells, tissues, and other system components.
	Clinical Engineer


Unit 3 Bridging medicine and technology
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	Questions for discussion:
1. Are medicine and technology interconnected?
2. Do you think it’s a bright idea to combine medicine and technology?
3. Can you give any examples of devices made by bioengineers and used in medicine?


READING
Exercise 1 Read the text and match the headings (a-j) with the paragraphs (1-10).

	(a) Wireless brain sensors
	(f) Telehealth

	(b) Artificial organs
	(g) Virtual reality

	(c) Robotic surgery
	(h) Smart inhalers

	(d) Health wearables
	(i) CRISPR

	(e) Precision medicine
	(j) 3D printing


New medical technologies
Technology and medicine have gone hand and hand for many years. Consistent advances in pharmaceuticals and the medical field have saved millions of lives and improved many others. As the years pass by, technology continues to improve. Here are the examples of innovations in the sphere of biomedical engineering.
(1) _______________
Inhalers are the main treatment option for asthma and if taken correctly, will be effective for 90% of patients. To help asthma sufferers to better manage their condition Bluetooth-enabled smart inhalers have been developed. A small device is attached to the inhaler which records the date and time of each dose. The data is then sent to the patients’ smartphones so they can keep track of and control their condition.
(2) ________________
Robotic surgery is used in minimally invasive procedures. During robotic surgery, surgeons can perform very complex operations. As the technology improves, it can be combined with augmented reality to allow surgeons to view important additional information about the patient in real time while still operating.
(3) _________________
Owing to plastics, medical advances have allowed scientists and doctors to team up and create bioresorbable electronics that can be placed in the brain and dissolve when they are no longer needed. This medical device will aid doctors in measuring the temperature and pressure within the brain. Since the sensors are able to dissolve, they reduce the need for additional surgeries.
(4) ________________
3-D printers have quickly become one of the hottest technologies on the market. These printers can be used to create implants and even joints to be used during surgery. 3-D-printed prostheses are increasingly popular as they are entirely bespoke, the digital functionalities enable them to match an individual’s measurements down to the millimetre.
(5) ________________
Scientist have been able to create blood vessels, synthetic ovaries and even a pancreas. These artificial organs then grow within the patient’s body to replace original faulty one. The ability to supply artificial organs that are not rejected by the body’s immune system could be revolutionary, saving millions of patients that depend on life-saving transplants every year.
(6) ________________
The demand for wearable devices has grown since their introduction in the past few years, since the release of bluetooth in 2000. People today use their phone to track everything from their steps, physical fitness and heartbeat, to their sleeping patterns. The advancement of these wearable technologies is in conjunction with rising chronic diseases like diabetes and cardiovascular disease, and aim to combat these by helping patients to monitor and improve their fitness.
(7) ________________
As medical technology advances it is becoming more and more personalised to individual patients. Precision medicine, for example, allows physicians to select medicines and therapies to treat diseases, such as cancer, based on an individual’s genetic make-up. This personalised medicine is far more effective than other types of treatment as it attacks tumours based on the patient’s specific genes and proteins, causing gene mutations and making it more easily destroyed by the cancer meds.
(8) _________________
Virtual reality has been around for some time. However, recently, with medical and technological advances, medical students have been able to get close to real life experience using technology. Sophisticated tools help them gain the experience they need.
(9) _________________
Telehealth describes a quickly developing technology that allows patients to receive medical care through their digital devices, instead of waiting for face-to-face appointments with their doctor. For example, highly-personalised mobile apps are being developed which allow patients to speak virtually with physicians and other medical professionals to receive instant diagnosis and medical advice.
(10) _______________
Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) is the most advanced gene-editing technology yet. It works by harnessing the natural mechanisms of the immune systems of bacterium cells of invading viruses, which is then able to ‘cut out’ infected DNA strands. This cutting of DNA is what has the power to potentially transform the way we treat disease. By modifying genes, some of the biggest threats to our health, like cancer and HIV, could potentially be overcome in a matter of years.
As the years pass, technology in pharmaceuticals and medicine will continue to improve. People are living longer and fewer diseases are deemed incurable. Who knows what the next year will bring in medical advancements.
Exercise 2 Read the statements and say if they are true, false or not given. Correct the false statements.

1 Medicine and technology are so different that they cannot be combined.
2 To help asthma sufferers wireless brain sensors have been invented.
3 Robotic surgery is a procedure that is minimally invasive.
4 Wireless brain sensors can help doctors to measure the temperature and pressure within the brain.
5 Robotic surgery can create implants and even joints to be used during surgery.
6  Artificial organs are able to grow within the patient’s body.
7 Precision medicine is used all over the world nowadays.
8 Telemedicine allows patients to receive medical care through their digital devices.
9 3D printing is the most advanced gene-editing technology.
10 Many people use special mobile apps to track their health.

 SPEAKING
Exercise 3 Complete the table based on the text and compare different medical technologies. Choose the most efficient technology in your opinion and explain your choice.
Example: I think (to my mind/ in my opinion) ……….. is the most efficient technology because it ……….
	
	Wireless brain sensors
	Artificial organs
	Smart inhalers
	Robotic surgery

	Advantages

	
	
	
	

	Areas of application

	
	
	
	


VOCABULARY
Exercise 4 Match the words with their definitions.
	1) inhaler
	a) medical treatment in which a doctor cuts open someone’s body

	2) sensor
	b) to get control of something in order to use it for a particular purpose

	3) surgery
	c) to disappear or stop existing

	4) wearable
	d) a tube used for inhaling medicine into your lungs to help you breathe more easily

	5) treatment
	e) medical treatment that involves putting something into the body or cutting into the body

	6) invasive
	f) something that can be worn that contains computer technology or can connect to the Internet

	7) to dissolve
	g) the process of providing medical care

	8) to harness
	h) a piece of equipment that reacts to physical changes 


Exercise 5 Complete the table using word-formation models. Use a dictionary if necessary.
	Noun
	Verb
	Adjective

	
	inhale
	

	sensor
	
	

	
	
	surgical

	
	wear
	

	
	treat
	

	
	
	invasive

	
	dissolve
	

	
	harness
	


Unit 4 3D printing in the 21st century
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	Questions for discussion:
1. What is 3D printing?
2. Is 3D printing useful for medicine?
3. Can you give any examples of 3D printed objects that are popular nowadays?


VOCABULARY
Exercise 1 Take turns to practice the terms and their definitions.

	STUDENT A
It’s  ………. (definition)
	STUDENT B
It’s ……… (terms)

	an object that has height, width and depth
	bioprinting

	a manufacturing process in which a three-dimensional object is created layer by layer from a digital model, also known as additive manufacturing 
	automation

	the 3D printing of biological tissue and organs through the layering of living cells
	3D (3 dimensional)

	the use of electronic devices and machines to reduce the need for human involvement in manufacturing and other processes 
	digitizing

	the process of changing pictures or sounds into electronic forms that can be processed by a computer 
	3D printing

	the type of material, similar to ink in a traditional printer, used to construct objects in 3D printing 
	layering

	A concept used in 3D printing where an object is designed and printed in small, stacked pieces that come together to form the full object
	filament

	a technology in digital printing in which a product can be printed or created at the click of a button 
	photopolymer

	a material used in 3D printing that changes characteristics when exposed to light 
	on-demand


Exercise 2 Complete the dialogue with the appropriate words from the previous exercise. Role-play the dialogue.
Jack:    Helen, what do you know about ___________?
Helen:  Oh, it’s extremely popular nowadays. What exactly interests you?
Jack:    Well, what is 3D printing?
Helen:  OK, in fact it’s a manufacturing process in which a ________ object is created layer by layer from a digital model, also known as additive manufacturing
Jack:    Umm. Right. And what is ___________ ?
Helen:  It is also 3D printing but it deals with printing of biological tissues and organs through the layering of living cells
Jack:    Ah! And can you tell me what material is used in 3D printing that changes characteristics when exposed to light? 
Helen:  Yes, sure. It’s ___________.
Jack:    Thanks a lot. 
Helen:  You’re welcome.
READING
Exercise 3 Read the text and fill the gaps (A-G) with the following extracts (1-7).
(1)  but there’s been a significant shift over the last two or three years
(2)  with a variety of biomaterials
(3)  to produce complex shapes
(4)  Recent advances in 3D printing
(5)  a process of making three dimensional solid objects from a digital file
(6)  By having a desktop 3D printer
(7)  orthopedic and cranial implants
3D printing in the 21st century
3D printing or additive manufacturing is (A)______________________.
The creation of a 3D printed object is achieved using additive processes. In an additive process an object is created by laying down successive layers of material until the object is created. Each of these layers can be seen as a thinly sliced cross-section of the object.
3D printing is the opposite of subtractive manufacturing which is cutting out / hollowing out a piece of metal or plastic with for instance a milling machine.
3D printing enables you (B) ________________ using less material than traditional manufacturing methods.
In terms of medical devices, there's been massive growth in this area. Manufacturing or 3D printing has been used in the sector for quite a long time, (C) _______________________________________. Now, rather than being outsourced to big bureau printing services who have the in-house expertise to take the DICOM files and convert them into STL files for 3D printing, that actually can be done by the surgeons, doctors and health practitioners themselves thanks to the availability of open source software and desktop printers.
3D printing is being used to create devices to match patient's anatomy, which may be everything from (D) __________________, to surgical instruments, dental restorations and external prosthetics.
In terms of the actual areas where it's been used so far, those have been in planning, prosthetics, medical tools, surgical guides, clinical training and patient communication. 
(E) ________________________ have been crucial for plenty of medical applications. Among the advances are: the accuracy and speed of the printers themselves. If people want to examine fractures and so on, they obviously need a certain level of visual accuracy for the people who are going to use it, whether for planning, diagnosis or as part of the surgical process.
Another point that has been a huge breakthrough is materials. People are already experimenting (F) ________________ – from stem cell research to actual efforts to print organs. 
The other area that's made it more accessible has been the software mentioned above. Any operation would take much shorter time than before. (G) _________________________________ a doctor can take the DICOM files from the MRI scanner and convert it using free, open source software, so it's cost-efficient. Then, he can print and have the model within his hands in a matter of hours, rather than a matter of days.
 Exercise 4 Answer the questions.
1. What is 3D printing?
2. How is an object created in an additive process?
3. What is 3D printing used for now?
4. Can you name advances in 3D printing that have been significant for medical applications?
5. People are not experimenting with biomaterials, are they?
6. Why could any medical operation tale less time than before?
SPEAKING
Exercise 5 Role-play.
	Student A
	Student B

	You think that 3D printing is a very advanced technology that can help people solve their health problems.
● explain what is 3D printing
● say what advantages it has
● give examples of its use in medicine
	You think that 3D printing is a unique technology but it can be harmful for people’s health.
● explain the process of 3D printing
● say what disadvantages it has
● give examples of its failure in medicine


LANGUAGE FOCUS
The Present Perfect Tense
The tense shows the result of some action / actions that happened in the past but is /are important for the present. The following adverbs are used: already, just, ever, never, since, yet, recently, so far.
	Affirmative
	Interrogative
	Negative

	S + have/has + V3/ed
	Have/has + S +V3/ed
	S + haven’t/hasn’t + V3/ed

	Examples

	She has just read a paper about 3D printing.
They have already done research in this field.
	Has she just read a paper about 3D printing?
Have they already done research in this field?
	She hasn’t just read a paper about 3D printing.
They haven’t already done research in this field.


Exercise 6 Put the verbs in brackets into the Present Perfect Tense.
1. Somebody (leave) the book on the table.
2. He did this research a year ago. He just (decide) to make more experiments.
3. He worked in this laboratory last year but he never (work) in such a state-of-the-art science lab.
4. My friend already (make up) his mind to enter this University.
5. You (get) a Bachelor’s degree this year?
6. Jane (not graduate) from University yet.
7. They (know) the lecture for 10 years already.
8. You always (be) interested in Biomedical Engineering?
Exercise 7 Ask questions to the underlined parts of the sentences.

1. 3D printing has been used in medicine for quite a long time.
2.  Recent advances in 3D printing have been crucial for plenty of medical applications.
3. The use of biomaterials has also been a huge breakthrough.
4. They have made a lot of medical devices so far.
5. They haven’t finished their research due to unforeseen circumstances.
VOCABULARY LIST
MODULE 1
	UNIT 1
	UNIT 2
	UNIT 3
	UNIT 4

	● Artificial organ
● Biomedical Engineering
● Biophysics
● Crutches
● Device
● Dialysis machine
● Diagnostic equipment
● Distinguish
● Elecrophysiology
● Heart-lung machine
● Human anatomy
● Imaging technology
● Implant
● Medical technology
● Pacemaker
● Prosphesis
● Prosphetic

● Researcher
● Resistance
● Stethoscope
● Ubiquitous
● Wooden teeth
	● Assignment
● Bachelor
● Campus
● Course
● Certificate
● Credit
● Curriculum
● Dean
● Department
● Dissertation
● Diploma
● Exam
● Faculty
● Graduate
● Lecture
● Lecturer
● Master
● Postgraduate
● Presentation
● Professor
● Qualification
● Research
● Seminar
● Term
● Tutor
● Tutorial
● Undergraduate
	● Advancement
● Artificial Organ
● Curable
● Digital functionality
● Dissolve
● Harness
● Immune system
● Inhaler
● Instant diagnosis
● Invasive
● Joint
● Medicine
● Precision medicine
● Robotic surgery
● Sensor
● Telehealth
● Track
● Treatment
● Virtual reality
● Wearable
● Wireless
	● Additive manufacturing
● Automation
● Biomaterial
● Biological tissue
● Bioprinting
● Clinical training
● Depth
● Diagnosis
● Digital model
● Digitizing
● Filament
● Height
● Layering
● Living cell
● Medical tool
● On-demand
● Patient communication
● Photopolymer
● Surgical guide
● 3D (3 dimensional)
● 3D printing
● Visual accuracy
● Width


Module 2 Bioinstrumentation
Unit 1  An endoscope
Unit 2 X-ray & Computed Tomography machines 

Unit 3 MRI and ultrasound machines
Unit 4 An electrocardiograph (ECG)
MODULE 2 

BIOINSTRUMENTATION
Unit 1 An endoscope
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Questions for discussion:

             1. What do you know about an endoscope?
         2. When is an endoscope used?
READING  
Exercise 1 Read the text and choose appropriate headings for paragraphs.
1. Advances in endoscopy

2. What is an endoscope?

3. What is endoscopy?

4. What are endoscopes used for?

              (a)________________
Endoscopy is a procedure that allows a doctor to view the inside of a person's body. Doctors use it to diagnose diseases in the different parts of the human body: esophagus, stomach, ears, nose, throat, heart etc.

(b)_________________

During an endoscopy, the doctor inserts a tool called an endoscope into a person’s body through one of the natural orifices - openings. Most endoscopes are thin tubes with a powerful light and tiny camera at the end. Rigid endoscopes, which cannot be bent, are also used but they are inserted through small incisions – surgery cuts. The shaft contains several channels to transmit light from the outside and images from inside and to allow different instruments to be used.

The endoscope's length and flexibility depend on the part of the body the doctor needs to see. For example, a straight endoscope helps a doctor look at joints. Meanwhile, a flexible one helps a doctor view the inside of the heart.

(c)__________________

Endoscopes can be used for the following:

● to provide diagnostic information
● to excise – cut out – diseased tissue or growths such as polyps

● to clear obstructions

● to take a biopsy

● to cauterize a site of bleeding by applying heat
(d)__________________

New techniques continue to make endoscopy more comfortable for people. They also make it easier for doctors to diagnose diseases.

New endoscopic techniques include:

Virtual endoscopy. Unlike a standard endoscopy, the doctor does not insert an endoscope into the body. These tests involve computed tomography (CT) scans of thin segments of the body. A computer combines these images to create a more complete view.

Capsule endoscopy. A patient swallows a small, vitamin-sized capsule with a camera. The camera takes pictures of the inside of the esophagus, stomach, and small intestine. A device that you wear for approximately 8 hours records the pictures. Then, the doctor reviews them.

Exercise 2 Read the doctor's speech during the endoscopy. Check the meanings of the highlighted words in the dictionary.

 Doctor James is talking his patient through an endoscopy:
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Exercise 3 Read a report of a diagnostic endoscopy. Check the meanings of the highlighted words in the dictionary. Which words do you know?

[image: image1.emf]
VOCABULARY
Exercise 4 Complete the table with words from the previous exercises.

	Verb
	Noun

	consent
	

	
	excision

	incise
	

	
	insertion

	recover
	

	swallow
	


Exercise 5 Find words in exercises 1 and 2 with the following meanings.

	to pass (an instrument through an orifice)
	

	a substance used in procedure for lubrication
	

	the flexible part of endoscope
	

	to stop something bleeding by applying heat
	

	a growth that protrudes from a mucous membrane
	

	to remove diseased tissue 
	

	taking a simple of a tissue for analysis
	

	not flexible
	

	a drug that numbs a particular part of the body
	

	become accustomed to
	


Exercise 6 Replace the underlined words and phrases with alternative words and phrases from exercise 3.
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LANGUAGE FOCUS
The Past Simple Tense
The Past Simple is a verb tense which is used to show that a completed action took place at a specific time in the past. The simple past is also frequently used to talk about past habits and generalizations.
The Past Simple is formed using the verb + ed. In addition, there are many verbs with irregular past forms (see the List of Irregular Verb Forms). 

Questions are made with did and negative forms are made with did not.

· Statement: In 1881 a surgeon named Johann von Mikulicz
                                created the first-ever gastroscope.

                                He began studies at the Institute of Electrical 
                                Engineers 3 years ago.

· Question:  Did Johann von Mikulicz create the first-ever
                                gastroscope in 1881?

                                 Did he begin studies at the Institute of Electrical
                                 Engineers 3 years ago?

· Negative:   Johann von Mikulicz did not (didn’t) create the
                                 first-ever gastroscope in 1881.

                                 He did not (didn’t) begin studies at the Institute
                                 of Electrical Engineers 3 years ago.

	Past Simple Time Expressions


	Yesterday
Last winter/week/year Ago

In …(2002)




Exercise 7 Complete the text with the correct form of the verbs in the Past Simple tense.
The history of flexible endoscopy devices

Flexible endoscopy devices are commonly used nowadays by members of the medical community. But how 1__________we (get) here? The history of flexible endoscopy devices — and their rigid counterparts — is quite lengthy! Let’s take a look at the history of these remarkable modern day medical devices.

Some medical historians suggest that instruments designed to allow doctors to look inside the human body were developed as far back as the ancient Roman period. While there is some debate as to an exact date, archaeologists 2__________(discover) something that looked like an endoscope in the ruins of Pompeii — a city destroyed in AD 79 by the eruption of Mount Vesuvius, which is a so-called “strato-volcano” located in the Gulf of Naples in Italy.

However, the actual invention of the endoscope is attributed by most medical historians to a man named Philip Bozzini in 1805. Bozzini, who 3______ (be) German, used a special tube that he 4_______(create) to examine the urinary tract. The name “endoscope” was coined by Antoine Jean Desormeaux — a French surgeon who regularly made use of Bozzini’s invention.

According to reputable medical sources, a man named Adolph Kussmaul 5_______ (use) an endoscope to examine the inside of a stomach of a living person. This 6 __________ (take) place in 1868. A decade later, a pair of doctors — Max Nitze and Josef Leiter — 7 __________ (invent) a type of endoscope that was specifically used to inspect the urinary tract and bladder.

In 1881, a noted Polish-Austrian surgeon named Johann von Mikulicz 8 _______ (create) the first-ever gastroscope which was used for the small intestine, stomach and esophagus. Rudolph Schindler — a German gastroenterologist — 9 _______(improve) on Johann von Mikulicz’s invention by creating a flexible gastroscope in 1932. In the 1950’s a team of doctors and optical engineers created a tiny camera version of the gastroscope that they referred to as the “gastro-camera.” Amazing, isn’t it?

In the same decade the gastro-camera was invented, Harold Hopkins (a renowned British physicist) 10 _______ (play) a central role in the creation of a device called a “fibroscope.” It 11 ______ (consist) of a bundle of flexible glass fibers. The fibroscope 12 _____ (give) better image quality than its predecessors due to a more honed light focus on the inspected areas.

Unit 2 X-Ray & Computed Tomography Machines 
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	Questions for discussion:
1 What is radiology and what is an X-ray machine?   
2 What does radiography in medicine involve?



READING  
Exercise 1 Read the text bellow and check your answers.
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An X-ray machine is any machine that involves X-rays. It may consist of an X-ray generator and an X-ray detector. Their examples include:

•Machines for medical projectional radiography,
•Machines for computed tomography,
•Backscatter X-ray machines, used as "body scanners" in airport security 

•Detectors in X-ray astronomy
Radiography in medicine involves exposing a part of the body to a small dose of radiation to produce an image of the internal organs. Organs with high density such as the ribs and spine are radiopaque, meaning they do not absorb radiation, and appear white or light grey on the image. Lung tissue is radiolucent – absorb radiation – and appears dark on the image. Before some types of X-rays, patients are given a liquid called a contrast medium, such as barium or iodine, which is radiopaque and allows the organ or tissue it fills to be examined. The contrast medium may be swallowed, introduced as an enema, or given as an injection. 

Radiology is the use of radiation in the diagnosis and treatment of diseases such as cancer.

Exercise 2 Read about X-ray examination. Check the meanings of the highlighted words in the dictionary.

The chest X-ray is the commonest diagnostic X-ray examination. Normally a frontal view is obtained. The patient stands facing the photographic plate with the chest pressed to the plate, with hands on hips and elbows pushed out in front. The radiographer, the technician who takes the X-ray, asks the patient not to move, then to breathe in deeply and not to breathe out. This makes a blurred, unclear X-ray image less likely and improves the quality of the image, as it is easier to see abnormalities in air-filled (inflated) lungs than in deflated lungs. 
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For a side, or lateral view, the patient is asked to stand sideways to the photographic plate with arms raised. A chest X-ray may be repeated at intervals to track for any changes. These repeated examinations are called serial chest X-rays.

Exercise 3 Read an extract from a hospital’s press release. Check the meanings of the highlighted words in the dictionary. Which words do you know?

[image: image3.emf]
VOCABULARY
Exercise 4 Choose the correct word or phrase to complete each sentence.

1 In radiography, barium is used as a contrast ____________ (image / medium).

2 Tissue which absorbs radiation and appears dark on an X-ray is ___________ (radiolucent/radiopaque).

3 X-rays used to measure the progress of a disease are called __________ (repeated / serial) X-rays.

4 If a patient moves during an X-ray, the image may be __________ (blurred / abnormal).

5 It’s easier to see abnormalities when the lungs are _______ (inflated / deflated).

Exercise 5 Complete the words. Each begins with radio. Look at exercises 1 and 2 to help you.

1 Using radiation to diagnose and treat disease is radio… .

2 Using radiation to mark images is radio… .

3 Using radiation to provide treatment is radio… .

4 If something is not penetrable by radiation, it is radio… .

5 If something is penetrable by radiation, it is radio… .

6 A technician who administers X-rays is a radio… .

Exercise 6 Complete the radiographer’s instructions. Look at exercises 2 to help you.

Please stand (1)________ this board.

Put your hands on the back of your hips and your elbows forward. (2) _________your elbows (3) ________ .

Keep (4) ___________ .

In a moment I’ll ask you to (5) _________ a deep breath in and hold it/

Breathe in, (6) _________ it.

That’s it. Fine. You can breathe out now.

Now I’m going to take a side view.

Can you stand (7) ___________ with your right side close to the machine raise your hands?

Exercise 7 Complete the table with words from the previous exercises.

	Verb
	Noun
	Adjective

	
	
	abnormal

	breathe
	
	

	drain
	
	

	intervene
	intervention
	

	
	
	therapetic


LANGUAGE FOCUS
Exercise 8 Read the text. Put verbs in the Past Simple form.

Inventor of the first portable X-ray machine

Mónico Sánchez Moreno ….(be) a Spanish electrical engineer, inventor and industrialist, an early developer of high frequency electrical conduction equipment, mobile telephony, radiology, electrotherapy and the first portable x-ray machine in 1909.

Sánchez's family ….(own) a small tile and brick plant, and his mother … (take) in laundry, which she … (wash) in an area of the river known as the Tabla de la Yedra. He ….(be) the youngest of four children and … (help) his mother with the washing. At that time Piedrabuena … (have) a population of 3,810, 75% of whom …. (be) illiterate, and … (have)  a poor rural economy based on unirrigated cereal crops and animal farming.

The teacher at the local school …. (encourage) Mónico to continue his studies and, without finishing the lower level of High School, he … (leave) for Madrid with the intention of studying electrical engineering. Madrid in 1901 ….(be) in the process of introducing both electric street-lighting and electrified trams, replacing those pulled by animals.

However, the Electrical Engineering school ….(be) closed by student strikes, and Sánchez … (enroll) in a correspondence course in the subject offered by Joseph Wetzle from London. Despite knowing no English at that time, he … (follow) the course diligently for three years. When he … (finish) Joseph Wetzle … (contact) him and personally … (recommend) him for a position at a company in New York.

In 1904 Mónico Sánchez, at the age of 23, … (sail) from Cádiz to New York. He … (work) as assistant to a draughtsman, but then … (begin) studies at the Institute of Electrical Engineers. Later he … (take) a course at the University of Columbia.

He first … (work) as an engineer at van Houten and ten Broek, a company which introduced electricity to hospitals. It …. (be)  there that he … (invent) a portable x-ray machine. It … (weigh) scarcely 10 kg, as opposed to the 400 kg of the normal devices. France …(purchase) 60 units for its field ambulances.

The Collins Wireless Telephone Company … (hire) Sánchez as chief engineer, in order to sell his portable x-ray machine, under the name The Collins Sánchez Portable Device. He was offered $500,000 for his invention.

Unit 3 MRI and ultrasound machines
Questions for discussion:

1. What do you know about MRI and ultrasound machines?
2. Why is MRI safer than X-rays?
READING  
Exercise 1 Read the text and check the meanings of the highlighted words in the dictionary.

MRI machines

 

Magnetic resonance imaging (MRI) is based on the magnetic resonance phenomenon, and is used for medical diagnostic imaging since 1977.

The first developed MRI devices were constructed as long narrow tunnels. In the meantime the magnets became shorter and wider. In addition to this short bore magnet design, open MRI machines were created. MRI machines with open design have commonly either horizontal or vertical opposite installed magnets and obtain more space and air around the patient during the MRI test.

The basic hardware components of all MRI systems are the magnet, producing a stable and very intense magnetic field, the gradient coils, creating a variable field and radio frequency (RF) coils which are used to transmit energy and to encode spatial positioning. A computer controls the MRI scanning operation and processes the information. 

The range of used field strengths for medical imaging is from 0.15 to 3 T. The open MRI magnets have usually field strength in the range 0.2 Tesla to 0.35 Tesla. The higher field MRI devices are commonly solenoid with short bore superconducting magnets, which provide homogeneous fields of high stability.

MRI is safer than X-rays because it does not use radiation. It provides more information than Computed Tomography about some head, neck and disorders because the images are more detailed and have more contrast, meaning the differences between dark and light areas are stronger. Unlike CT, the images can be taken on any plane – any surface of the body seen from an angle. It is now used for imaging – taking images of – the brain and heart, and oncology.

Contraindications, cases in which it should not be used, include patients with metallic foreign bodies in the orbit, and patients with pacemakers – electronic devices surgically implanted to regulate heartbeat. MRI is also not approved during the first trimester of pregnancy.

Ultrasound machines

Ultrasound examination uses high-frequency sound waves to view organs and structures inside the body. The waves are generated and received by a hand held device called a transducer. The reflected waves are processed by a computer which produces detailed images for display on a monitor. Ultrasound is safe as it does not employ ionizing radiation like X-rays. It is a cheap, quick and non-invasive investigation – with no surgical procedures – for a wide range of referrals, although results can be unsatisfactory in obese (overweight) patients.

Exercise 2 Do you know how to prepare for MRI scan and ultrasound? Check out the procedure of MRI and ultrasound scanning. Check the meanings of the highlighted words in the dictionary.

	Preparing for an MRI scan
	Preparing for an ultrasound

	You will need to have completed a safety questionnaire and have it with you1. It is important that there is no metal on your clothing or person2. Prior to the scan you can et and drink normally3. Your details and safety questionnaire will be checked with you by radiographer, who will explain the procedure and answer any questions you may have4. You will be asked to remove any metallic objects, as well as credit cards5.
You will be asked to lie on the MRI scanner table and make yourself comfortable6. The radiographer will position the part to be scanned carefully in the scanner7. During the MRI scan you will not feel anything but you will be required to stay still to achieve the best possible images8. The whole examination process takes approximately 45 minutes9. You will not require any injections10. 
	You will be asked to lie on the examination table11. A special gel is applied to your skin12. This ensures there are no air pockets between the transducer and your body13. The transducer is moved over the area to be examined14. You may feel some pressure and experience some discomfort, especially if the test requires you to have a full bladder15. You may be asked to change your position for clearer pictures16. When the radiologist is satisfied with the picture quality, the test is done and the gel is wiped off17. A typical test may take between 20 minutes and one hour18.





VOCABULARY
Exercise 3 Match the two parts of the sentences. 
	1.MRI provides more detailed information than CT because
	a. there is no radiation.

	2.MRI is not approved for use in
	b. unlike CT.

	3.MRI is safer than X-rays because
	c. of high contrast sensitivity. 

	4.MRI allows imaging on many planes
	d. the first three months of pregnancy.


Exercise 4 Match what the radiographer says during MRI scan with a numbered point in exercise 2.
a. You don’t need any injections.
b. I want you to lie down and just relax.

c. It’s important that you try not to move.

d. I’m going to go through your questionnaire with you.

c. It will be over in three quarters of an hour.

d. It’s very important that you put any metal objects into this tray.

Exercise 5 Match what the radiographer says during an ultrasound with a numbered point in Exercise 2.

a. I’m going to put some gel on your abdomen. You might find it a bit cold.

b. That’s it. All done. I’ll just clean you up.

c. I’d like you to lie flat on your back on the table.
d. The gel is to make sure there’s good contrast with your skin.

e. I’ll move this back and forwards to cover the whole area.

Exercise 6 Make the combinations using a word from each box. Then use some of them to complete the sentences.

	breathe

excise

experience

foreign

hold

informed

introduce

local

recovery

	anaesthetic
your breath

area

diseased tissue

discomfort

in

bodies

consent

the endoscope


1. I’m going to give you a …………………. so that you won’t feel any pain.

2. With an MRI, it’s important there are no metallic …………….in the eyes.

3. After an operation, patients are moved to a …………… to recuperate.

4. Endoscopes can be used to ………………………… .

5. Before an endoscopy, the patient’s ………………….. must be obtained.

LANGUAGE FOCUS
Exercise 7 Read the text. Make five questions to the text in the Past Simple form.
Events Leading to the Invention of Ultrasound

In 1794, Lazzaro Spallanzani, a physiologist, became the first person to study anything related to ultrasound. He was studying echolocation among bats. While this isn’t ultrasound as we know it today, it was based on a type of ultrasound physics.

It wasn’t until 1877 that we see anything else come about having to do with ultrasound. Jacques and Pierre Currie were the first to discover piezoelectricity. This discovery was very important to ultrasound since the ultrasound transducers or probes receive and emit sound waves by using the piezoelectric effect.

Another discovery helping to shape ultrasound as we know it today came in 1915. This discovery was made by Paul Langevin, a physicist, after the Titanic sank. Langevin was commissioned to create a device that would detect objects found on the bottom of the ocean. He ended up inventing a hydrophone, which was referred to as the “first transducer” by the World Congress on Ultrasound in Medical Education.

The 1920s, 1930s and 1940s all helped to shape the field of ultrasound, as well. During these three decades European soccer teams used a type of physical therapy for arthritic pain and eczema, which was related to ultrasound. In fact, Joan Baker holds many ARMDS ultrasound certifications due to this type of physical therapy.

Karl Dussik was the first to use sonogram for medical diagnosis in 1942. This was done by transmitting an ultrasound beam through the skull of a human in order to detect brain tumors. Another discovery came in 1948 from George D. Ludwig, M.D. when he was an interest at the Naval Medical Research Institute. He developed A-mode ultrasound equipment, which was used to help detect gallstones, at the time.

From 1949 to 1951, Joseph Holmes and Douglas Howry pioneered the invention of B-mode ultrasound equipment. This included the 2D B-mode linear compound scanner. In addition, John Wild and John Reid created a handheld B-mode device during this time, which was used to help detect breast tumors.

In 1953, Inge Elder, a physician and C. Hellmuth Hertz, an engineer, became the first to perform an echocardiogram using an echo test control device.

All of these discoveries helped to shape the way ultrasound is used today. However, none were considered the invention of ultrasound. Most credit Dr. Ian Donald with the invention of ultrasound. Dr. Donald was the first to incorporate ultrasound into the field of medicine in 1958.

Unit 4 An electrocardiograph (ECG) 
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	Questions for discussion:

1 Do you know what an electrocardiogram is?
2 Have you ever had an ECG done?



READING  
Exercise 1 Read the text and check the meanings of the highlighted words in the dictionary.

An electrocardiogram (ECG) is a tracing, or drawing, produced by an electrocardiograph – a device which records electrical activity in the heart. They consist of a set of electrodes connected to a central unit. Early ECG machines were constructed with analog electronics where the signal drove a motor to print out the signal onto paper. Today, electrocardiographs use analog-to-digital converters to convert the electrical activity of the heart to a digital signal. Many ECG machines are now portable and commonly include a screen, keyboard, and printer on a small wheeled cart. Recent advancements in electrocardiography include developing even smaller devices for inclusion in fitness trackers and smart watches. These smaller devices often rely on only two electrodes to deliver a single lead. Portable six-lead devices are also available.
An ECG can be used for: 
• deciding if the heart is performing normally or suffering from abnormalities, for example cardiac arrhythmia – extra or skipped heartbeats
• indicating damage to heart muscle, such as heart attacks or ischemia of heart muscle (angina)

• detecting conduction abnormalities: heart blocks and bundle branch blocks (BBB) 

• screening for ischemic heart disease during an exercise tolerance test, often carried out on an exercise bike or treadmill

• providing information on the physical condition of the heart, for example in patients with left ventricular hypertrophy (LVH)

• detecting electrolyte disturbances, for example low plasma potassium levels.

During the ECG procedure, the healthcare professional should follow these instructions:
1. The patient should lie down and relax.

2. Calibrate the ECG machine – a standard signal of 1mV should move the stylus two large squares (1cm) vertically.
3. Attach the limb leads: left arm (LA), right arm (RA), left leg (LL) and right leg (RL).

4. Record the six standard leads: I, II,III, augmented voltage right arm (AVR), augmented voltage left arm (AVL), augmented voltage foot (AVF) – three or four complexes for each.

5. Apply the electrode to the six chest positions in turn, recording three to four complexes of each. If the rhythm does not appear to be sinus (normal rhythm), a rhythm strip of 6-10 complexes in a single lead should be recorded.
Exercise 2 Read the description and look at the picture of a normal ECG. Check the meanings of the highlighted words in the dictionary.

The picture shows an ECG tracing of a normal heartbeat showing a P wave, a QRS complex and a T wave. Each large square is equivalent to 0.2 seconds. The R-R interval gives the heart rate, in this case 75/min. In the case of abnormalities, the QRS complex can be widened or too tall. The ST segment can be elevated or depressed. The T wave can be right way up, or inverted – the wrong way up.
VOCABULARY
Exercise 3 Find words and phrases in exercise 1 with the following meanings.
1. the marks produced by an ECG stylus

2. a test which determines how well a patient copes with physical exercise
3. a missed heart beat
4. a change in the chemical composition of body fluids

5. the flow of electric current in the heart

6. testing for desease

7. check or adjust an instrument before use

8. the pen which produces the drawing

Exercise 4 Label the limbs (a-d) on the first diagram, and write a title (e) for the second diagram. Look at exercise 1 to help you. 
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Diagram 1
	Diagram 2


Exercise 5 Complete the text using words from the box. 
	complexes              leads                 wave                interval                rate
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This very abnormal ECG shows a (1)_____________ of approximately 33/min; a single long pause of approximately 4 seconds between ventricular complexes with atrial activity; widened QRS (2)_____________ in keeping with (R) BBB. Deep T (3)______________ inversion in II, III, AVF and some chest (4)______________ (V4-V5). Deep QRS complexes in V2 and V5 in keeping with LVH. One atrial ectopic. QT (5) ______________ is normal.
LANGUAGE FOCUS
Exercise 6 Read the text. Read the text. Put verbs in the Past Simple form.

Willem Einthoven – the inventor of electrocardiography

Willem Einthoven, the inventor of the string galvanometer electrocardiograph, was born in the Dutch East Indies, 1 ______(study) medicine in Utrecht Holland, and 2_____ (become) chairman of the Department of Physiology at the University of Leiden. In 1924 he was awarded the Nobel Price for physiology and medicine. Einthoven 3_____ (become) interested in electrophysiology after Waller's demonstration of the human electrogram using Lippmann's capillary electrometer. Because of important limitations of this device, Einthoven 4______ (decide) to construct the string galvanometer to be used for physiological research and in clinical medicine. Einthoven's main achievements in electrophysiology 5______ (be) the description of the normal ECG, some physiological effects on the ECG, the three ECG leads and the triangle rule. In 1906 in cooperation with the university hospital, Einthoven 6________(demonstrate) the clinical usefulness of the electrocardiograph.

VOCABULARY LIST
MODULE 2
	UNIT 1
	UNIT 2
	UNIT 3
	UNIT 4

	● tube
● insert through
● rigid endoscopes
● orifices
● incisions
● shaft
● channels
● excise
● growths
● polyps
● take a biopsy
● cauterize
● lubricating
● jelly
● local anaesthetic
● passes down
● feed
● through
● get used
● obtained

●  risks and benefits

●pulse oximeter

● introduce into

● transferred to

● recovery area
	● X-ray machine
● radiography
● radiation

● radiopaque

● radiolucent

● X-rays

● a contrast medium

● enema

● radiology


● facing
● pushed out
● radiographer
● blurred

● abnormalities
● inflated 

● deflated
● take a deep breath

● hold your breath

● stand sideways
● arms raised
● serial
● scanner

● response to therapy
● interventional procedures
● drainage
	● horizontal or vertical
● opposite installed
● magnets
● hardware components
● scanning operation
● plane
● imaging
● contraindications
● foreign bodies
● pacemakers
● high-frequency sound waves
● safety questionnaire
● metallic objects
● scanner table ● 

● examination process
● experience some discomfort
● wiped off
● revealed

● demonstrated

● showed
	● electrocardiogram (ECG)
● tracing
● electrocardiograph
● skipped heartbeats
● conduction abnormalities
● screening for
● an exercise tolerance test
● electrolyte disturbances
● calibrate
● stylus
● limb leads
● record
● complexes
● chest positions
● sinus
● heart rate
● widened 

● depressed
● inverted
 


MODULE 3 TELEMEDICINE & BIOIMAGING
UNIT 1 The Term “Telemedicine”
UNIT 2 Telemedicine: Pros and Cons
UNIT 3 Telemedicine Specialties
UNIT 4 Bioimaging
MODULE 3
TELEMEDICINE & BIOIMAGING
Unit 1 The Term “Telemedicine”
Questions for discussion:
1. Do you now the terms “telemedicine” and “telehealth”? What do they refer to?
2. How does telemedicine technology work and what are its benefits?
3. How important is this technology in our lives?
READING  
Exercise 1 Read the text and check your answers. Then find the best answer to the questions below.
1. How is telemedicine set up?
2. What are the main ways of providing telemedicine healthcare?
3. How is the telemedicine technology conducted?
4. What technical support is used to deliver telehealth care?
5. Why is the popularity of telemedicine growing?
6. What does the term “telemedicine” mean?
Telemedicine Definition
(A) _________________________
A tool that makes healthcare more accessible, cost-effective, and that increases patient engagement – is telemedicine. Telemedicine is simply defined as, “the remote delivery of healthcare services“. Since making its debut in the late 1950’s, advances in telemedicine have contributed to seniors having the choice to age in place. In addition, the patients that reside in rural areas that previously had difficulties accessing a physician, can now reach them virtually.
Physicians and patients can share information in real time from one computer screen to another. And they can even see and capture readings from medical devices at a faraway location. Using telemedicine software, patients can see a doctor for diagnosis and treatment without having to wait for an appointment. Patients can consult a physician at the comfort of their home.
(B)_________________________
The concept of telemedicine and telehealth could be still new to providers and physicians given the especially slow adoption of technology in healthcare. However, the continue advances in technology and healthcare innovation has greatly expands its usability. Moreover, the demand from new generation of tech savvy population has pushed for its rapid adoption due to convenience, cost saving and intelligent features it brings.
It’s now a matter of time for healthcare system, medical group; providers and even solo practitioner integrate telemedicine as part of their medical services offering.
(C)_________________________
There are 3 common types of telemedicine, which include but not limited to:
Interactive Medicine – this allows patients and physicians to communicate in real-time while maintaining HIPAA compliance.
Store and Forward – this permits providers to share patient information with a practitioner in another location.
Remote Patient Monitoring – this allows remote caregivers to monitor patients that reside at home by using mobile medical devices to collect data (e.g. blood sugar or blood pressure).
(D)_________________________
It can be simple or complex for a provider to implement telemedicine into their practice. For solo practitioner and clinic, most just require basic video conference software to start delivering telemedicine consultation.
For large medical group or hospitals, they usually require custom telehealth solution to fit into their existing workflow to lessen the disruption of adopting telemedicine as it’s harder to train large number of physicians to change their behaviour.
(E)_________________________
Telemedicine is conducted in a number of ways. The most basic is just a simple video call (like you normally do with family and friends), however most countries required secured video conference tool, so telemedicine company also provides this kind of secure and simple to use solution for providers.
(F)_________________________
There are also some telemedicine is conducted with portable telemedicine kits that include a computer and mobile medical devices, such as ECGs or vital signs monitors. High resolution digital cameras are also available for physicians to send detailed medical images to specialists.
Lastly, there is robust telemedicine software that allows everything from data storage to live video conferencing. Overall, there is innovative telemedicine equipment to meet the various needs of patients today.
Exercise 2 Answer the questions based on the text.
1 What is telemedicine?
2 When was the telemedicine technology born?
3 What are the main types of the telemedicine technology? Describe them.
4 How is telemedicine set up?
5 How is this technology conducted?
6 What are the benefits of this technology in relation to people and medical organizations?
7 What is your personal opinion about the use of telemedicine? Should we use this technology in all medical procedures?
8 Do you agree that telemedicine is the future of healthcare?
Exercise 3 Say if the following statements are true (T) or false (F).
1. Telemedicine is not a recent technique.
2. Doctors and their patients cannot communicate and share information effectively using telemedicine technology.
3. The popularity of the telemedicine technology is increasing both among private practise and large medical organizations throughout the world.
4. Solo practitioners should have complex devices and equipment to deliver telemedicine consultations.
5. Telemedicine can be conducted only in one way.
6. Innovative telemedicine equipment can meet all the requirement and needs of patients.
VOCABULARY
Exercise 4 Match words and phrases with their definitions.
	1. healthcare 
	A a medical doctor who is a general practitioner

	2. contribute
	B the act of obeying an order, rule, or request

	3. cost-effective

	C a measure of the pressure at which the blood flows through the body 

	4. compliance

	D the set of services provided by a country or an organization for the treatment of sick people

	5. secure 

	E delivery of medical care to cure a person of an illness or injury

	6. diagnosis 

	F able to avoid being harmed by any risk, danger, or threat

	7. conduct

	G to give something, especially money, in order to provide or achieve something together with other people

	8. treatment 
	H using new methods or ideas

	9. physician
	I to organize and perform an activity

	10. blood pressure

	G a judgment about what a particular illness or problem is, made after examining it

	11. innovative
	K a good value for the amount of money paid


Exercise 5 Fill in the gaps with the words and phrases from Exercise 4 in the correct form.
1. Manufacturers of medical equipment ought to produce medical devices that are more ____________ for people’s health.
2. The first aid always includes taking the patient’s ____________.
3. We ____a survey to find out what our customers think of telemedicine.
4. ____________ workers are some of the lowest paid people in our country.
5. It would be ____________ to buy an expensive new X-ray equipment to get more precise results.
6. It is an ____________  technology in biomedicine.
7. The company ____________ $20,000 to the fund.
8. The doctor has made an initial ____________.
9. Telemedicine ____________ is an effective way to providing convenient care to people regardless of location, or schedule. 
10. It is the job of the healthcare executives to enforce ____________ with all the regulations.
Unit 2 Telemedicine: Pros and Cons
Questions for discussion:
1. Can you list any advantages of implementing telemedicine technologies into the medical practice?
2. Are there any disadvantages of using telemedicine in medical organizations?
READING
Exercise 1 Read the text and put the sentence parts into the correct place.
1. Now that you know some disadvantages and benefits of telemedicine
2. While the telemedicine industry is growing with the number of benefits it offers
3. it still poses some technical and practical problems for healthcare providers
4. Adding virtual care to your practice offers patients simple, on-demand care
5. Service provider shuffling increases the risk
6. there are only 43 specialists available
7. Telemedicine also reduces unnecessary non-urgent ER visits
Telemedicine Benefits and Disadvantages

A lot of medical organizations upgrade themselves incorporating telemedicine technologies. Over half of all U.S. hospitals use telemedicine, and this trend is rising. 
Why is telemedicine important? Recent surveys of healthcare executives show that 90% had already begun implementing telemedicine technologies into their practice to make medical treatment more comfortable, accessible and  competitive. __________________________ (A), there are still a few challenges to consider. 
Pros of Telemedicine
Adopting the latest telemedicine initiatives can help your practice achieve numerous benefits. Telemedicine can lower healthcare costs, drive up efficiency and revenue, provide your patients better access to healthcare services, and ultimately get happier, healthier patients who stay in your organization.
More Convenient and Accessible Patient Care
In today’s healthcare world, convenience is the key factor and this is one of the advantages of telemedicine. __________________________ (B) – without the usual wasted time and cost of most in-person visits.  Patients who live in remote locations, or who are homebound or just can’t take off time from work, can access care virtually. Video conferencing, smartphone apps, and online management systems connect more patients with providers than ever before.
Telemedicine Cost Effectiveness & Healthcare Savings
Remote analysis and monitoring services and electronic data storage significantly reduce healthcare service costs, saving money for you, your patients, and insurance companies. __________________________ (C) and eliminates transportation expenses for regular checkups.
Beyond these general cost-savings, telehealth can help boost revenue by turning on-call hours into billable time, attracting new patients, reducing no-shows, and even reducing overhead for physicians who decide to switch to a flexible work-from-home model for part of the week.
Extended Specialist and Referring Physician Access
With telehealth, patients in rural or remote areas benefit from quicker and more convenient specialist access. In the U.S., for every 100,000 rural patients, __________________________ (D). These patients endure longer appointment commutes and have trouble accessing lifesaving consultations for specific diseases or chronic care plans.
Increased Patient Engagement
Engaging your patients through telemedicine can help them maintain appointments and care schedules. Increased engagement initiatives can also curb obesity rates and tobacco use by helping you to encourage your patients’ healthy lifestyle choices.
Better Patient Care Quality
Telemedicine offers patient-centered approaches, such as improved timeliness of care. This is critical to quality patient care. Patients can address healthcare issues quickly with real-time urgent care consultations and learn about treatment options within minutes.
Cons of Telemedicine
While telemedicine promises to grow rapidly over the next decade and has clear benefits, __________________________ (E).
Technical Training and Equipment
Restructuring IT staff responsibilities and purchasing equipment takes time and costs money. Training is crucial to building an effective telemedicine program. Physicians, practice managers, and other medical staff need to be trained on the new systems. 
Reduced Care Continuity
In cases where patients are using on-demand telemedicine services that connect them with a random healthcare provider, care continuity suffers. A patient’s primary care provider may not have access to records from those other visits and end up with an incomplete history for the patient. __________________________ (F) that a doctor won’t know a patient’s history or have notes about care routines.
Fewer In-Person Consultations
Many providers worry about technical problems associated with telemedicine. Poor broadband connections could lead to “possible patient mismanagement.” Many patients alike still like a “personal touch,” and not all procedures – even simple checkups – can be performed digitally. 
What’s Next?
Telemedicine is a $17.8 billion industry, and it’s expected to grow 18.4% annually from 2015–2020. While there are still some limitations on telemedicine, many healthcare providers are innovating to solve these issues and improve their patients’ access to quality care. __________________________ (G), you’re ready to start thinking about how your practice will approach this booming healthcare trend.
Exercise 2 Answer the questions based on the text. 
1. What are the main benefits of using telemedicine technology?
2. How can a person get medical treatment using telemedicine technology?
3. Can a virtual consultation replace a face-to-face appointment with a doctor?
4. What drawbacks does telemedicine have?
5. What is the future of telemedicine technology?
Exercise 3 Complete the sentences with a suitable word.
1. Telemedicine __________ people to save their time and money.
a. provides

b. allows
c. makes

d. gives

2. Old and disabled people only __________ from the new technology.

a. get

b. use

c. benefit
d. take

3. Nowadays we can hardly __________ without technologies.

a. go on

b. get by

c. cope with
d. make up

4. Technologies are constantly __________.
a. getting

b. increasing
c. going

d. changing

5. Using telemedicine technologies we won’t __________ our time and money.

a. waste

b. spend

c. let

d. give

6. Some people have difficulty with __________ to new technology.

a. adopting
b. taking

c. adapting
d. using

7. Many people become dependent __________ computer and the Internet.

a. at

b. on

c. in

d. with
Unit 3 Telemedicine Specialties 
 Questions for discussion:
1 What areas of medicine are covered by telemedicine?
2 What services can be provided by telemedicine?
READING
Read the text bellow and check your answers.
Top Telemedicine Medical Specialties
Telemedicine is used in many different medical fields, throughout ambulatory and hospital settings. Almost every medical field has some use for consulting a patient or another provider (usually a specialist) remotely. Because of shortages of care, limited access to specialists in some areas, and remote locations of patients (especially in rural or sparsely populated areas), telemedicine is incredibly useful to any healthcare provider trying to expand access to quality patient care.
Some medical specialties were early adopters of telemedicine and have pushed development of solutions specifically for their specialty. As a result, there are several key niche telemedicine specialties. Here are some of the most popular telemedicine solutions specialties:
Teleradiology is one of the earliest fields of telemedicine, beginning in the 1960s. Teleradiology solutions were developed to expand access to diagnosticians of x-rays. Smaller hospitals around the U.S. may not always have a radiologist on staff, or may not have access to one around the clock. That means patients coming into the ER, especially during off-hours, will have to wait for diagnosis. Teleradiology solutions now offer providers at one location to send a patient’s x-rays and records securely to a qualified radiologist at another location, and get a quick consult on the patient’s condition.
Telepsychiatry allows qualified psychiatrists to provide treatment to patients remotely, expanding access to behavioral health services. Telepsychiatry is incredibly popular, in part because of the nation-wide shortage of available psychiatrists. It is not required to obtain the same physical exams of the medical field.
Teledermatology allows a general healthcare provider to send a patient photo of a rash, a mole, or another skin anomaly, for remote diagnosis. As frontline providers of care, primary care practitioners are often the first medical professionals to spot a potential problem. Teledermatology solutions lets PCPs continue to coordinate a patient’s care, and offer a quick answer on whether further examination is needed from a dermatologist.
Teleophthalmology allows opthamologists to examine patients’ eyes, or check-in about treatments from a distance. A common example is an opthamologist diagnosing and treating an eye infection. 
Telenephrology is practiced at a distance. Telenephrology solutions are most commonly used interprofessionally, when a family physician needs to consult a nephrologist about a patient with kidney disease.
Teleobstetrics  allows obstetricians to provide prenatal care from afar. This could mean, for example, recording a baby’s heart at one location and forwarding it to an obstetrician for diagnosis at another facility.
Teleoncology has quickly expanded in the last few years, to provide more accessible and convenient care to patients with cancer. While some teleoncology solutions offer store-and-forward tools to forward images for diagnosis, others are live video platforms to allow patient consults with the oncologist.
Telerehabilitation allows medical professionals to deliver rehab services (such as physical therapy) remotely.
Telemedicine services can range widely by specialty. A surgeon might use telemedicine to do post-operation check-ins with patients, to make sure their wound is not infected. A gynecologist might use a live telemedicine solution to provide birth control counseling. An endocrinologist may do live video chats with patients to discuss recent lab results and answer questions.
VOCABULARY
Exercise 1 Match the area of medicine with its definition.
	1. Teleradiology 

	1. Providing remote treatment to patients with skin problems

	2. Telepsychiatry 

	2. Distant treatment of kidney diseases

	3. Teledermatology

	3. Providing care to patients with cancer

	4. Teleophthalmology

	4. Providing remote treatment to patients by psychiatrists 

	5. Telenephrology 

	5. Examining and treatment of patients’ eyes

	6. Teleobstetrics

	6. Using radiological patient images, such as x-rays, or MRIs, for diagnosing

	7. Teleoncology

	7. Deliver rehab services remotely

	8. Telerehabilitation

	8. Providing prenatal care from afar


Exercise 2 Fill in the gaps in the sentences with the words from the list.
	ambulatory 
	adopter
	behavior
	disease

	remotely
	develop
	shortage
	examine

	expand 
	access 
	infection
	provide


1. Telemedicine means delivering medical consultations ____________.
2. A practitioner ____________ his physical state.
3. While large medical organizations may be the most visible ____________ of telemedicine, solo practitioners also try to use this technology.
4. We are going to open a new modern ____________ care facilities for private patients  next year.
5. It’s fascinating to watch how medicine changes and ____________ over time .
6. The doctor tested her blood for signs of the ____________.
7. Telepsychiatry allows qualified psychiatrists to provide treatment to patients having health problems with their psyche or ____________.
8. Telemedicine allows to ____________ remote treatment to patients with different health problems.
9. To use telemedicine technologies one should have the broadband ____________ to the Internet.
10. The areas of medicine using telemedicine technologies throughout the world ____________ every year.
11. If there is a ____________of time, you can turn to telemedicine providers.
12. The first symptom of the ____________is a very high temperature and cough.
LANGUAGE FOCUS
PASSIVE VOICE
Active form:

Doctors often use telemedicine technologies nowadays.  
	Subject
	Verb
	Object

	Doctors
	use
	telemedicine technologies


     The focus is on the subject (the doer) who performs the action expressed in the verb.
Passive form:
Telemedicine technologies are often used by doctors. 
      The focus is not on the subject, but on the action or the object which was acted upon.
Passive Voice form:
Subject + to be in the tense of the active verb + Past Participle
When using active sentences in Passive voice, note the following:
· The object of the active sentence becomes the subject of the passive sentence.
· The form of the verb is the appropriate form of to be (the tense of the active voice main verb) + the Past Participle. 
· The subject of the active sentence becomes the object of the passive sentence (or is dropped.) 
Passive voice questions
To form a question, the first auxiliary is placed before the subject. 
	Affirmative Statement

	Question

	Telenephrology is practiced 
at a distance
	Is telenephrology practiced 
at a distance?


Exercise 3 Put the verbs in brackets into passive voice in the correct form.
1. Telemedicine ____________ to describe remote clinical services, such as diagnosis and monitoring (USE).
2. Telehealth _____  sometimes _______ interchangeably with telemedicine (DISCUSS).
3. Measurements ____________ to avoid disastrous consequences of the accident happened two days ago (TAKE). 
4. The emergency room ____________ by doctors who tried to save her (GIVE).
5. The samples ____________ at room temperature for 24 hours (STORE).
6. Recently the data ____________ from 5000 patients and ____________ in his publication (COLLECT, DESCRIBE).
7. The patient ____________ using a number of telemedicine consultations (TREAT).
8. The lungs ____________ by X-rays tomorrow (EXAMINE).
Exercise 4 Change the active into passive.
1. I haven’t tried telemedicine yet.
2. The child broke the leg last month.
3. The doctor will prescribe the treatment.
4. Our students carried out a lot of experiments.
5. This clinic provides a good treatment to all patients.
6. The doctor is examining my brother right now.
7. In 1922 Sir Frederick Banting found insulin which was very effective against diabetes.
8. By the end of the week we had collected the tests.
Exercise 5 Using the passive, ask questions to which the bold type words are answers.
1. Eithoven has published the first article on tele-ECG. 
– Who was the first article on tele-ECG published by?
2. He called the invented system telecardiogramme.  
3. He first used the Latin prefix tele- to denote remote medical care.
4. The doctor gave instructions on medications and even conducting surgery using telemedicine technologies.
5. Robert Huntington created the world's first medical radio consultation service for the merchant marine.
6. A few years later, almost all European countries supported this initiative.
7. The Lookout Journal regularly published notes with transcripts of medical radio consultations.
Unit 4 Bioimaging 
Questions for discussion:
1 Do you know what bioimaging is?
2 Where this technology can be used?
READING
Read the text below and check your answers.
What is Bioimaging?
Bioimaging relates to methods that non-invasively visualize biological processes in real time. Biomedical imaging is a powerful component of diagnostic medicine and an essential tool in the biological sciences. 
Bioimaging aims to interfere as little as possible with life processes. Moreover, it is often used to gain information on the 3-D structure of the observed specimen from the outside, i.e. without physical interference. In a broader sense, Bioimaging also includes methods visualizing biological material that has been fixed for observation. These advances are applied both in research laboratories to study and understand disease mechanisms, and in the clinic to diagnose diseases and improve human health. 
Bioimaging spans the observation of subcellular structures and entire cells over tissues up to entire multicellular organisms. Among others, it uses light, fluorescence, electrons, ultrasound, X-ray, magnetic resonance and positrons as sources for imaging.
In cell biology, bioimaging can be used to follow cellular processes, quantify ion or metabolite levels and measure interactions of molecules live where they happen. Appropriate tracers, e.g., specific fluorochromes, and advanced microscopic instruments as e.g. confocal laser scanning microscopes (CLSM) are a prerequisite for most applications.
Recent developments in bioimaging include super-resolution, two-photon fluorescence excitation microscopy, fluorescence recovery/redistribution after photobleaching (FRAP), and fluorescence resonance energy transfer (FRET).
Within the last few years a strong interaction between Molecular Biology and Bioimaging has led to the design of an increasing number of nanosensors for many ions and metabolites. When expressed or incorporated in cells, these cells become self-reporting for the metabolite in question.
Exercise 1 Answer the questions based on the text.
1. What does bioimaging relate to?
2. What is this technology used for?
3. How does it work?
VOCABULARY
Exercise 2 Match the words and phrases from the text with their meanings.
	1 Bioimaging
	a) Hindering, obstructing, or impeding

	2 Fluorescence
	b) Investigation employing a microscope

	3 Interference
	c) An optical instrument that uses a lens or a combination of lenses to produce magnified images of small objects

	4 Magnetic Resonance 
	d) Form a mental image of smth

	5 Microscope
	e) Find the dimensions, quantity, or capacity of

	6 Measure
	f) Not penetrating the body

	7 Non-invasively
	g) A photon of electromagnetic radiation used in radiography, radiology, radiotherapy, and scientific research

	8 Ultrasound
	h) Emission of radiation during exposure to light or X rays

	9 Visualize
	i) Using ultrasonic waves for diagnostic or therapeutic purposes

	10 X-Ray
	j) Response by atoms or molecules subjected to a magnetic field to radio waves or other forms of energy: used in medicine for scanning


Exercise 3 Fill in the gaps with the words and phrases from Exercise 2 in the correct form.
1. He broke his leg and needed to ____________ it.
2. The first time l looked in a ____________, I knew l wanted to be a doctor.
3. This invention is designed to ____________ on a real object results from 3D scanning.
4. In order to ____________ radial pulse, the heart rate must be counted for at least fifteen seconds.
5. The doctor is having trouble in finding a heartbeat using _________.
6. ____________ Imaging (MRI) is a non-invasive imaging technology that produces three dimensional detailed anatomical images.
VOCABULARY LIST
MODULE 3
	UNIT 1
	UNIT 2
	UNIT 3
	UNIT 4

	· Blood pressure
· Compliance
· Conduct
· Contribute
· Cost-effective
· Diagnosis
· Healthcare
· Innovative
· Physician
· Secure
· Telehealth
· Telemedicine
· Treatment

	· Adopt
· Appointment
· Benefit
· Checkup
· Competitive
· Convenience
· Efficiency
· Get by
· Implement
· Patient Engagement
· Reduce
· Remote
· Virtual
	· Access
· Adopter
· Ambulatory
· Behavior
· Develop
· Disease
· Encourage
· Examine
· Expand
· Infection
· Provide
· Purchase
· Shortage
· Specialty
	· Bioimaging
· Fluorescence
· Interference
· Magnetic Resonance 
· Measure
· Microscopy
· Multicellular
· Non-invasively
· Observation
· Positrons
· Ultrasound
· Visualize
· X-Ray


MODULE 4 BIOENGINEERING
Unit 1 Branches of Bioengineering
Unit 2 Biomaterials 
Unit 3 Wearable technology
Unit 4 Computer simulation for surgery 
Unit 1 Branches of Bioengineering
Questions for discussion:

1 What branches of bioengineering do you know? 2 How are they different?

3 In what areas of life is bioengineering used?

READING
Exercise 1 Read the text and match the headings to the paragraph:

	A Bionics 
	E Genetic engineering 

	B Human-factors engineering
	F Medical engineering

	C Agricultural engineering 
	G Biochemical engineering

	D Environmental health engineering
	


(1) _____________________ It  concerns the application of engineering principles to medical problems, including the replacement of damaged organs, instrumentation, and the systems of health care, including diagnostic applications of computers.

(2) __________________This includes the application of engineering principles to the problems of biological production and to the external operations and environment that influence this production.

(3) _________________ It is the study of living systems so that the knowledge gained can be applied to the design of physical systems.

(4) ________________ It includes fermentation engineering, application of engineering principles to microscopic biological systems that are used to create new products by synthesis, including the production of protein from suitable raw materials.

(5) _________________ This concerns the application of engineering, physiology, and psychology to the optimization of the human–machine relationship.

(6) _______________  Also called bioenvironmental engineering, this field concerns the application of engineering principles to the control of the environment for the health, comfort, and safety of human beings. It includes the field of life-support systems for the exploration of outer space and the ocean.

(7) _______________ It is concerned with the artificial manipulation, modification, and recombination of deoxyribonucleic acid (DNA) or other nucleic acid molecules in order to modify an organism. The techniques employed in this field have led to the production of medically important products, including human insulin, human growth hormone, and hepatitis B vaccine.

Source:  Encyclopaedia Britannica
Exercise 2 Read the text again and decide whether the statements are true (T) or false (F).

1 Genetic engineering involves design and application of systems for agriculture.
2 In agricultural engineering it is necessary to use raw materials and chemicals to make new products.
3 Human health and environment are studied in bioenvironmental engineering.
4 Biochemical engineering deals with life-support systems for the exploration of outer space and the ocean.
5 Creating new physical systems is a subject matter of bionics.

VOCABULARY
Exercise 3 Read the text and fill in the missing words: engineering principles, portable, fundamentals, specialize, careers.
What is Bioengineering?

Bioengineering is a discipline that applies 1______________of design and analysis to biological systems and biomedical technologies. Examples of bioengineering research include bacteria engineered to produce chemicals, new medical imaging technology, 2_____________ disease diagnostic devices, and tissue engineered organs.

Students in bioengineering are trained in 3 _____________of both biology and engineering, which may include elements of electrical and mechanical engineering, computer science, materials science, chemistry, and biology. This allows students and faculty to 4___________ in their areas of interest and collaborate widely with researchers in allied fields.

Graduates go on to successful 5_________in academia, medicine and a wide variety of industries.

Exercise 4 Match the sentence halves to make sentences about Bioengineering.

	1 Bioengineering is the relevance of engineering knowledge
	A any of an extensive range of areas.

	2 The bioengineer must be knowledgeable
	B the providing of non-natural means to assist flawed form roles

	3 The bioengineer might work in
	C engineering methods to accomplish biosynthesis of animal or plant crops

	4 One of these is


	D in biology

	5 In the same way, the bioengineer might use


	E to the subjects of medicine and  biology.


READING
Exercise 5 Discuss the questions.

1 Why is NASA involved in Bioengineering research?

2 What are the main research and technology areas?

Read the background information and check your answers.
Bioengineering Branch
[image: image7.jpg]



Background
Future human missions beyond low Earth orbit will require the development of technologies that provide a high degree of reliability and self-sufficiency. The Bioengineering Branch is developing next generation technologies to enable humans to live beyond low Earth orbit for extended periods of time.  Research and technology development areas include atmosphere revitalization and trace contaminant control, water recovery, waste management, in situ resource utilization, improved production of biofuels feedstocks, and systems engineering tools for technology gap identification.

Overview
The Bioengineering Branch is developing the next generation of life support systems to enable humans to live in space for extended periods of time with minimal resupply. Exploration Life Support research and technology development is directed primarily at advancing physicochemical processes for use in regenerative life support systems required for these future human missions. 

Recently, the Branch has expanded its biological research to use advances in nanotechnology and information technology to develop innovative biotechnologies. In support of NASA's Vision for Space Exploration, there is a growing need for the development of smaller, lighter, and 'smarter' scientific instruments and technologies compatible with space exploration. The necessary breakthroughs in this area may well be achieved in the revolutionary field of biologically inspired nanotechnology.

Research and Technology Development Areas
Atmosphere Revitalization: Development of advanced technologies to remove carbon dioxide and other contaminants from cabin atmospheres and to facilitate their transformation into safe and useful products.

Water Recovery: Development of technologies to significantly improve water recovery rates, increase reliability, and reduce consumables.

Waste Management: Development of technologies to reduce volume, recover water and other resources, and provide microbial and chemical safening and repurposing of waste materials.

Synthetic Biology: Engineer biological systems to provide critical resources for exploration, including food, life support, and materials.

Biofuel, Omega Project: Development of offshore photobioreactors for biofuel production while treating wastewater, sequestering carbon, and providing a platform for aquaculture.

Systems Engineering: Architecture analysis, modeling and simulation for the design and technology selection of safe, ultra reliable life support systems for missions beyond low Earth orbit.

Analytical Chemistry Lab: Full service analytical chemistry lab supporting a wide variety of gas and liquid sample analysis needs.

Source: https://www.nasa.gov/ames/research/space-biosciences/bioengineering-branch

Exercise 6 Complete the sentences.

1 Future human missions will use the technologies that…..

2 The next generation technologies will enable humans to …..

3 Exploration Life Support research focuses on….

4 Biological research uses advances in …..

5 Synthetic Biology deals with engineer systems that provide….

6 Analytical chemistry lab supports a wide variety of……

Unit 2 Biomaterials

	
	Questions for discussion:

1. What are biomaterials?
2. How are biomaterials used in current medical practice?
3. What technologies are researchers developing with biomaterials?
4. What are important areas for future research on biomaterials?


READING
Exercise 1 Read the text and check your answers to the questions in pre-reading discussion.

Biomaterials play an integral role in medicine today — restoring function and helping people after injury or disease. Biomaterials may be natural or synthetic and are used in medical applications to support, enhance, or replace damaged tissue or a biological function. Metals, ceramics, plastic, glass, and even living cells and tissue all can be used in creating a biomaterial. They can be reengineered into molded or machined parts, coatings, fibers, films, foams, and fabrics for use in biomedical products and devices. These may include heart valves, hip joint replacements, dental implants, or contact lenses. They often are biodegradable, and some are bio-absorbable, meaning they are eliminated gradually from the body after fulfilling a function.
Doctors, researchers, and bioengineers use biomaterials for the following broad range of applications:

· Medical implants, including heart valves, stents, and grafts; artificial joints, ligaments, and tendons; hearing loss implants; dental implants; and devices that stimulate nerves.

· Methods to promote healing of human tissues, including sutures, clips, and staples for wound closure, and dissolvable dressings.

· Regenerated human tissues, using a combination of biomaterial supports or scaffolds, cells, and bioactive molecules.  Examples include a bone regenerating hydrogel and a lab-grown human bladder.

· Molecular probes and nanoparticles that break through biological barriers and aid in cancer imaging and therapy at the molecular level.

· Biosensors to detect the presence and amount of specific substances and to transmit that data.  Examples are blood glucose monitoring devices and brain activity sensors.

· Drug-delivery systems that carry and/or apply drugs to a disease target. Examples include drug-coated vascular stents and implantable chemotherapy wafers for cancer patients.

Three fascinating technologies below suggest directions for biomaterials on the horizon:

Immunomodulation is an adjustment of the immune response to a desired level. Immunomodulating biomaterials may help to tackle widespread chronic diseases such as type 1 diabetes, an autoimmune disease where the body's defense destroys insulin-producing cells in the pancreas.

Injectable biomaterials are being used increasingly for the delivery of therapeutic agents such as medicine, genetic materials, and proteins.

Supramolecular biomaterials are complexes of molecules that exceed the limits of what molecules can do on their own. They have the potential to both sense and respond, making them ideal materials for treating injury or disease.

Exercise 2 Are the following sentences true (T) or false (F)?

1 Most biomaterials are of synthetic origin.
2 Biomaterials are removed gradually from the body after they fulfilled their function.
3 Doctors, researchers, and bioengineers use biomaterials for a broad range of applications.
4 Immunomodulating biomaterials may help to cure chronic diseases.
5 Supramolecular biomaterials can’t be used for treating injury or disease/
LISTENING & SPEAKING 

Exercise 3 Before watching the video, discuss the following questions:

1 Can biomaterials be used as implant materials? 

2 What successful examples of medical use of biomaterials can you give?

3 Can biomaterials be used in therapeutics? In what way

Exercise 4 a) Watch the video and check your answers. 

Biomaterials for regenerative medicine and therapeutics

https://www.youtube.com/watch?v=0n59eLrd09k 

     b) Now watch the video again and fill in the missing words:

1 Biomaterials are that interact with the body are ____________ materials.

2 Biomaterials revolutionized our ____________.

3 Biomaterials are a key part in _________ medicine.

6 Bouncy bio-glass is used to ___________ high-quality cartilage.

7 Biomaterials can be implanted straight into the __________.

8 Biomaterials can be used to deliver or even __________ conventional drugs.

Exercise 5 Comment on the block diagram below.
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VOCABULARY
Exercise 6 Match the sentence halves.

	1 A biomaterial is
	a. or based on bio-related matter

	2 The material itself can be anything
	b. such as in contact lenses and wound care

	3 A biomaterial is not necessarily biological 
	c. from a metal to a plastic to varieties of composites

	4 The purpose of a biomaterial is
	5 a material designed to interact with the body



	5 Biomaterials are also used in less intrusive contexts, 
	6 to replace a missing piece of a body part


 Exercise 7 Complete the text with the missing words: polymers, biocompatibility, used, implanted, functional, materials
The concept of (1) _____________ and functional materials

In the old days, of course, the concept and understanding of biocompatibility did not exist. Most likely, it was mere luck if the (2) _________material was tolerated by the body, and the patient did not suffer from any severe side-effects. Today we have a good understanding of biocompatibility and design (3) __________ for desired interaction with the body. So, the material usage evolution has taken us from seashells in the Mayan period, to off-the-shelf materials such as (4) ___________, metals, and ceramics after World War II, to engineered materials designed for biocompatibility in modern times. Here we find silicones and hydrogels, which today are commonly (5) ___________. Now it is time for the next era. This aims to engineer materials which are not only tolerated by the body, but which also have (6) __________ properties, i.e. properties that can be tuned for example to control the physiological environment and induce a response, such as tissue repair.

Unit 3 Wearable technology
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	Questions for discussion:

1 What is wearable technology?

2 Can you think of some examples of devices that people wear to monitor their health?




READING
Exercise 1 Read the text and match the picture to the paragraphs.
	A

 [image: image10.png]




	B [image: image11.jpg]



	C 
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Have you ever heard someone mention wearable technology but weren't quite sure what it meant? Simply put, wearable technology is a general term for a group of devices—including fitness trackers and smartwatches—that are designed to be worn throughout the day. These devices are often called wearables for short.

Wearables have become increasingly popular over the past few years, but the basic idea is nothing new. For example, if you've ever worn a wristwatch, you've already used a simple kind of wearable. Today’s wearables can actually connect with your existing devices, like computers and smartphones, which means they can do a lot of interesting things.

(1) Fitness trackers

Whether you're training for a marathon or are just trying to be more active, these devices can help you get a better understanding of your daily activity. They can track the number of steps you take, your average heart rate, how long you sleep, and more. This data can then be synced with another device, which allows you to see trends and patterns in your activity. For example, you could find out how far you've walked over the past week or estimate how many calories you've burned in a day.

Fitness trackers are available in a range of prices and form factors, depending on your needs. Basic models that clip onto your belt or shoe can cost as little as $50, but other models—such as wristbands and even jewelry—can be more expensive. Some of the most popular brands of fitness trackers include Fitbit, Basis, and Misfit.

(2) Smartwatches

If you have a smartphone, you're probably used to receiving a lot of different notifications, like emails, text messages, and phone calls. But if you don't like looking at your phone throughout the day, a smartwatch may be able to help. These devices can be synced with your smartphone, which allows you to see notifications on your wrist at a glance. Most smartwatches can also be used as simple fitness trackers, but they're a lot more expensive. The average smartwatch starts at around $200.

Most smartwatches rely on a smartphone to function, which also means the model you choose will depend on your phone. For example, the Apple Watch can only be synced with an iPhone, while Android Wear devices—such as the Moto 360 and Samsung Gear—can only be connected to Android phones. There are some smartwatches that can be synced with just about any smartphone—like the Pebble—but they also tend to have fewer features than the models listed above.

(3) Safety wearables

Safety wearables are devices that are designed to help you in situations where you feel threatened or in danger. They're sometimes disguised as jewelry so they can be used in a discreet way without letting a potential attacker know what the user is doing. Most are operated by a button that sends an alert to others, sounds a loud alarm, or both.

The alerts they send can either be pre-programmed texts or recorded voice messages. A lot of them also have built-in GPS, allowing you to immediately share your location with friends, family, nearby people, or even the police.

Exercise 2 Read the text again and answer the questions.

1 What is a wearable technology?

2 In what way are today’s wearables different from those used in the past?

3 How do fitness trackers help people to monitor thoer health?

4 Are fitness trackers affordable?

5 Is smartwatch different from a smartphone? In what way?

5 What do smartwatches depend on?

7 What is the main function of safety wearables?

8 How are safety wearbles operated?

VOCABULARY
Exercise 3 Match the words to their definitions.

	1 wearable technology
	A a message containing audio of a person's voice

	2 device
	B messages and mobile alerts

	3 fitness tracker
	C  having an appearance that hides the true form

	4 track
	D the number of times a person's heart beats

	5 heart rate
	E  a unit of physical hardware or equipment

	6 patterns
	F to record the progress or development of something over a period

	7 notifications
	G the repeated or regular way in which something happens or is done

	8 disguised
	H an electronic device,worn on the wrist and designed to record information about your physical fitness

	9 voice message
	I an object or machine that has been invented for a particular purpose


Exercise 4 Complete the sentences with the words from Exercise 3

1 Rescuers used a special 1 ____________ for finding people trapped in collapsed buildings.
2 The watch also works as a 2_________and has apps to control music, get stock prices and more.
3 Kayak allows users to set up push 3__________for flight prices
4 Common examples of 4___________ include: Smart jewelry, such as rings, wristbands, watches and pins
5 The situation could no longer be 5___________.
6 In an adult, the average 6__________ is 70 beats per minute.
7 The following verbs can be used to describe a trends or 7_________ that go up.
8 Daniel Brennan's cell phone went to 8__________ when I called to update him
LANGUAGE FOCUS
[image: image13.png]Future Simple Tense

later, soon, next (week) | tomorrow, tonight,

in (2050)
XXX

Past Present Future

Will + Verb




The structure of the Future Simple tense is:

	subject
	+
	 will
	+
	main verb


We use the Future Simple tense when there is no plan or decision to do something before we speak. We make the decision spontaneously at the time of speaking. Look at these examples:

· Hold on. I'll get a pen.

· We will see what we can do to help you.

In these examples, we had no firm plan before speaking. The decision is made at the time of speaking.

We often use the Future Simple tense with the verb to think before it:

· I think I'll work in the lab tomorrow.

· I don't think scientists will find the cure of cancer.

Prediction

We often use the Future Simple tense to make a prediction about the future. Again, there is no firm plan. We are saying what we think will happen. Here are some examples:

· People won't go to Jupiter before the 22nd century.

· Who do you think will get the job?

Exercise 5 Complete the sentences with the words in brackets.

1 He _____________ (be) here tomorrow.
2 Martina ______ probably __________ (like) the job.
3 You ______ definitely ___________(be) here.
4 I think it ____________ (be) good
5 He _________ probably ______ (be) there.
6 It _____________ definitely _________ (get) better.


Exercise 6 Answer these questions.
1 What will the cars look like? 

2 What will people wear? What will they look like? What will people eat?

3 Will we speak one universal language? If yes, what language will it be?

4 Will people have colonies on other planets?

5 Will computers help, rule or bring death to humanity?

6 Will there be any diseases? Will there be wars?

Exercise 7 Complete the questions with the words in brackets.

1. ______our team ______the match? (to win)
2. When ______you __________in Scotland? (to arrive)
3. ______it __________tomorrow? (to rain)
4. __________you _________for a moment? (to come in)
5. Where ________she _______ 2030? (to live)
6. How old ________your mother ______in July? (to be)
7. ______you _______me the salt, please? (to pass)
8. ______Rupert ______breakfast? (to make)
Unit 4 Computer simulation for surgery
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	Questions for discussion:

1 What is bionics? 

2 How can it help in surgery simulation?

3 Can you give some examples of bionic devices?




READING
Exercise 1 Read the text and check your answers to the questions above the text.

Bionics refers to the flow of concepts from biology to engineering and vice versa. Hence, there are two slightly different points of view regarding the meaning of the word.

In medicine, bionics means the replacement or enhancement of organs or other body parts by mechanical versions. Bionic implants differ from mere prostheses by mimicking the original function very closely, or even surpassing it.

Bionics' German equivalent, Bionik, always adheres to the broader meaning, in that it tries to develop engineering solutions from biological models. This approach is motivated by the fact that biological solutions will usually be optimized by evolutionary forces.

While the technologies that make bionic implants possible are developing gradually, a few successful bionic devices exist, a well-known one being the Australian-invented multi-channel cochlear implant (bionic ear), a device for deaf people. Since the bionic ear, many bionic devices have emerged and work is progressing on bionics solutions for other sensory disorders (e.g. vision and balance). Bionic research has recently provided treatments for medical problems such as neurological and psychiatric conditions, for example Parkinson's disease and epilepsy. 
By 2004 fully functional artificial hearts were developed. Significant progress is expected with the advent of nanotechnology. A well-known example of a proposed nanodevice is a respirocyte, an artificial red cell, designed (though not built yet) by Robert Freitas.

Kwabena Boahen from Ghana was a professor in the Department of Bioengineering at the University of Pennsylvania. During his eight years at Penn, he developed a silicon retina that was able to process images in the same manner as a living retina. He confirmed the results by comparing the electrical signals from his silicon retina to the electrical signals produced by a salamander eye while the two retinas were looking at the same image.

On 21 July 2015, the BBC's medical correspondent Fergus Walsh reported, "Surgeons in Manchester have performed the first bionic eye implant in a patient with the most common cause of sight loss in the developed world. Ray Flynn, 80, has dry age-related macular degeneration which has led to the total loss of his central vision. He is using a retinal implant which converts video images from a miniature video camera worn on his glasses. He can now make out the direction of white lines on a computer screen using the retinal implant." The implant, known as the Argus II and manufactured in the US by the company Second Sight Medical Products, had been used previously in patients who were blind as the result of the rare inherited degenerative eye disease retinitis pigmentosa. 
On 17 February 2020, Darren Fuller, a military veteran became the first person to receive a bionic arm. ‘Daz’ as he is popularly referred by his mates, lost the lower section of his right arm while serving term in Afghanistan during an incident that involved mortar ammunition in 2008.

Exercise 2 Answer the questions.

1 What does bionics mean in medicine? 
2 What is the difference between bionic implants and mere prostheses?
3 What is a bionic ear?
4 When were fully functional artificial hearts developed?
5 What did the professor from the University of Pennsylvania design?
6 When did the first bionic eye implant appear?

Exercise 3 Complete the table.

	Benefits of robotic surgery


	Risks of robotic surgery

	
	


· more precise surgery.
· bleeding or the need for transfusion.
· significantly less pain.
· temporary nerve or intra-abdominal organ injuries.
· blood clots in the legs or reactions to medications.

· earlier discharge from the hospital.
· less scarring and shorter recovery.
· in many cases, better clinical outcomes.

· risk of infections.
· breathing problems.

· less risk of infection and blood loss.
· stroke, heart attack.
VOCABULARY
Exercise 4 Match the words to their definitions.

	1 stroke
	the process of becoming well again after an illness or injury

	2 blood clots
	an occasion when a medical operation involving cutting open the body is performed on someone

	3 recovery
	a disease in a part of your body that is caused by bacteria or a virus

	4 infection
	a sudden change in the blood supply to a part of the brain, sometimes causing a loss of the ability to move particular parts of the body

	5 surgery
	a thick mass of blood that forms in a blood vessel and may block the flow of blood in the blood vessel


Exercise 5 Complete the sentences with the following words: replaces durable muscles movement artificial.
Prosthetic devices (prosthesis) are an (1) _________substitute for a missing body part (limbs, teeth etc.), which (2) __________that part allowing to restore more or less function of the body or just for cosmetics.
Prosthesis are usually made of a light but (3)_________ materials such as wood, aluminium or even plastic. Lightness of a prosthesis increases comfort of use. There are a lot of mechanisms in, for example, an artificial leg enabling it to imitate the (4)__________of a real leg the best it can. Prosthesis aren’t powered by any batteries or others sources of energy. Force required to move an artificial limb comes from human (5) __________.
Exercise 6 Match the sentence halves

Artificial organs

	1 Artificial organs are artificial devices
	A it’s very difficult to fully imitate the organ’s function.

	2 Artificial organs must be made from 
	B in contrast to real organs to achieve the same effect. 

	3 Internal organs are very complex so
	C awaiting for a human organ transplant.



	4 Artificial organs often use different mechanisms 
	D implanted into a human to replace all or part of an organ.



	5 Even though the organs are very hard to replace with artificial ones, 
	E very specific types of materials that are compatible with blood and tissue.

	6 They are also used as a short-term solution for patients
	F sometimes it’s the best option for the patient’s health.


Exercise 7 Read the text and complete the table. 

Advantages and disadvantages of artificial organs

	Advantages: 


	Disadvantages:


	
	


· high possibility of organ rejection
· by replacing the damaged organ they can improve quality of patient’s life or even save patient’s life

· the cost of creating an artificial organ is very high which limit availability of these organs to the general public

· they eliminate the possibility of transferring infections (e.g HIV)
· they can be produced in sufficient quantities to help patients(unlike natural organs)

· inability to adapt to growth or regenerate

LANGUAGE FOCUS
Future simple – common mistakes

	Common mistakes
	Correct version
	Why?


	The phone's ringing.
~ OK, I'm going to answer it. 
	Ok – I'll answer it.
	If the action is decided at the moment of speaking, we mostly use will.

	I'm sure he is going to help you.
	I'm sure he will help you.
	When we say what we think or expect, we use will.I won't probably be there.

	I probably won't be there.

	I'll probably be there.
	The adverbs definitely and probably come before won't, but after will.

	I promise I'm going to help. 
	I promise I'll help.
	After promise we usually use will, not the 'going to' future.

	I'll call you when I'll get to my office. 
	I'll call you when I get to my office.
	When we refer to the future in adverbial clauses, we normally use the present simple (after when, as soon as and until).

	If you will give me your address, I'll send you a postcard. 
	If you give me your address, I'll send you a postcard.
	When we refer to the future in conditional clauses, we usually use the present simple.

	I can't see you next week. I will return to Paris.
	I can't see you next week – I am returning / am going to return to Paris.
	For decisions made in the past and for things we have arranged, we use the present continuous or the 'going to' future.


Exercise 8 Correct the mistakes where necessary.
1 In the future, robotic surgery, or robot-assisted surgery, allow doctors to perform many types of complex procedures with more precision.

2 A robotic surgical system includes a camera arm and mechanical arms with surgical instruments attached to them.

3 Surgeons can be perform delicate and complex procedures using robotic systems.
4 Robotic surgery cannot be available at medical centers in your geographic location.

5 Robotic surgery makes minimally invasive surgery possible.

READING AND SPEAKING 
Exercise 9 Read the scientist’s profile and answer the questions. 

1 What field of science does Zhen Ma specialize in? 

2 What are his qualifications?

3 What are his interests?
An interview with a tissue engineer
	Name:
	Zhen Ma

	Profession:
	Postdoctoral associate, Healey Laboratory, University of California, Berkeley, US

	Qualifications:
	PhD (bioengineering) Clemson University; MSc (bio-instrumentation) Tianjin University, China; BSc (engineering) Tianjin University, China

	Interests: 
	Stem cell biology and engineering, 'heart on a chip' technology,  biomaterials


Exercise 10 Read the interview with the scientist and match the questions to the answers.

(a) What does an average day in a tissue engineering lab involve?

(b) What other interesting things are going on in the lab?

(c) What is your lab working on?

(d) What excites you about bioengineering in the future?

(e) Have you found biology and engineering approaches differ?

(f) What do you enjoy about bioengineering?
(1) _____________________________

I have to take care of my cells every day – it's like having a puppy. The first thing I do when I get here is to feed them. And cell culture medium is expensive food!

(2) _____________________________
Using stem cells, my colleagues create 'organ on a chip' microsystems to mimic different types of human tissue for drug screening and discovery. We can study how, for example, heart or liver microtissues react to drugs, and try to replace animal models. It's good to reduce the use of animals in research and drugs tested on animals still need to be tested on human tissue anyway.

I work specifically on heart cells: I create three-dimensional diseased cardiac tissue. The 3D structure makes it much more sensitive to the drug treatment than previous 2D systems.

(3) __________________________
My colleagues are working on hydrogels, which are special biomaterials that can be injected into the heart to act like a sort of self-healing patch to encourage stem cells or tissue to regenerate. New cells grow on the heart to repair damaged tissue.

(4) ____________________________
Tissue engineering is really exciting and I really want to continue working in this field. It's so multi-disciplinary: we have chemists, computer scientists, engineers and biologists all working here.

Some of the other scientific projects are so big that you can't work by yourself; there's lots of sharing of expertise and collaboration. With my projects, I often sit with mechanical engineers to help work out how we can move forward. The matrix on which I grow the heart cells was fabricated by the engineering department.

(5) ______________________________
The difference between biologists and engineers is that the biologist says 'how does this work?', while the engineer says 'OK, we know this works, so how can we make it better to work for us?'

It's interesting how people become bioengineers. My undergraduate degree was in electrical engineering, then I did a master's on instruments to detect glucose levels in blood, and then became more and more interested in bioengineering.

(6) _____________________________
The area I think is really hot right now is genomic engineering, where you change healthy cells to become diseased to study how those cells progress. Bringing that technology and stem cell and tissue engineering technology together could have a huge impact on human healthcare.

Exercise 11 Role-play a similar conversation.
VOCABULARY LIST
MODULE 4
	UNIT 1
	UNIT 2
	UNIT 3
	UNIT 4

	· engineering principles
·  portable
·  fundamentals
·  specialize in
· diagnostic devices
· reliability 
·  self-sufficiency 
· remove carbon dioxide
· safe and useful products
· improve water recovery rates
· reduce consumables
· waste materials
·  treat wastewater
· analytical chemistry
	· functional materials
· create biomaterials
· disease
· replace damaged tissue
· hip joint replacements
· heart valves
· dental implants
· dissolvable dressings
· coatings
·  fibers
·  films
·  foams
·  Fabrics
· biological barriers 
· cancer imaging
	· wearable technology
· fitness tracker
· track
· heart rate
· patterns
· notifications
· voice message
· physical hardware
· electronic device
· wrist
· to record information
· machine
· invent
	· Tissue engineering
·  healthy cells
· self-healing patch
· liver microtissues
· robotic surgical system
· robotic surgery
· artificial organ
· organ rejection

· transfer infections
· replacement of organs
· enhancement of organs
· prostheses
· implants
· damaged organ
· regenerate

· retinal implant
· functional artificial hearts
· bionic devices


ЗАКЛЮЧЕНИЕ
Пособие «Английский для студентов биомедицинских специальностей» позволяет овладеть коммуникативной компетенцией на английском языке на уровне В1+. 
В результате освоения материала данного пособия, обучающиеся могут участвовать в обсуждении различных профессиональных проблем, возникающих в сфере биомедицинских технологий, на английском языке, находить и использовать необходимую профессиональную информацию из иностранных источников, читать тексты профессиональной направленности, общаться с зарубежными партнерами как устно, так и письменно. 
Данное пособие нацелено на: 
- расширение лексического запаса; 
- закрепление грамматического материала;
- совершенствование умений контактировать в устной форме с собеседниками; 
- развитие умений устанавливать и поддерживать контакт в письменной форме; 
- совершенствование чтения аутентичных текстов профессиональной тематики; 
- формирование умений самостоятельной работы по овладению английским языком; 
- развитие у обучающихся профессиональных компетенций в области профессионального английского языка. 
Овладение материалом, представленным в пособии, содействует формированию и развитию коммуникативной компетенции в области профессионального общения, совершенствованию речевых умений и навыков, а также применению этих знаний в конкретных ситуациях профессионального общения.
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Now, I’m lubricating the tube with a jelly which contains a local anaesthetic. It’ll help to ensure a smooth passage as it passes down and you shouldn’t feel too much.








I’m going to feed the tube through your nose. This is the most uncomfortable part of the procedure but it is very brief. You’ll get used to the tube in a few minutes time. Ok, when it hits the back of your throat, take a deliberate swallow. I’ll tell you when.








After connecting the patient to an (1) instrument which measures levels of oxygen in the blood and pulse rate and placing him (2) on his left side, oxygen was provided through a (3) tube in his nose and the (4) drug treatment prior to the procedure administered as stated. Shortly afterward, the endoscope was (5) inserted into the oesophagus. After the examination, the patient was (6) moved to the recovery area.





Now, take a deep breath and hold your breath





Keep still.





An ultrasound scan of the liver revealed reduction of metastases





An ultrasound scan of abdomen demonstrated a small right renal tumour.





An ultrasound scan showed an intra-abdominal abscess.








