UNIT

UNIT

N g

UNIT

Y EY BX

c
Q\ E
Z
=

Biomaterial shaping tomorrow

Engineering solutions for health

Chemistry in health care

Silent cells, digital oaths

The sociomedical tapestry

Critical minds, healing hands

15

29

43

57

71







Biomaterial
shaping tomorrow

Learning objectives

After learning this unit, you will be able to:

« understand the types and roles of biomaterials;

« use clarification strategies while speaking;

« recognize problem-solution patterns while listening;

« make a presentation on 4D printing.
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() Match the following pictures related to medical items with their corresponding

materials.

Contact lenses Artificial limbs

A. Hard plastic or metal B. Polymer material
C. Metal or ceramic D. Cloth

) Work in pairs and discuss how these materials help our bodies.
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Pre-viewing

Think about a time when someone you know broke a bone, such as an arm or aleg.

What can be used to help it heal - a plaster cast, a metal pin, or something else?

Viewin

New words and expressions

osteoporosis /pstioupa'rousss/ n. BIREMAE  resin /'rezin/ n. BAE

fracture /'fraktfo/ n. B degradation /degra'derfan/ n. F£ 2

cranial /'kremiol/ a. Sk &9 elasticity /,i:lae'stisati/ n. SE

tendon /'tendon/ n. AL filament /'filomant/ n. 224X

stent /stent/ n. T 42 individualized /ndj'vidzuslarzd/ a. MNE1LRY;
clogged /klpgd/ a. &K MENAREN

implant /'mmplamnt/ n. A4

o How do Evonik’s biomaterials help patients with bone fractures? Watch the video

and finish the outline.

The story of Evonik’s biomaterials

+ The problem: Fractures caused by osteoporosis can be painful for patients and

experts are working to find new 1) for millions of patients with

bone diseases.
+ The advantages: The new materials developed by Evonik are lightweight, help to

increase bone 2) ,and can be completely 3) by

the body, so no second surgery is needed.

+ Different uses: They are used for the 4) of injuries in various parts
of the body.
+ The future: Evonik is also using 5) printing to make implants that

are perfect for each patient.

Biomaterial shaping tomorrow 3

| o |




) Watch the video again and decide whether each of the following statements is true
(T) or false (F).

[] 1. An osteoporotic fracture occurs every thirteen seconds.

[ | 2. The polymers can be used in devices that reconstruct shoulder tendons.

[ | 3. The application of these polymers extends beyond bone repair to include
cardiovascular medical devices.

[ | 4. VESTAKEEP is the material chosen when an implant needs to be removed
after healing.

[ | S. Patient-specific implants created by 3D printers are already a common solution

that surgeons use today.

€) Work in pairs and discuss the following question.

The video highlights the advantages of absorbable polymers over traditional metal
implants. However, every new technology may have its own limitations or challenges.
Based on your understanding, what could be some potential disadvantages or challenges
of using these absorbable polymer implants? (e.g., from the perspective of cost,

accessibility, surgeon training, etc.)




Listening and speaking

News

New words and expressions

replacement /ri'plersmont/ n. Bt ; it hydrogel /'hardro,dzel/ n. 7KEEAR

(] Listen to a piece of news and match each biomaterial with its corresponding

medical application.
@ N @ N
1. Strong metal A. is used to make artificial blood vessels.
2. Special plastic B. is used for dental implants.
3. Ceramic material C. can stop serious bleeding very quickly.
4. Natural material from D. is used for bone repair in most hip
an animal replacement surgeries.
5. Hydrogel bandage E. helps wounds heal faster.

) Work in pairs and discuss the following question.

According to the news, scientists are improving biomaterials to make them safer,
longer-lasting, and “self-healing” so that they work better with the human body. How can

such “self-healing” materials help treat patients more effectively in the future?

™ Biomaterial shaping tomorrow 5




Conversation

New words and expressions

antimicrobial /,@ntmar'kraubial/ biosensor /'batou,sensa/ n. 4 Y15 228
a. UL inflammatory /m'flaematoari/ a. ZAERY
collagen /koladzen/ n. RIEEH diabetic ulcer /dao'betik 'Also/ ¥EFRIF 7

scaffold /'skeefould/ n. X28; BIFEZ

€D Listen to a conversation and choose the best answer to each question you hear.

1. A. They are made of stronger fabric. B. They are more expensive to produce.

C. They actively help the body heal. D. They can change color to show infection.

. To make the bandage stick better. B. To fight germs and prevent infection.
. To help build new tissue faster. D. To measure the pH level of the wound.

. By destroying harmful bacteria around the wound.
By creating a structure that supports the growth of new cells.
. By monitoring chemical changes in the wound fluid.

By communicating directly with a health-care professional.

The wound is completely healed. B. The collagen framework disappears.

. The bandage is taken off. D. Possible signs of infection are detected.

. Because they can detect problems at an early stage.
Because they are the most affordable option.

. Because they use natural ingredients.

SOWEP OPF DO®E QR

. Because they don’t need to be replaced.

@) Listen again and decide whether each of the following statements is true (T) or
false (F).

|| 1. The antimicrobial function of smart bandages is mainly achieved through
copper particles.
. Collagen is a type of synthetic plastic material.

. Biosensors in smart bandages can measure pH levels to assess wound health.

L1 OO
ENE NN

. Inflammatory activity levels can be monitored through changes in
wound temperature.
|| 5. Smart bandages represent a shift from merely covering a wound to actively

managing the healing process.
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€) Work in pairs and discuss the following questions.

If smart bandages can monitor wounds so well, will patients still need to visit their doctors

as often? Is this a good change for health care?

Speaking skill (/)

Using clarification strategies

This skill focuses on employing targeted questioning techniques to enhance
comprehension in academic dialogs, particularly valuable when discussing
specialized topics like biomedical science. The approach involves three
practical techniques.

First, seek direct clarification by asking specific questions about technical terms.
For example, when Dr. Chen mentions that smart bandages are “bioactive,”
Alex follows up with “How do they work with the body?” to better understand
the concept of bioactive materials. Second, use progressive questioning to
move from general to specific inquiry. Alex demonstrates this by moving from
the general request, "Can you tell me something about 'smart bandages'?" to

a specific inquiry about the mechanism. Third, confirm your understanding

by rephrasing key ideas. Alex does this when he checks his grasp of the alert
system by asking, "So the doctor gets an early warning?”

Implement these strategies using the 3C Method: Clarify unclear technical
aspects, confirm your understanding of biomedical mechanisms, and connect
new information to existing health knowledge.

These clarification strategies transform passive listening into active learning,
making technical conversations about medical innovations more productive

while enhancing both speaking and listening skills in scientific contexts.
\_ J

Work in pairs and role-play the situation.

At a biomedical technology exhibition, a researcher (Student A), is tasked with explaining a
new device such as a smart bandage to a visitor (Student B), who has a non-science background.
Student A must clearly describe the device’s operation and benefits, while Student B should ask

clarifying questions to ensure a deep and comprehensive understanding of the technology.

Biomaterial shaping tomorrow 7
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Passage

New words and expressions

gel /dzel/ n. EEB& secrete /stkritt/ v. ( SEHIEYRE ) 2
nutrient /njw:triont/ n. EF=¥ & extracellular matrix /.ekstra'selj$lo 'mertriks/
mechanical /mr'’kanikal/ MREINE R

a. NER; YW (448) 1 graft /gra:ft/ n. %484
cellular /'seljslo/ a. 4HAEH) cartilage /ka:t}lidz/ n. R\

@ Listen to a passage and finish the summary.

Bioprinting is an innovative technology that creates living tissues using a special material

called 1) , which contains living cells and essential nutrients. The

printing process starts with a digital model based on a patient’s own 2)

This model guides the printer to build structures layer by layer, creating temporary

supports known as 3) . Over time, the living cells begin to

4) and form functional units. They produce their own natural support

system, allowing the artificial structure to safely S) . This method

could greatly reduce 6) for organ transplants and improve treatment

7) for patients worldwide.

9 Listen again and choose the best answer to each question you hear.

1. A. They stop communicating with each other.

&

They secrete support materials to form a natural matrix.
. They become harder and turn into plastic.

. They are immediately ready for transplant.

. Itis widely available in all hospitals.
It has replaced traditional transplant methods.
. Itis only used for printing simple tissues.

. It remains mainly experimental.

QP> U % » OO0

. A permanent plastic structure. D. Additional bio-ink injections.

8 Unit 1
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4. A. Printing full human brains.
B. Creating artificial metal limbs.
C. Printing skin grafts and cartilage.
D. Replacing all bone fractures with plastic.

€) Work in pairs and discuss the following question.

Imagine your school is planning to install a 3D bioprinter in the science lab. What would
be more valuable for students: printing accurate organ models to study anatomy, or
printing living tissues to understand cell behavior? Choose one position and explain

your reasons.




New words and expressions

shape memory polymer FZIRICIZEEY minimally invasive surgery #8|F R
insertion /m's3:fon/ n. #RA coating /'koutiy/ n. JRE

@ Listen to a passage and finish the summary.

Smart materials are bringing important changes to medical treatments. These special

materials can 1) their original shape after being deformed. They

respond to specific 2) like body heat. This allows medical devices to

be inserted through small openings in a(n) 3) state. Once inside the

body, these devices 4) to provide support. The technology causes

S) to the body and helps patients recover more quickly. Scientists are

improving these materials with special 6) that can release medicine.

9 Listen again and decide whether each of the following statements is true (T) or
false (F).

[ ] 1. These smart materials are primarily made from refined traditional metals.

[ ] 2. The shape-changing process of these materials can be triggered by light signals as
well as heat.

[ ] 3. Bone repair devices made from these materials require open surgery
for implantation.

[] 4. Scientists are improving the materials so they can transform into their intended
shapes with greater precision.

[ ] S. Patients using devices made from these materials typically require longer hospital

stays than those using traditional implants.




€) Work in pairs and discuss the following questions.

We know biomaterials can be used for many things. Some, like special wound-care

bandages, are important for health. Others, like materials for cosmetic dentistry (to make
teeth look perfect), are mainly for appearance. How can scientists and companies balance
creating biomaterials for addressing serious medical problems (like treating diseases) and

for enhancing the quality of life (like making perfect teeth)? Why is this balance crucial?

1




Listening skill ®

Recognizing problem-solution patterns

Mastering the problem-solution pattern is about understanding the logical
connections between ideas. The goal is to follow the speaker’s line of reasoning,
tracing the path from a challenge to its proposed solution. To effectively follow

a problem-solution pattern, the essential task is to track the speaker’s logic. This
process involves two critical steps: first, understanding how the problem is framed;
and second, recognizing how the proposed solution directly addresses it.

1. Identifying the specific problem and its implications

A well-constructed argument not only states a problem but also explains its
significance. For example, in the video, the problem is not simply that many
fractures occur. It is specifically framed around the drawbacks of existing
solutions: metal implants require a second surgery for removal, which is
described as an “unpleasant” and “inevitable” burden. This clarifies that the
core issue extends beyond the fracture itself to include the limitations of
current treatments.

2. Connecting the solution’s features directly to the problem’s drawbacks

The proposed solution should function as a direct response to the limitations
previously outlined. Continuing the example, the video introduces polymers
with the key feature of being “completely absorbed by the body, reducing the
need for removal surgery.” This is not an isolated technical detail but a direct
counter to the “unpleasant secondary surgery” mentioned earlier. Similarly,
the solution of 3D-printed, patient-specific implants addresses the problem

of surgeons having to “select the most appropriate implant from a number of
standard sizes.”

By focusing on this logical connection — how the solution is designed to resolve
the specific problem - listeners can move beyond memorizing details to

understanding the speaker’s argument.
- ‘/
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Medical terms

Complete the sentences with the words in the box. You may not use any of the words

more than once. Change the form if necessary.

fracture stent biosensor hydrogel antimicrobial
inflammatory cellular coating
1. The development of a new medical allows doctors to monitor a patient’s

blood sugar levels in real time without drawing blood.

2. Older people are more likely to suffer from bone if they fall.

3. The doctor explained that the redness and swelling were signs of a(n)

response to the infection.

4. To improve its compatibility with the human body, the metal implant received a protective

polymer that prevents adverse reactions.

5. The new biomaterial supports regeneration by providing an ideal

environment for cell growth and multiplication.

6. After the heart attack, a(n) was placed in the blocked blood vessel to

keep it open and restore blood flow.

7. This advanced burn treatment is made from a special that can keep the

injury moist and absorb excess fluid, promoting faster healing.

8. The new wound dressing is made from a(n) fabric that actively

tights infection.
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Medical insights

4D printing in biomedical engineering

4D printing represents the next evolution of 3D printing technology, where printed objects
can change their shape or properties over time when exposed to specific environmental
signals. This advanced manufacturing approach uses smart materials that respond to

environmental triggers such as temperature, moisture, or light.

In biomedical applications, 4D printing enables the creation of dynamic medical devices
and implants that can self-assemble or adapt within the body. For instance, researchers

are developing cardiovascular stents that expand to their proper size upon contact with
blood, and orthopedic implants that modify their stiffness to match healing bone tissue.
Another promising application is in creating drug delivery systems that release medication
in response to specific biological signals. This technology offers significant advantages in
minimally invasive procedures, as devices can be implanted in a compact form and then
expand into their functional shape inside the body, reducing surgical complexity and

improving patient outcomes.

—oil /]
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Make a presentation on 4D printing.

Imagine you are going to introduce 4D printing technology to an audience of freshmen. In
simple terms, explain the core concept of 4D printing, describe what makes it different from

3D printing, and provide one example of its potential medical application.
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