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Unlocking the topic

Setting the scene

Imagine clothes that fight infections, monitor
your heartbeat, or even power your devices!
Welcome to the world of functional fibers —
fabrics engineered with extraordinary
capabilities. In this unit, you'll explore how
fibers infused with tiny copper particles
can create antibacterial hospital gowns,
how sensors woven into clothing can

track health conditions, and how these
innovations address global challenges. You
will step into the role of materials scientists
to deliver a 10-minute speech titled “How
Can Functional Fibers Shape Our Future?”
Use inspiring examples to show how high-
tech textiles can improve lives. Let’s weave

science into solutions for tomorrow.

Building technical
vocabulary

[=]:5ck 5] Scan the code and complete the
I m technical vocabulary exercise on
O3

Ucampus.




° Viewing through the lens

— v

Log on to Ucampus
to submit your
answer and get
real-time feedback.

Viewing snd synthesizing o g\

E il=] Scan the code. Watch the video clip and complete two comprehension
0] exercises on Ucampus.

Wearable technology:

Ty N\

Viewing and discussing

Moving beyond the health monitoring described in the video clip, what other
potential applications of AI-powered smart fabrics can you think of? Research
on your own and identify one specific application that you think is promising.
Work in groups and discuss the questions.

1. Which application do you think is promising? What is its greatest promise?

2. What significant challenges (e.g., technical, societal, or ethical) might it create?



@ Exploring the frontier

1 q round the beginning of the 20th century, the medical profession underwent

an image makeover. Doctors swapped their traditional black coats for white
ones, similar to those worn by scientists in laboratories. This was meant to bolster
a physician’s scientific credibility at a time when many practicing healers were
quacks, charlatans, and frauds. As the importance of antiseptics became more widely

understood, white was also thought to have the advantage of showing any soiling.

Nowadays, many doctors are likely to wear everyday clothes, or blue or green
“scrubs,” which are said to reduce eye strain in brightly lit operating rooms. White
coats are reckoned to be capable of spreading diseases as easily as clothing of any
other color, especially when long sleeves brush against multiple surfaces. Many
clinics and hospitals now have a “bare below the elbows” policy for staff, whether

in uniform or their own clothes. This is also supposed to encourage more thorough 5
handwashing. What, though, if the clothes worn by medical staff could actively help

have natural antibacterial properties and are used to coat certain solid items,
such as medical implants. However, putting metallic coatings onto stretchy and

foldable fabrics is tricky, and those coatings can quickly be swept away in a washing
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q Notes

machine. What is needed, reckons Liu Xuqing of the University of Manchester, is a

way to make antibacterial coatings for fabrics that, quite literally, hold tight.

Instead of gold or silver, Dr. Liu’s metal of choice is copper. It exhibits the same
bug-killing properties but has the benefit of being an awful lot cheaper than those

two precious metals, making a commercial coating process easier to devise.

N
+  Working with colleagues from two Chinese institutions, Northwest Minzu

few nanometers (billionths of a meter) through an electron microscope, the polymer
strands look like tiny protruding bristles. That done, they use a second chemical
procedure to coat the bristles with a catalyst. After this, they immerse the fabricin a
copper-containing solution from which the catalyst causes the metal to precipitate
and form tiny particles that anchor themselves to the polymer brush. Indeed, they
bond so tightly that Dr. Liu compares the resulting coating to reinforced concrete.
Yet, the process takes place at such a minute scale on the surface of the fabric that it

should not affect the feel or quality of the finished material.

Dr. Liu and his colleagues were able to use the process on both cotton and

q Notes

~
polyester. A test of the cotton samples for their antibacterial properties has shown

antibacterial effects were also persistent. They survived more than 30 washes.

In an era of rising concern over hospital-acquired infections and antimicrobial
resistance, embedding antibacterial properties directly into medical garments
could offer significant public-health benefits. Not only might such materials reduce
the transmission of harmful bacteria in clinical settings, but they could also cut
down on the use of harsh disinfectants and the frequency of industrial laundering —
lowering both costs and environmental impact. Beyond hospitals, the researchers
see potential in industries like food processing, where hygiene is critical, and in
consumer products such as sportswear or travel gear that would benefit from long-

lasting freshness.

The chemistry involved, which is pretty straightforward, means the method should
be reasonably easy to scale up. The researchers are already talking to firms about
the possibilities of doing so. Work is continuing to improve the process and to treat

the surfaces of other materials.



8 Dr. Liu is also eyeing new horizons for his invention — beginning at the level of a

single fiber. By spinning the copper-dotted fibers into conductive yarn, garments/

a hair-thin wire, ready to stitch a lattice of ECG leads into a cardiologist’s coat or
weave temperature sensors through a nurse’s tunic. Because the metal particles are
locked inside a polymer scaffold along the length of each fiber, the yarn remains
supple and can even be soldered to conventional components without snapping.
Power might come from microscopic supercapacitors sewn into cuffs, or from

piezoelectric patches that harvest energy with every step along the ward.

9 The technology need not stay in white coats: graft electrochromic dyes onto
neighboring fibers, and the same conductors could drive patterns that bloom and
fade with biosignals — stress flaring scarlet, calm glowing aquamarine, blood flow
mapping itself as shifting topography across a surgeon’s sleeve. In time, operating
rooms could be draped in intelligent textiles whose intertwined fibers pulse with
diagnostic data, turning the humble hospital gown from passive garb into an active

partner in care — part garment, part gadget, and vividly more colorful than before.
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Log on to Ucampus
to submit your
answer and get
real-time feedback.

Reading snd practicing o g\

[=] =]
@ Scan the code and complete the exercises on Ucampus.
[=

Reading and synthesizing

HI—

Complete two comprehension exercises about

the passage.

b ——————— |

Improving language skills

N\

Complete four language exercises, including

technical vocabulary, general vocabulary,

sentence structure, and translation.

Cultivating engineering thinking

The passage introduces a copper coating for fabrics with strong antibacterial

durability developed by Dr. Liu’s research team. Suppose you are a member

of the team, and you are appointed to negotiate with a potential company for

applying this copper-coating technology to large-scale fabric production. Before

the meeting, you need to anticipate and prepare for the key concerns or practical

questions that the company may raise. Work in groups and discuss the questions.

1. What key challenges (e.g., technical, environmental, or regulatory) might a
company point out when considering scaling up this coating process?

2. What solutions and data (e.g., performance, quality control, or environmental
impact) should be prepared to reassure the company about the feasibility of mass

production?



Enhancing academic writing
Diversifying wording to establish a precise tone

Diversifying wording is essential for establishing a formal, precise, and sophisticated
tone in academic writing. In the passage “A new antibacterial fiber," the author
consistently varies vocabulary to enhance clarity, avoid repetition, and convey
subtle differences in meaning. The process of diversifying wording requires
conscious effort to select vocabulary with greater precision. Here are some useful
skills for improving diversity in wording.

Going beyond basic words

Using synonyms, pronouns, and general class terms carefully
- Creating a personal word bank for a specific essay

(=] =]

g Scan the code and learn more about the skill on Ucampus.
CIRE

Choose an innovative functional fiber and write an essay of no y .

less than 150 words about it. The essay should demonstrate {) /

a) \
o
lexical sophistication and diversity by applying the wording @/
strategies introduced above.

m Brainstorm ideas

Discuss your initial ideas with the AI tutor%efore drafting. Explore the
latest innovations in functional fibers and choose the one that interests you
most to give a brief introduction to it.

Write & Submit
Write your essay independently and submit it on Ucampus. Focus on
diversifying your word choices in the writing.

NIY  Review & Revise .
Review the real-time feedback from the AI writing tool, and then revise

your essay accordingly.
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9 Telling China’s stories

Text

Delivering a speech on innovative
functional fibers

With functional fibers playing an increasingly vital
role in modern society, the international conference
Innovative Functional Fibers for a Better Future will be

&

Y
N o

Log on to Ucampus
to get more guidance
from your Al tutor.

held in Shanghai for professionals to explore cutting-edge advancements and

foster collaboration across disciplines. As a materials scientist, you will take

the stage to share insights with researchers, investors, and industry leaders

from relevant fields. Your task is to deliver a 10-minute speech entitled “How

Can Functional Fibers Shape Our Future?”

Step1 Research the topic

Scan the code and read the reference material about functional fibers. Then

explore the latest advancements by focusing on a field of your interest (e.g.,

biomedicine, aerospace, or energy). You can prepare as follows:

o Gather relevant information: Browse the latest trends in functional

fibers worldwide and focus on China’s leading achievements, investigating

both their advanced performance and successful real-world applications.

+ Reflect on the significance: Consider how these innovations will

improve the future by transforming industries, supporting sustainability,

or enhancing daily life in the coming decade.

Step2 Draft the speech

Organize your research findings into a 10-minute script with a clear and

engaging structure. You may follow the structure below.

« Brainstorming & Hook: Start with a striking fact, question, or

statement about functional fibers to grab your audience’s attention.

« Argument & Example: Briefly describe the global trend. State your key

argument addressing the central question, and illustrate it with a clear

example from China.




« Conclusion & Call to action: End with a broad and optimistic vision
connecting your example to China’s future and to global technological

progress.

Step3 Rehearse the delivery

Practice your speech several times to ensure confident and natural delivery
within 10 minutes. Focus on clarity, pacing, and smooth transitions
between points. Pay attention to tone and body language to make sure

that your presentation feels professional and engaging. Incorporate

the communication strategies below to enhance your credibility and

connection with an international audience.

Cross-cultural communication tips

When speaking to an international audience in China, you can establish
credibility by developing a balanced and measured communication style.
The following tips are for your reference.

- Confidence with humility: Demonstrate expertise and share achievements
while avoiding exaggerated self-praise. A measured tone shows strength
without appearing boastful.

« Facts over slogans: Support your key points with clear evidence, real
outcomes, and practical examples.

« Constructive framing: Present difficulties as shared challenges and
opportunities for cooperation rather than direct criticism.

- Politeness and respect: Maintain composure and sincerity. A sincere
appreciation in your closing remarks, along with appropriate nonverbal

gestures, helps reinforce mutual respect.

Step4 Deliver the speech

Record your speech and submit it on Ucampus. A score and a performance
Q

report will be given by the Al speaking tool.

/7 N\
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