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Exercise affects the body in many ways. Our heart beats
faster. Our lungs work harder. Our skin gets sweaty. And
that sweat does more than cool an overheated body. It also
carries away valuable moisture and minerals. Today’s
fitness tech 1s now working to gauge that loss of water
and nutrients. The goal: To help athletes know when to

replenish both — or risk losing their competitive edge.

John Rogers is a materials scientist and Dbiomedical
engineer. He works at Northwestern University in Evanston,
Il1l. There, he uses engineering to tackle health issues.
That includes pushing health tech’s boundaries well beyond
the Fitbit.

That next frontier is a different type of wearable
device. “It captures tiny amounts of sweatit emerges

”

from the skin, says Rogers. These devices measure how

much someone sweats. They also analyze what essential

minerals the body is losing in that sweat. Rogers began
working on such devices more than four years ago.
Electrolytes are a key group of minerals to track, he
notes. (As their name suggests, electrolytes have the
ability to carry an electric current.) Plain water

rehydrates someone who’s been sweating. But Gatorade and

other sports drinks do more — they also replenish important
electrolytes. These may include sodium, chloride and
potassium. Such minerals keep nerves, muscle and other

tissues healthy. They also help control blood pressure.

Rogers has been working with Gatorade’s maker to develop
the sweat sensor. [ 2 |like an adhesive bandage, this skin
patch looks simple on the outside. Inside, it’s anything
but simple.

Tiny channels about the width of a human hair collect
sweat. They include <color-changing chemicals that react
with electrolytes. The colors of this “lab on the skin”
tell athletes which electrolytes they should replenish.
The sensor 1s attached to only one spot - an arm, calf or
the forehead. But it shows “what’s going on in the entire
body,” Rogers says.

He and his team described an improved version of the
sweat sensor in the December 2019 Nature Communications.
That patch alerts users with a skin sensation when they

have lost a certain amount of sweat.
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The researchers have tested the sensor in hundreds of
athletes. Gatorade plans to start selling it in late 2020,
says Rogers. Knowing when to get a drink — and what it
should contain — will help athletes achieve their peak
performance. And it will help the rest of us stay healthy
when we work out.

Rogers’ plans for those skin sensors don’t stop at sports.
Sweat contains traces of many chemicals that doctors
usually measure in blood. These include glucose (a simple
blood sugar) and lactate. (Muscle cells turn glucose into

lactate.) Our body makes these compounds 1in different

chemical reactions.

Sweat 1is much easier to capture than blood. A “lab on
the skin,” says Rogers, could deliver results faster than
a hospital lab — and at a lower cost. That’s why his team
is testing which other chemicals of medical interest the
sensor might measure. For example, tracking glucose might

help people with diabetes manage their disease.

(*Silke Schmidt, Science News for Students, May 21, 2020. Used
with permission” XV —H%ZEL T3 H)
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1. The only effect of sweat is the cooling of our bodies.

2. According to the article, sodium 1is considered an

electrolyte.

3. Colors on the sweat sensor tell a person which

electrolytes they need more of.

4. The sweat sensor is only for athletes.

5. Rogers’ sweat sensor might be able to replace some
blood tests.
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1. gauge

A. measure B. increase

C. reduce D. prevent
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2. replenish
A. reflect B. recycle

C. restore D. retire

3. essential
A. industrial B. indispensable
C. abundant : D. healthful

4. attached
A. compared B. restricted

C. accustomed D. affixed

5. compounds
A. particles B. mixtures

C. atoms D. materials
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A. although B. as C. because D. before
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A. Wear B. Wore C. Wearing D. Worn

W5 AXOEELLTRLEDRLOEA~DDLES,

A. Athletes should become more aware of electrolytes.

B. A new, wearable device has the potential to help in

both sports and medicine.

C. Exploring the many benefits of Gatorade will help
athletes.

D. Research into electrolytes is becoming more

advanced.
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It was [::::]of you to let me know 1in advance.

A. considered B. considerate C. considerable

Those twins are exactly [::::].
A. like B. same C. alike

“Nothing [::::]having comes easy.”
A. worthless B. worth C. worthy

The bomb was [ ] in a mobile phone.

A. converted B. pushed C. concealed

We are required to develop [::::]sources of energy.

A. alternative B. alteration C. altering

We need to look at everything from an international [::::}

A. pertinent B. persuasion C. perspective

Plutonium is one of the most dangerous [:::j.

A. subtexts B. substances C. substrates

She gave us [:::j instructions for the modeling.

A. specific B. sustainable C. speculated
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You can invite [ | wants to come to my Halloween party.

A. whomever B. whoever C. who

Sally has been waiting for Johnny [:::] day.
A. since B. for cC. all

He [ ] look older if he had a mustache.
A. must B. might C. can

[ ]l her wealth and fame, Sally does not feel happy.
A. Because B. With all C. Unless

Every single [ | must strive for world peace.

A. people B. human beings C. person

[ ]to the left, you will see Toyohashi station.

A. Turning B. By turns C. Have turned

I am thinking [ ] to Iceland to see the northern lights.
A. of going B. to go C. to going

[:::] is usual with her, Sally did not come on time.
A. So B. That C. As
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The two (l.appeared 2.be 3.to 4 .countries 5.1in

6.united) their fight against CO, emissions.
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It (l.good 2.a 3.be 4.idea 5.for 6.would) you to take

some tools with you on a long bicycle ride.

AVE =Ry PERCRBEBEZBCEZDV A NREFICELLBEET S,
There are an incredible (1.from 2.number 3.choose 4 .0f

5.to 6.sites) on the internet to learn English.
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The (1.his 2.results 3.checkup 4.indicated 5.health

6.from) that he needs to get more exercise.

THMBIZHT> T, TOEHICELRTNITRE RV,
You (l.follow 2.garbage 3.must 4.guidelines 5.city
6.for) disposal.
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Tom
Chris

Julio

Go to lunch
Go to history class

Go to the beach

Number of paintings
Number of visitors

Number of floors

1719
1793
1703

The Sun
Jupiter

Mars

500 kilometers
915 kilometers
950 kilometers
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. Listening
Passage 1

Chris: Hey, Tom.

Tom: Hey, Chris. Where are we going for lunch?

Chris: We need to choose. But to change the subject for a second, what are your plans this
weekend?

Tom: Not sure...why do you ask?

Chris: Well, just as you were arriving, | got an email from Kenji.

Tom: Kenji?

Chris: You know, Kenji from our history class. You met him at Julio’s party a couple of weeks
ago.

Tom: Ah, right, | remember now.

Chris: So, he just invited me on a camping trip at the beach this weekend and said to bring
friends if | wanted. Would you like to go?

Tom: Sounds like fun. Let me check my schedule to be sure, but I think I'm free.

Chris: Great. Now let’s choose a place to go for lunch. 'm hungry.

Question 1: To whom did Kenji send the email?

A. Tom B. Chris C. Julio
Question 2: What are the two speakers going to do next?

A. Go tolunch B. Go to history class C. Go to the beach
Passage 2
Can you guess which of the world’s art museums is the largest? If you guessed the Louvre, you
guessed correctly. The Louvre Museum, with an area of 72,735 square meters, is the largest art
museum in the world. The Louvre is located in the middle of Paris, France and also has the most
visitors of any art museum in the world. In 2020, 2.7 million people visited the museum, but
this number was down 72 percent due to the COVID-19 pandemic. The Louvre was established
in 1793, making it 228 years old.
Question 1: In which of these categories is the Louvre number one in the world?

A. Number of paintings B. Number of visitors C. Number of floors

Question 2: When was the Louvre established?

A. 1719 B. 1793 C. 1703



Passage 3

Between the orbits of the planets Jupiter and Mars, is an area of over one million rocks of
different sizes, all orbiting the Sun. This area is called the asteroid belt. The four largest
asteroids in this belt are Ceres, Vesta, Pallas and Hygiea. These four largest asteroids make up
about 50 percent of the entire mass of the asteroid belt. Ceres, the largest asteroid in the belt,
is about 950 kilometers in diameter and is recognized as a dwarf planet. Even though there are
so many asteroids in this belt, the space between them is very large, so spacecraft can pass
through the belt with no trouble.

Question 1: What do the asteroids in the asteroid belt orbit?
A. The Sun B. Jupiter C. Mars
Question 2: What is the diameter of Ceres?

A. 500 kilometers B. 915 kilometers C. 950 kilometers



