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Scientists Develop Virus-Destroying Plastic Film

Description

Every day, people touch many surfaces, like kitchen counters, handrails, desks, and phone screens. These
surfaces can spread viruses and germs.

Typically, infection spreads when someone touches a contaminated surface and then touches their eyes,
nose, or mouth. While chemical cleaners can disinfect, they may harm the environment and contribute to
antimicrobial resistance, where germs stop responding to treatments.

A new study in "Advanced Science" introduces a plastic surface with nanoscale features, tiny structures a
billionth of a metre in size. These mimic insect wings, which naturally kill bacteria by rupturing them. This
surface can physically break apart viruses, like human parainfluenza virus type 3 (hPIV-3).

This innovation offers an affordable solution for making surfaces like phone screens and hospital equipment
less likely to spread disease. Traditional methods involve cleaning, which requires chemicals and can
quickly recontaminate surfaces.

Scientists previously explored antiviral surface coatings using materials like graphene. While effective, they
can pose health risks and harm the environment as their potency decreases.

The initial aim was to design a smooth surface to repel germs, but research found bacteria adhered more to
smooth surfaces. Inspired by insect wings, a surface covered in tiny pillars was developed to kill bacteria by
stretching their membranes.

The researchers created a flexible, lightweight, and cost-effective material covered with nanopillars, which
physically tear viruses apart. Lab tests showed up to 94% of hPIV-3 particles were destroyed within an hour.

This material, adaptable for various industries, could replace traditional methods. However, like all
materials, it may degrade over time. Further research aims to improve germ-free surfaces and combat
viruses without relying on chemicals.

Vocabulary List:

1. contaminated //ken'teema,nertid// (adjective): dirty because of germs or harmful substances
2. antimicrobial //,eentimar'krouobisl// (adjective): stops or fights growth of harmful germs
3. nanoscale //'naenouskeil// (adjective): extremely small; measured in billionths of meters
4. mimic //'mimik// (verb): copy how something looks or works
5. nanopillars //'naenou,pilarz// (noun): very small upright structures on a surface
6. rupturing //'raptfarin// (verb): breaking or tearing something into pieces
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Comprehension Questions

Multiple Choice

1. What is the main concern with traditional chemical cleaners?

Option: They are expensive

Option: They may harm the environment
Option: They are ineffective

Option: They are difficult to use

2. What does the new plastic surface introduced in 'Advanced Science' mimic?

Option: Human skin
Option: Animal fur

Option: Insect wings
Option: Plant leaves

3. What type of virus was specifically mentioned as being affected by the new surface?

Option: Influenza virus
Option: hPIV-3

Option: COVID-19
Option: Ebola virus

4. How effective was the new material in destroying hPIV-3 particles in lab tests?
Option: 50%
Option: 70%
Option: 94%
Option: 100%

5. What inspired the design of the new surface with nanopillars?

Option: Human hands

Option: Insect wings

Option: The structure of viruses
Option: Chemical compounds

6. What problem was found with smooth surfaces in relation to germs?

Option: They are easier to clean
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Option: Bacteria adhered more to them
Option: They do not attract dirt
Option: They are more expensive

True-False

7. The new study suggests that traditionally smooth surfaces repel bacteria effectively.

8. Chemical cleaners do not contribute to antimicrobial resistance.

9. Nanoscale features on the new plastic surface can physically break apart viruses.

10. The material developed was not designed to be cost-effective.

11. The initial aim of the researchers was to create a rough surface to kill bacteria.

12. Further research is being conducted to improve germ-free surfaces without chemicals.

Gap-Fill

13. Typically, infection spreads when someone touches a contaminated surface and then touches their eyes,

nose, or

14. The new surface can physically break apart viruses, like human parainfluenza virus type

(hPIV-3).
15. Lab tests showed up to of hPIV-3 particles were destroyed within an hour.
16. The material is covered with tiny pillars that bacteria by stretching their
membranes.
17. Scientists explored antiviral surface coatings using materials like and found

they can pose health risks.

18. The researchers aimed to create a surface that would repel germs but
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discovered it was ineffective.

Answer

Multiple Choice: 1. They may harm the environment 2. Insect wings 3. hPIV-3 4. 94% 6. Bacteria adhered
more to them

True-False: 7. False 8. False 9. True 10. False 11. False 12. True

Gap-Fill: 13. mouth 14. 3 15. 94% 16. kill 17. graphene 18. smooth

Vocabulary quizzes

Multiple Choice ( Select the Correct answer for each question. )

1. What is a common term for the act of intentionally causing one's own death?

Option: Homicide
Option: Suicide
Option: Accident
Option: Negligence

2. Which condition is associated with a decline in cognitive function and memory?

Option: Dementia
Option: Anxiety
Option: Depression
Option: Alzheimer's

3. What hormone is often referred to as the stress hormone?

Option: Insulin
Option: Cortisol
Option: Adrenaline
Option: Serotonin

4, What term is used to describe the scale of materials that are measured in nanometers?

Option: Microscale
Option: Macroscale
Option: Nanoscale
Option: Centimeter scale

5. What is the act of being disloyal or treacherous to someone called?

Option: Trust
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Option: Betrayal
Option: Loyalty
Option: Commitment

6. What is the process called when a product or treatment is tested in a controlled environment?

Option: Experiment
Option: Trial
Option: Report
Option: Conclusion

7. What is the body's response to injury or infection characterized by redness and swelling called?

Option: Inflammation
Option: Infection
Option: Allergy
Option: Disorder

8. What type of speaker is specifically designed to reproduce low-frequency sounds?

Option: Tweeters

Option: Midrange speakers
Option: Subwoofers
Option: Woofers

9. What is the degree to which a person can be influenced by suggestion called?

Option: Dominance
Option: Suggestibility
Option: Persuasiveness
Option: Manipulation

10. What term describes the biological processes occurring within a living organism?

Option: Psychological
Option: Sociological

Option: Physiological
Option: Philosophical

Gap-Fill ( Fill in the blanks with the correct word from the vocabulary list. )

11. Many people have suffered from mental health issues during their lives, leading to various outcomes like

12. The study of how dementia affects functions is important for developing better
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treatments.

13. The presence of certain physiological can help in diagnosing diseases.
14. New drugs must undergo clinical to ensure their effectiveness and safety.
15. Researchers aim to the structure of natural materials using nanoscale
technology.

16. The water source was declared unsafe due to being

17. The new product was tested for its properties against various bacteria.
18. High pressure can lead to the of pipes if not monitored carefully.
19. Certain strains of bacteria have become ___ to common antibiotics, making

treatment more challenging.

20. The news of unresolved murder cases can be quite

Matching Sentences ( Match each definition to the correct word from the vocabulary list. )

21. He proved to be a skilled negotiator during the peace talks between the two countries.

22. Dementia is a progressive condition that affects memory and other cognitive functions.

23. Cortisol levels can rise in response to stress, affecting overall health and well-being.

24. Inflammation can be a natural response to injury, but chronic inflammation can lead to health issues.

25. Clinical trials are necessary for testing the efficacy and safety of new medical treatments.

26. Scientists often study how to mimic natural processes in order to create innovative technologies.

27. The researchers were concerned that the soil had become contaminated with heavy metals.

28. The new surface material promises antimicrobial properties that could reduce the spread of germs.
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29. Some bacteria have developed into forms that are resistant to multiple antibiotics, posing a
significant challenge to healthcare.

30. The level of suggestibility varies greatly from person to person and can influence their susceptibility
to persuasion.

Answer

Multiple Choice: 1. Suicide 2. Dementia 3. Cortisol 4. Nanoscale 5. Betrayal 6. Trial 7. Inflammation

8. Subwoofers 9. Suggestibility 10. Physiological

Gap-Fill: 11. suicide 12. cognitive 13. indicators 14. trials 15. mimic 16. contaminated 17. antimicrobial
18. rupturing 19. resistant 20. unsettling

Matching sentence: 1. negotiator 2. dementia 3. cortisol 4. inflammation 5. trial 6. mimic 7. contaminated
8. antimicrobial 9. resistant 10. suggestibility
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