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Why Study Ethics?

 All parts of science must consider ethics

 Ethics simply asks the question “Just because
we can, should we?”
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Teacher Notes
Start the discussion by asking students: What is ethics?  Why is it important to study ethics? Give an example of an ethical concern in science (see teacher handout).

Explain ethical concerns such as privacy, lack of access, public awareness, discrimination, environmental endangerment, and safety. These are few ethical concerns in science. Your students may think of others. 

Privacy-Who has access to medical records? What happens when medical records are shared with unauthorized parties, such as an employer?  How can medical records be used to discriminate against people (ex: insurance denial, job termination). Privacy protection is important because someone may have sensitive information shared without his/her consent. This can lead to discrimination and the person may be reluctant to seek needed treatment.

Lack of Access-Some populations do not have access to life saving drugs or technology due to money, politics, and other barriers. Consider AIDS, which is a chronic disease in the US but a certain death sentence in many underdeveloped countries. While treatments for polio, small pox, and AIDS are available many populations do not have access to those drugs. 

Public Awareness-In many cases, the public is unaware or uneducated about the chemicals and substances that they are exposed to, often without their knowledge. Public awareness and perception of science is an ethical concern that may advance or halt scientific progress. 

Discrimination-Discrimination is barring people from access due to factors such as religious beliefs, ethnicity, gender, and socioeconomic status. Privacy breaches can lead to discrimination. Lack of access can be caused by discrimination.

Environmental endangerment-Some technologies can result in the destruction of the environment due to the release of pollutants or wildlife endangerment. If manufacturing a lifesaving drug results in the release of poisonous chemical in the waterways, then that is a serious environmental concern. The release of synthetic nanoparticles in nature are of concern since they made be difficult to detect and may disrupt the ecological balance (ex: silver nanoparticles).

Safety-The safety of science is also a concern. People should be aware of the safety of the pharmaceuticals and devices that they use. Prior to formation of the Food and Drug Administration  (FDA) many unsafe compounds were administered to patients. In some cases, the results were deadly. Even with the modern clinical trials and regulations, there are still safety concerns with devices and pharmaceuticals. Think about the long list of side effects that are listed on drug commercials. 
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Corn picture (http://www.monsanto.com/SiteCollectionImages/seminis-performance-series-sweet-corn.jpg), used with permission of Monsanto Corp.

Teacher notes

Nanoscale Science Connection-DNA is a nanoscale object because its width is 3 nm, which fits in the nanoscale regime. Manipulation of DNA has been around for many years either through intentional means (selective breeding) or unintentional (mutations due to exposure to chemicals). We study this because it is important to understand the benefits and consequences of manipulating an organism’s DNA. 

Genetically modified organisms have their DNA intentionally altered by the introduction of foreign genes. For the this lesson, we will focus on plants since they are approved for consumption and are the most widely available. Genetically modified plants were first introduced in the US in 1997. Introduction of the foreign DNA allows the plant to grow fast, resist disease and herbicides, survive on less water, and produce its own pesticide. The mostly common genetically modified plants are corn, soy, and papaya. Corn and soy are in most processed foods. Genetically modified animals are not approved for consumption.

Discuss the benefits such as faster growth, ability to use less pesticides, higher crop yields, and plants that are disease resistant. Discuss the disadvantages such as disruption to the food chain, disease resistant pests (they adapt as well), and the introduction of a different variety of a species that can outcompete the native species.



http://www.nlm.nih.gov/medlineplus/ency/article/002432.htm
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Nanoscale Science Connection-Personalized Medicine uses DNA. See Genetically Modified Food slide for more details. 


Personalized medicine analyzes a person’s DNA to prescribe drugs to better treat their illnesses. Currently medicine uses a one-size fits all methodology for treatment (ex: everyone with the flu receives the same medication). Due to the differences in everyone’s DNA, also known as small nucleotide polymorphisms, everyone’s body reacts differently to the drugs. Personalized medicine would reduce the number of adverse effects of drugs and eliminate ineffective prescriptions. However, certain groups may be favored over others. Also people of multiple ethnicities may have a difficult time finding drugs that are effective. Cost is also factor for populations that may not have enough members to justify producing pharmaceuticals.

Shown on the slide is BiDil, a drug that is used to treat African Americans with heart failure. The following link is for an article that discusses the cost of personalized medicine (http://www.forbes.com/sites/henrymiller/2013/09/25/personalized-medicine-may-be-good-for-patients-but-bad-for-drug-companies-bottom-line/).


Discuss the benefits and consequences of using personalized medicine.
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Nanoscale Science Connection-Analyzing DNA. See the Genetically Modified Foods slides on DNA and nanoscale connection. 

A parent’s ability to screen embryos to produce children with desired characteristics is often dramatized on television as a great idea. Especially if the child is conceived to cure or treat a sick sibling. Genetic selectivity is a ethical concern since it lowers genetic variability in the population and sometimes the motives are questionable. Discuss with your students the consequences and benefits of having of a child with predetermined characteristics. Have your students examine this issue from the prospective of the parent and from the child that will be born to “help” their sibling. 

At Inova Translational Medicine Institute in Falls Church, Va., researchers are mapping the genomes of newborns, along with their parents and other relatives for comparison. The long-term goal of the privately funded study is to uncover genetic patterns that predict complex health problems, from prematurity to developmental disorders.  Others are concerned that this will lead to parents having genome sequencing to obtain “designer babies.”

If time permits, have your students read My Sister’s Keeper by Jodi Picoult which examines this issue.

http://books.simonandschuster.net/My-Sisters-Keeper/Jodi-Picoult/9780743488815
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Nanoscale Science Connection: Public awareness. In many cases the public is unaware or uneducated about the chemicals and substances that they are exposed to, often without their knowledge. Public awareness and perception of science is an ethical concern that may advance or halt scientific progress. 


In 2013, California residents voted to reject Proposition 37, which would require companies to label genetically modified organisms. As stated on the slide about genetically modified foods, many people are unaware of the amount of genetically modified plants that they consume. Corn and soy are the most common GMOs and they are used in almost all processed food from sodas to frozen entrees. Public awareness and understanding is important in scientific progress. Other concerns are the use of artificial flavors, synthetic hormones, antibiotics, high fructose corn syrup, and preservatives and their impact on health. Educating the public and explaining the advantages and disadvantages of scientific research will help to prevent backlash from misunderstandings. 

Discussion: Should the public be made aware of GMO products in their food? How should the food be labeled? Would the labels be effective and change consumer habits? Should food manufactures have a GMO and non-GMO (organic) selection of all their products (some companies already do). While chemicals are already labeled on food packages, do you think most people have an understanding of their impact on health?


Nanotechnology

* Field that studies N y
objects 1-100 nm in size™ K 3 Filter paper
(in one direction).

e
. _ Q Q
 Silver nanoparticles are A .
naturally antimicrobal - 9 .

and are incorporated E. coli Q Dead E. coli
Into many consumer
pl’OdUCtS_ Picture courtesy of Environmental Heath News

 What are some ethical
concerns with using
silver nanoparticles?


Presenter
Presentation Notes
Picture credit
http://www.environmentalhealthnews.org/ehs/images/2011/april/2011-0420bacteriafilter.png

Nanoscale science and engineering studies objects that are 1-100 nm in size (in at least one dimension). Nanoscale science is used for many applications from pharmaceuticals to consumer products. One such product is silver nanoparticles that are naturally antimicrobial (kill bacteria). Silver nanoparticles have been incorporated into socks, gym clothes, and Band-Aids to combat bacteria growth. While killing bacteria is beneficial, silver nanoparticles do not discriminate between harmful and harmless bacteria. So when socks that have nanoparticles are washed, some silver nanoparticles are released into the environment and can kill harmless bacteria in nature.

Discussion
What are the benefits of using silver nanoparticles? Are these particles easy to detect in the environment, why or why not? What are the safety and ethical concerns of being exposed to silver nanoparticles?
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Nanoscale Science Connection-Privacy and awareness. The right to privacy is important in preventing discrimination. If sensitive information is exposed to unauthorized parties (employer, family members), the results can be devastating. Also being aware of your rights in the fate of collected tissues is important for patients. Currently, patients are given clear information on the fate of their tissues, either use for research or destruction. However, having the ability to decide on how the tissues are used prevents patients from being exploited. 


During medical procedures that involve tissue removal, tissues can either be destroyed or preserved for research. Before the days of informed consent, tissues were collected from patients and were used at the discretion of the doctor/researcher. This led to commercialization and improper use of human tissues without the person’s consent. Studying diseased tissues are important in understanding diseases to develop better treatments. However, the person should be aware and given an opportunity to determine how the tissues should be used. 

Discussion
Who owns your tissues after removal? What would you do if you found out your tissues were used improperly after removal without your consent?

If time permits, have your students read The Immortal Life Of Henrietta Lacks by Rebecca Skloot which examines this issue.



Wrap Up

» Research a scientific topic and record three
ethical concerns related to it.

» Create a poster or a Powerpoint on your
research.
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Have your student research one ethical topic in science. Have explain at least 3 ethical concerns about the subject. Have them present their findings either using PowerPoint or on a poster. Use the rubruc to assess their work.
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