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Handwashing: A Powerful Preventative Practice!
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The National Science Education Standards emphasize hands-on, process, and inquiry-based science. As a result, more students in today’s middle school science classes are now exposed to a higher number and wider variety of laboratory activities. To insure the health and safety of both students and teachers in science laboratories and fieldwork, personal hygiene protocols must be developed and implemented. Hand washing and handcare practices are especially important and have long been recognized as a standard health and safety protocol for laboratory work. 

Research findings strongly suggest a high correlation between the use of hands and the spreading of infection. In day-to-day science laboratory routines, touching objects can contaminate hands with microorganisms such as bacteria, viruses, and fungi. These organisms can gain access into our bodies and cause a myriad of health related problems. For example, general laboratory activities requiring the handling of equipment, supplies and labware can cause bacterial contamination if skin is not intact (cut, dry, or cracked). Students in biology laboratories working with soil, pond water, microorganisms, plants, and animals, can come in contact with a variety of bacteria and other living things which have the potential to cause infections or other health related problems. Chemistry laboratories can also expose students to hazardous chemicals and cause skin related problems such as rashes and eczema. In addition, some students in today’s schools have immune deficiency disorders, which are only exacerbated by exposure to biological and chemical components in science laboratories. 

The threat of exposure and contamination can be significantly reduced through the adoption of laboratory protocols. The following list represents hand-washing and hand-care elements which should be considered as part of prudent laboratory practice in the middle school science laboratory:

Hand-washing/Hand-care protocol

· Wash hands with plain soap and warm water prior to working in the science laboratory. Soap should be available at each sink. 

· Soap should have a neutral pH with no added substances such as perfumes. Additives and improper pH will cause irritation and dryness. 

· Thoroughly lather hands, rubbing soap on all areas. Use caution not to scrub or scrape skin. Rinse hands with generous amounts of water. 

· Dry hands by patting them with a soft and absorbent paper towel. Paper towel dispensers should be available at each sink. 

· Electric hand dryers for laboratories are relatively expensive, can pose an electrical hazard, and may harbor microorganisms. Avoid using them! 

· If bar soap is used, make sure it does not sit in a pool of water. This scenario will foster the growth of bacteria in the soapy slime. Have soap drain on a rack to facilitate drying. 

· Liquid soap dispensers can be used and placed next to each sink. Again, once emptied, the containers must be cleaned and dried before replacing with new liquid soap. 

· Make sure all hand cuts are covered adequately before beginning laboratory work with any biological or chemical agents to prevent contamination. There should be bandages over cuts and hands should always be covered with gloves. 

· Students/teachers with sensitive skin conditions such as eczema should always wear gloves.

The last step in laboratory work should involve rewashing hands with soap and warm water. If students/teachers are exposed to bacteria, antibacterial soap may be necessary. However, continued use of these types of soaps tend to cause skin problems and destroy the natural hand flora (non-harmful and beneficial bacteria on the skin). Skin cells can also be destroyed, resulting in cracked skin, irritations, rashes, etc.

If gloves (latex or vinyl gloves) are used, hand washing is still required. Microorganisms and hazardous chemicals can penetrate through nicks, cuts, and pores in glove material. Soap and warm water are sufficient for most hand-washing situations. Alcohol and other types of disinfectants are poor cleansing agents. Soap and other detergents break down “dirt” and should be used before introducing disinfectants.

For field work, use detergent-containing towelettes to clean hands. Towelettes are wet wipes usually in a plastic container for easy use. A familiar example is baby wipes found in most grocery stores and pharmacies. Detergent towelettes or wipes contain detergent—remember, the detergent is used first to loosen up the dirt, etc. Almost any type of baby wipe can be used. Then, an alcohol or disinfectant can be used to destroy any remaining microbes. Some baby wipes contain both detergent and disinfectant. Students and teachers should be familiar with these practices and trained in proper hand-washing techniques.
Inquiring Safely: A Guide for Middle School Teachers by Terry Kwan and Juliana Texley and published by NSTA Press is an excellent resource for middle school laboratory work, including hand-washing. Additional information is available on the Internet using website resources at the Center for Disease Control and Prevention, (http://www.cdc.gov/), and the Occupational Safety and Health Administration (http://www.osha.gov/). 

Question of the month

Should sponges be used for lab station clean up/wipe-up? If so, how often should they be replaced?

Answer 

Sponges are often used for lab station clean up because they absorb spills and, unlike paper towels, can be reused. However, this comes with a price! Bacteria can grow on a sponge because of the nutrients and moisture it provides to support growth. By using the same dirty sponge over a short period of time, bacteria can be transferred (in a matter of minutes) from one surface to another, including the user’s hand. 

Look for pure cellulose sponges without disinfectants. A statement such as “contains anti-mold growth agent” on the sponge’s wrapper usually indicates the presence of a disinfectant. Most sponges contain a synthetic disinfectant such as triclosan. The Environmental Protection Agency (EPA) registers triclosan as a pesticide. The chemical can be spread wherever the sponge is used. 

To minimize health and safety issues, sponges should be decontaminated regularly. There are several means available to the middle school science teacher to decontaminate sponges:

· Heat the contaminated sponge for one minute in a microwave on the high setting. There could be a slight odor depending on the sponge, but nothing major. 

· Soak contaminated sponges for about five minutes in a solution of bleach (10 percent minimum). A prepared solution of bleach can be purchased and used. Keep all bleach away from ammonia because the two chemicals will react and produce a poisonous gas. 

· Place the sponge in a dishwasher along with glassware and run it through the wash cycle, using detergent and hot water. 

· If decontamination is done regularly, sponges will be less of a health and safety risk, and more of a housekeeping tool for cleanup. Once sponges start deteriorating (falling apart), it is time to purchase new ones.

Do you have a question?

Submit questions relative to safety in the middle school science laboratory to Ken Roy at Royk@glastonburyus.org.

Ken Roy is chairperson for NSTA’s Science Safety Advisory Board and the K–12 Director of Science and Safety for Glastonbury Public Schools in Connecticut.
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