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Laboratory Exercise # 6
Biological Fluids and Inactivation of Chlorine by Organic Material

Laboratory Exercise # 6 is a supplement to:


Module 8 - Minimizing Aerosols


Module 9 - Biological Safety Cabinets


Module 11 - Decontamination and Sterilization - Chemicals

The exercise includes two modules and will require one day to complete.

Objectives

Upon completion of this exercise, the student should:

1. Be able to safely and effectively use the biological safety cabinet to aspirate or decant biological fluids from flasks, bottles or test tubes without contaminating clean items, the interior workspace or themselves.

2. Use vacuum line protection devices effectively.

3. Understand, through demonstration, that organic materials can neutralize chlorine disinfectants.

Instructor’s Notes

· The instructor will remind students to read the laboratory procedure prior to the exercise.
· Instructor should demonstrate the appropriate set up and use of dual flask apparatus for aspiration of biological fluids (See diagram below - Figure 1).
· .016 g/L of phenol red is added to water and used as simulated culture fluids or supernatants.
· Fluorescein or sodium uranine MAY BE added to liquid materials being manipulated as an indicator of splash, splatter and contamination within the cabinet and on hands, forearms and front of gowns.
· An ultraviolet or “black light” is required to visualize fluorescence, if fluorescein is used.
· The instructor or assistant will observe appropriate PPE use, work practices and techniques of students for discussion.
· Instructor should note the native fluorescence, if any, of all materials used so that it may be distinguished from that produced by fluorescein.
· A digital camera is useful to take pictures for later classroom discussion of the lab exercises.
SAFETY PRINCIPLES DEMONSTRATED

The focus of this exercise is on methods to prevent creation of potentially infectious aerosols during common laboratory operations such as aspiration, vacuum filtration or decanting of biological fluids, and to prevent contamination of laboratory vacuum lines through use of an appropriate vacuum protection apparatus or devices.  In addition, or alternatively, the exercise may be used solely to demonstrate the neutralization of chlorine by high levels of organic materials.

Laboratory Exercise

A.
Introduction

Sodium hypochlorite, chorine bleach, chlorine dioxide and other chlorine compounds are commonly used by laboratory personnel for decontamination tasks.  Bleach is perhaps the most commonly used chemical for surface or liquid decontamination because it is readily available and inexpensive.  Common household bleach is approximately 5.25% sodium hypochlorite (NaOCL).  It is efficacious in the inactivation of a wide variety of bacteria, viruses and spores.  It is commonly used in aspiration, filtration, and decanting procedures and to minimize the creation of potentially infectious aerosols that may be generated by these common laboratory procedures.

Class II biological safety cabinets (BSCs) provide user and product protection when they are operating properly and when the user follows good techniques.  However, the effectiveness in user and product protection is affected by user actions.  

This exercise demonstrates proper techniques for minimization of aerosols during aspiration, filtration or decanting of biological fluids.  It provides the student an opportunity to gain further proficiency in working in a BSC.  It is suggested that a simple smoke test be performed whenever a cabinet is started up to ascertain that there is an inward airflow at the cabinet opening.

Notes:  Exercise should be performed by two students or two groups of students. One student or group will work with simulated media containing organic material.  The other group will work with simulated media without any organic material added.  If time is insufficient to perform the aspiration exercise or the instructor wishes only to demonstrate organic binding of available chlorine, simple decanting of media into a beaker may be performed.

Techniques to be demonstrated:

1. Use of gloves, closed front lab oat or gown, face protection (goggles or face shield)

2. Use of absorbent material (i.e., lab diapers or plastic-backed bench coverings) on bench surface

3. Proper pipetting, decanting and aspirating techniques

4. Limitation of chlorine disinfectants when excess organic material is present

5. Proper disposal of contaminated pipettes

6. Working from clean to dirty within the cabinet

7. Proper shut down of the cabinet and waste disposal

8. Decontamination of work surfaces

B.
Materials and Equipment Required
1. Class II Biological Safety Cabinet

2. Household bleach

3. Phenol red

4. Brewer’s yeast, albumin, or fetal calf serum (organic material)

5. Solution of 3% aqueous sodium flourescein for aerosol (150 ml) (OPTIONAL)

6. pipettes ( 1 mL and 10 mL)

7. Ultraviolet (black light) - 100 watt (OPTIONAL)

8. Disposable gloves

9. Disposable laboratory gown

10. White absorbent paper with plastic backing to cover cabinet work surface

11. 50 cc conical tube for stock fluorescein solution (OPTIONAL)

12. 15 cc disposable test tubes, tissue culture flasks (T-flasks 75 cm2), or 50 cc conical centrifuge tubes, as available or desired

13. Distilled water or buffer for use as simulated media

14. Pipette discard pan 

15. Biohazard bag or container for waste

16. Hindu Incense Gonesh, No. 12 Smoke Sticks, smoke generator, or dry ice—to test airflow direction on biological safety cabinet

Personal Protective Equipment (PPE):

1. disposable wrap-back gown

2. gloves 

3. eye protection


C.
Methodology
1. Operator should wear gown and gloves and eye protection

2. Cover work surface with white plastic-back paper (lab diaper)

3. Prepare 2 L of distilled water or buffer with .016 g/L of phenol red added. Store in one liter bottles.

4. Prepare stock solution of 3% fluorescein in 50 cc conical tube (optional); add to simulated media if desired.

5. Add 25 g yeast or albumin or 50 mL of fetal calf serum to one (1) liter of the simulated media

6. Place a 1:10 dilution of household bleach in vacuum flasks or decanting beakers as a decontaminating solution

7. Pipette simulated media into disposable test tubes, conical tubes or T-flasks (number prepared will depend on number of students participating in the exercise)

8. Using good microbiological techniques, aspirate fluids from T-flasks, 50 cc conical tubes or test tubes using a cotton-plugged pipette attached to an aspiration flask and an overflow flask, in tandem.  The house vacuum line should also be protected by a bacteriological filter (.02 μ). 

9. (OPTIONAL) After decanting or aspiration procedures are completed, use the “black light” to check gloves, forearms front of gown, bench paper and interior of cabinet for fluorescence.  Note:  Fluorescence will be bright green.  Gloves may also be washed, wash water collected and subjected to examination under black light.  Note that the paper and disposable gown might need to be slightly wetted (sprayed) with water to detect the flourescein contamination.

10. Compare changing color, if any, in the discard beakers and/or vacuum flasks.

D. Possible Results and Interpretation

	Results
	Possible Causes

	Bleach solution in discard vessel remains colorless
	Simulated media without organic material was used in this procedure; insufficient organic material in the media. Pink color of the media disappears as it is aspirated/decanted into discard vessel due to oxidation of the phenol red.

	Bleach solution turns pink in color
	Simulated media containing excess organic material was aspirated/decanted into this discard vessel.  Binding of chlorine by organic material causes inadequate oxidation of the phenol red and it remains intact resulting in pink color in the discard vessel.

	Optional Results
	Possible Causes

	Fluorescence on white absorbent paper (cabinet floor)
	Spill, splatter from laboratory operation

	Glove contamination (right and left)
	Spill, splatter from laboratory operation

	Fluorescence on forearms or gown
	Large spots indicate spatter or any spill.  Multiple small spots may indicate some degree of aerosolization with subsequent settling or impaction of particles.

	Fluorescence on floor, cabinet grille, or front lip of cabinet
	Spill of liquid material


Figure 1.  Appropriate vacuum flask set up for minimization of aerosols and protection of the laboratory vacuum system.
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