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1.0
Purpose:

This procedure outlines the steps involved in using a sonicator to perform various functions such as lysis of cells.
2.0
Scope:

2.1 This procedure applies to all staff employed by this facility who use the
        sonicator.
2.2 This procedure applies to any samples which require lysis.
3.0
Definition:  Sonication.

(1) Sonication is act of applying sound (usually ultrasound) energy to agitate particles in a sample for various purposes. In the laboratory, it is usually applied using an ultrasonic bath or an ultrasonic probe. 
(2) Sonication can be used to speed dissolution by breaking intermolecular bonds. It is especially useful when it is not possible to stir the sample, as with NMR tubes. It may also be used to provide the energy for certain chemical reactions to proceed. Sonication can be used to remove dissolved gases from liquids (degassing) by sonicating the liquid while it is under a vacuum. 
(3)  In biological applications, sonication may be sufficient to disrupt or deactivate a biological material. For example, sonication is often used to disrupt cell membranes and release cellular contents.

(4) Sonication can also loosen particles adhering to the wall of a vessel. Therefore it can be used as a cleaning step, easier than scraping them off with a spatula.

4.0
Responsibility:
4.1  It is the responsibility of all students, staff and researchers to ensure they receive proper hands-on training by staff of the facility before performing the procedure on their own.

4.2  It is the responsibility of all staff, researchers or students to perform the procedures enclosed in this document when using a sonicator.
5.0
Equipment
6.0      CAUTION: When using micro tips, do not advance the output control beyond the recommended value.
7.0      General Operation:
(1)  Timed Operation: Turn timer control to the desired processing time. Set Duty cycle control to constant and output control to 1. With the tip of the horn immersed about ¼ to ½ inch in the solution to be processed, turn power switch ON. To increase ultrasonic intensity turn output control to the next highest number, pausing at each setting in order to evaluate results until the optimum setting is reached.

(2) Continuous Operation: Turn Timer control fully to the hold position. Set Duty cycle control to constant and power switch ON. Adjust output control to the desired required intensity.
(3) Pulsed operation: Use of the Duty Cycle control enables the ultrasonic energy to be pulsed, one pulse per second. The control settings from 10% to 90% of each change the duration of the pulse from 10% to 90% of each second respectively. Pulsing retards the rate of temperature increase that results from the ultrasonic activity. To operate in the pulsed mode, set the Timer Control to Hold if the process is not to be timed or if a processing time longer than 15 mins. is required. Set Duty Cycle Control to the required pulse, with a lower setting giving a shorter pulse, resulting in a slower temperature rise in the solution. Switch power to ‘On’ and adjust Output Control to the required intensity.
(4) General procedure: Users must be trained on sonicator first ( pre-check sonicator equipment ( work on your samples as per your protocol ( clean the probes and converters after use, first with 10N NaOH, then 70% Ethanol, and last with ddH2O.
(5) If emergency occurs, switch off the sonicator directly or unplug.
(6) It is the responsibility of the user to immediately report any damage or malfunction of this equipment to the emergency contact person listed. You are required to leave a note on the equipment describing the problem and including your name and date the problem occurred.
8.0       Safety procedures: 
       (1) Wear ear protection.
       (2) Wear gloves, lab coat and glasses.

       (3) Use in the fume hood because of aerosols.
       (4) When spill occurs, follow your own spill protocol according to your specific samples.

9.0
Documentation:  
            Fill in the training sign-out sheet and the equipment usage sign sheet.
10.0
References:
(1) McMaster University: Risk Management Manual 2005 
(RMM502:Hazardous Waste Management Program.)

            (2) Sonicator manual.          
11.0
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