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Sonicator ; Basic Controls 

Temperature Probe 

Display window for 

control options  

On/Off rocker switch 

rear, upper right  

Analog Amplitude 

Setting Knob  

Setting Value Display  

Sonic “Horn” or Probe 

Microtip  



Sonicator; General Information 
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 The Misonix S3000 Sonicator® is completely programmable with up to 9 

microprocessor-controlled programs.  

 

The S3000 includes: Temperature Control, Auto Tuning, and is Fully 

Microprocessor Controlled. 

 

The most common applications for the Sonicator are:  

 

Lyse Cells  

Create Emulsions/Suspensions  

Degas Solutions  

Increase Solubility  

Process Continuously (with Flocell®)  

 
Dimension: Wide 7.5" (190.5 mm) x Long 13" (330.2 mm) x Height 7" (177.8 mm) 

Weight: 15 lbs (6.80 kg) 

 

Horn or Probe Options 

LLink to Misonix 3000 Sonicator Manual…pdf 

//dragon/users_wwwroot/Departments/fvbio/Sonicator_Misonix_3000Manual.pdf


Sonicator: Amplitude Settings (suggestions) 
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When working with small samples there is a tendency to turn the Amplitude 

Control Knob setting too high. Doing so causes the ultrasonic energy to go 

around the vessel, not through it. The chart below is a good guide on 

selecting a power setting according to liquid sample volume. However, all 

samples differ and may require a slightly higher power setting according 

to their solid matter content and viscosity. 

 

 

Sample Volume Power Setting 

 

100ul – 500ul    0 - 1 

500ul - 2 ml       1 - 2 

2 ml - 5 ml          2 - 4 

5 ml - 20 ml        4 - 5 

20 ml - 50 ml       5 - 7 

50 ml - 200 ml     7 - 8 



Sonicator: Startup Procedures 
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After the startup screen, the following question will appear on the display: 

Are you using a MicroTip (Y/N)? 
 

The answer to this question sets up proper operating parameters for the horn that will be used. If 

using a MicroTip horn, answer “YES” to this question. If using any other type of horn, answer “NO”. 

 

Program Mode or Continuous Operation Selection 

Next, the following two screens will alternate on the screen every three seconds: 
 

Press PROG to Program Timer and PULSAR  

 

or 

 

Press START for Continuous Operation (Recommended for most lysing operations)  

 

Pressing START will cause the unit to go into a Continuous mode of operation with the Power setting at 0.0. 

(See “Continuous Mode Operation” for the display that will appear). No processing will occur until the  

PowerSelect Knob is turned clockwise to a value greater than 0.0. This mode allows the operator to start 

processing quickly without going to any of the programmed memory setups. To program a setup or access a 

previously-programmed memory setup, press the PROG key on the keypad. 

 

CAUTION:  

1) Do NOT turn the power knob until the tip is immersed in the liquid/sample. It can be 

damaged by running it at any power level in the air.  

2) Do NOT touch the tip to the sides of the container or any solid surfaces.  

 



Sonication: How does it Work? 
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•  The ultrasonic electronic generator transforms AC line power to a 20KHz signal that 

drives a piezoelectric convertor/transducer. This electrical signal is converted by the 

transducer to a mechanical vibration due to the characteristics of the internal 

piezoelectric crystals. 

 

•  The vibration is amplified and transmitted down the length of the horn/probe where the 

tip longitudinally expands and contracts. The distance the tip travels is dependent on 

the amplitude selected by the user through the amplitude control knob. 

 

•  In liquid, the rapid vibration of the tip causes cavitation, the formation and violent 

collapse of microscopic bubbles. The collapse of thousands of cavitation bubbles, 

releases tremendous energy in the cavitation field. Objects and surfaces within the 

cavitation field are “processed”. 

 

•  The probe tip diameter dictates the amount of sample that can be effectively processed. 

Smaller tip diameters (Microtip probes) deliver high intensity sonication but the energy is 

focused within small, concentrated area. Larger tip diameters can process larger 

volumes, but offer lower intensity. 

 

• The choices of a generator and horns/probes are matched to the volume, viscosity and 

other parameters of the particular application. Please consult with a Misonix product 

specialist for help with selecting the proper generator and horn for your application. 



 

Sonication: Example ; Preparation of bacterial cells 
(From http://wolfson.huji.ac.il/expression/procedures/cell_lysis/Lysis_of_bacterial_cells.html) 
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1. Grow starter from a single colony on LB medium with antibiotics O/N.  

2. Dilute the bacterial culture 1:100 into 2xYT medium and grow till OD600=0.6. Induce (with IPTG: 0.4 and 

0.8mM).  Grow  for various time periods (5hrs, ON). Harvest cells by centrifugation (6000 rpm/5min), aspirate 

supernatant and freeze pellet at  -70oC.  

3. Resuspend 1.5 ml pellet of bacterial cell culture in 0.75 ml of lysis buffer (see below). Incubate on 30ºC 15 

minutes or 30min on ice.  

4. Use the sonication procedure on the next slide  

5. Centrifuge 12,000rpm for 20min at 4oC.  

6. Collect sups to new tubes, and re-suspend pellets in 0.75ml lysis buffer.  

7. Take 60 l of sup and pellet to new tubes and add 20µl (1/4  volume) 4X sample buffer w/100mM DTT 

(freeze the rest of the lysates in -20ºC)  

8. Boil 5' and load on PAGE-SDS gel.  

 

LYSIS  BUFFER  

50mM Tris pH 8.0  

10% glycerol (for stabilization of the protein and prevention of aggregation). Glycerol in the protein solution may 

pose a problem in NMR and structure studies.  

0.1% Triton X-100 (for prevention of aggregation of hydrophobic and membrane proteins). Detergents chosen 

for the lysis solution should be specific to the proteins  

100ug/ml lysozyme (its MW is ~15Kd. If studying the induction of a protein of similar MW, you may consider not 

to add it).  

1mM PMSF and /or more anti-proteases (don't add EDTA, if your protein is his-tagged).  

DNAse 3U +  2mM MgCl final conc.  

Add lysozyme, PMSF right before the experiment.  

Add DNAse after sonication.  



Sonication: Example Continued 
(From http://wolfson.huji.ac.il/expression/procedures/cell_lysis/Lysis_of_bacterial_cells.html) 
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When sample is 1.5ml of O/N grown bacterial pellet, resuspended in 0.5-1ml of lysis buffer. 

 

Instrument settings: 

 

1. Select Microtip = YES on the menu  

2. Press Start (not PROG)  to put the Sonicator into a wait mode until a power setting is set 

(rotate clockwise) using the analog dial.  

 

Procedure  

1. Place the tube on ice and immerse probe in the sample. (Probe should be immersed 

completely, without touching the tube at all!! bottom or sides!)  

2.   Have another student or helper rotate the analog Power Setting dial to a level of suitable for     

the volume of your sample/tube (about 2 for example in this protocol), run for about 3-5 seconds 

before stopping by quickly rotating counterclockwise to the off/zero position 

3.  Wait about 30 seconds and repeat this process for about three cycles. The probe may be put in 

ice between samples to prevent overheating the sonicator tip.   

4. While sonicating, make sure sample is not getting too hot as the sonication proceeds. Adjust 

timing and/or power settings if required.   

 

Note:  

If your sample is in volume larger then 10ml you should replace the sonicator tip to the one suitable 

for larger volumes. Using the small tip, designed for smaller volumes will damage the tip and 

reduce the sonication efficiency.  

  


