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Autotune Series
High Intensity Ultrasonic Processor

70 Watt Model ¢ 100 Watt Model
130 Watt Model ¢ 150 Watt Model

USER’S GUIDE




RETURN OF EGUIPIVIENT

It is suggested that an Ultrasonic Processor in need of repair be sent back to the factory.

In order to receive prompt service, always contact the factory before returning any instrument. Include date of
purchase, model number and serial number. For instruments not covered by the warranty, a purchase order should
be forwarded to avoid unnecessary delay. Care should be exercised to provide adequate packing to insure against
possible damage in shipment. The Ultrasonic Processor should be sent to the “Service Department” with all
transportation charges prepaid and return of shipment indicated.

Please obtain a Return Authorization Number prior to returning the instrument.

IVIPORTANT
| CERTIFY THAT THE ULTRASONIC PROCESSOR AND/OR ACCESSORIES RETURNED FOR REPAIR
ARE FREE OF ANY BIOHAZARDOUS OR RADIOACTIVE MATERIAL AND ARE SAFE FOR HANDLING.
DO NOT RETURN ANY EQUIPMENT UNLESS SUCH CERTIFICATION CAN BE MADE.
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IMPORTANT SAFEGUARDS

READ BEFORE INSTALLING DR
USING THE EQLIFMENT

Your Llimzonic Processor has been designad i axsue noodmunt opereion safety. Howessss, no
design can complately pmoiecl egairet inpmoper Laage, which may msut in bedly Injury andior
property damaga. For your prowcton and squipmend safegueand, cbaorve the following wamings m
all imea, rend the opersting Indiructicns cansfully belom you siempt o oparais the equipment, and
reimin thi natruction manua! for jubire efsrence.

—High voltage Is presant in the poet eupply. Never mmave tha cover uniess qualifed (o do 80.
= To avold slecirical awek, disconnact siscirical powsr oard before emoving cover far sandcing.

= ks sure the Ukmasonic Procssesr (s property grounded with a 3-prong plug. Bafons plugging In,
oot slactrion! outiet v proper: earth grouncing.

= Mevar oparata tha power suppty uniasa i s oonneciad b e commertar.

- Never oparasa A proba with replaceabls tip without a tp.

= Maver touoh a vbreting proba.

= It = mecommenidad that ear proiacton ba used when opemding e Uitreaonic Processor.

The Utrmsanic Procesaor aupplied with this Insiruction menuel B comstruckad of 1he finest metarial
and the moriananahip meats the: bighest manufacturing standands, i has bean thomooghly teated and
Inepacid befara (Baving the faciory arvd whan usad In accordanoe with the procedures oullined in
this manual, Wil provids you wih many yeam of safe and dopendable service.



LOW SURFACE TENSION LIQUIDS « ORGANK: SOLVENTS

All probes, inciuding those with mpiscasble fipa, ure tuned o rezonas 5t 5 spaciic frequancy. IF
the rapiscashis tip ks ramowsd or Balxiad from tha rast of the probe, that elemant will no longar
rasonabs at thet requoncy. and 1he powsr supply will fall Low surfaoa tenslon iquids parstrabs
tha Imarfsca batwaan tha probe and tha replacoable 1p, and carmy the perticulates into 1he thread-
ofd gocton, iselating the lip from the probae. When procassing low surlsos tanalen oulds with a
13mm {1/27) proba, ALWAY'S uza a 2ol probe.

SECTION I - AEAVICE INFORMATIDN

OVERLDAD COROMTION

The fuze(s) protect the Ukrasonic Procosser against impropear usags, or malfunction. Should a fuse fed, procoed
a5 folowe:

1. Ensune 1hat the proba and/or Hip Is secumsly fastened.

Z. Raplary e fula,

3. St tha AMPLITUDE coniral o 100 . With tha 70 and 100 weit modst, et the PLLSEACONTINUOUS switch to
CONTINUOUS. With the probe In alr {out of the xampie), the waltimater shoukd read bolow 20 watte, Hthe resding
mEnwndx 20 walla, eet the AMPLITUDE control t2 OFF, and disconnact tha probe from tha oarmrerter.

4. 5ol the AMPLITUDE contml 1o 100 . I tha warttmater reads baiow 10 wati, the proba has falled or bs out of tune
ciw Iz mossshve ancaion, and should be replaced. I the watimesr raads abowe 10 watie, sither the comaartsr or
power suppty hae fallsd and should ba elumed for service.



Before each application, place the probe tip in water or alcohol and energize the power supply for a few seconds
to remove any residue.

If concerned with sample loss in test tube due to sticking, siliconize the test tube as follows: Wash and dry the test
tube thoroughly, coat with silicone, then air-dry. “Sigmacote” manufactured by Sigma Chemical Co., 3050 Spruce
Street, St. Louis, Missouri 63103, U.S_A., phone (314) 771-5765, is ideally suited for that purpose.

Probes may be autoclaved, or sterilized either by immersing in boiling water or in a detergent bactericide and a
disinfectant.

High viscosity and concentration are problematic. 5,000 cps and 15% concentration by weight are maximum limits.
If the sample is so thick that it will not pour or circulate easily, it is too thick and cannot be processed with ultrasonics.
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SECTION I - INSTALLATION

INSPECTION

Prior to installing the Ultrasonic Processor, perform a visual inspection to detect any evidence of damage which
might have occurred during shipment. Before disposing of any packaging material, check it carefully for small
items.

The Ultrasonic Processor was carefully packed and thoroughly inspected before leaving our factory. Responsibility
for its safe delivery was assumed by the carrier upon acceptance of the shipment. Claims for loss or damage
sustained in transit must, therefore, be made upon the carrier.

If damage has occurred, contact your carrier within 48 hours of delivery date. DO NOT OPERATE DAMAGED
EQUIPMENT. Retain all packing materials for future shipment.



ELECTRICAL REQUIREMVMIENTS

The Ultrasonic Processor requires a fused, single phase 3-terminal grounding type electrical outlet capable
of supplying 50/60 Hz at 100 volts, 115 volts, 220 volts, or 240 volts, depending on the voltage option selected.

For power requirements, check the label on the back of the instrument.

Prior to plugging the electrical cord into the wall outlet, ensure that the power module on the back of the instrument
displays the proper voltage. if not, disconnect the power cord, and using a screwdriver open the power module,
remove the fuse holder, rotate it and reinsert it. For 100 and 115 volts, the voltage displayed will be 115. For 220
and 240 volts, the voltage displayed will be 220.

WARNING
For your personal safety, the electrical line cord is equipped with a 3-prong grounding plug.
Do not, under any circumstances, defeat the grounding feature of the power cord by removing
the grounding prong. The plug must be plugged into a mating 3-prong grounding type wall
receptacle.

INSTALLING THE ULTRASONIC PROCESSOR

The Ultrasonic Processor should be installed in an area that is free from excessive dust, dirt, explosive and
corrosive fumes, and extremes of temperature and humidity.

processing time, using a narrower vessel, and lowering the temperature of the liquid will usually prevent aerosoling
and foaming. Do not use antifoaming agents or surfacants.

During cavitation, free radicals are formed which, if they are allowed to accumulate, can greatly affect the biological
integrity of the sample by reacting with proteins, polysaccharides, or nucleic acids. Although during short periods
of processing their formation is not normally considered a problem; for prolonged processing, the addition of free
radical scavengers such as N2O, cysteine, reduced glutahione, dithiothreitol or other SH compounds, might be
beneficial. Saturating the sample with a protective atmosphere of helium or hydrogen gas, or dropping a small
pellet of dry ice in the sample, will usually inhibit free radical formation.

Since the greatest concentration of energy is immediately below the probe, it is imperative that the sample be kept
as close to the tip as possible. Liquids are easily processed because the free moving cells circulate repeatedly
below the probe. Solid materials, however, have a tendency to be repelled by the ultrasonics, and should be
processed in a vessel large enough to accommodate the probe, yet small enough to restrict sample movement.
For small samples, conical shaped test tubes are recommended. Although plastic tubes work well, glass and
stainless steel tubes are somewhat more effective than plastic ones because they do not absorb the vibrations.

Allowing the probe to come in contact with the vessel will decrease the power output, and cause tiny glass particles
to migrate into the liquid. Although these glass particles will not adversely affect the chemical composition of the
sample, they will form a thin grey layer on centrifuging. If the probe has to come in contact with a solid sample,
use a standard 20 mm (3/4") diameter stainless steel centrifuge tube cut to 70mm (3") length. Do not use a glass
tube. Microtips must never be allowed to come in contact with anything but the liquid, because the stress resulting
at the point of contact with the vessel will cause the microtip to fracture. Although larger probes will not fracture if
they come in contact with the treatment vessel, they may cause the vessels to fracture.
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Cell disruption can be enhanced by increasing hydrostatic pressure (typically 15-60 psi) and viscosity. For
microorganisms, the addition of glass beads in the 0.05 to 0.5 mm size range promotes cell disruption by focusing
the energy released by cavitation, and by physical crushing. Beads are almost a prerequisite when disrupting
spores and yeast. A good ratio is one volume of beads to two volumes of liquid. Glass bead are available from
Catatphote, Inc. P.O. Box 2369, Jackson, Mississippi 39225-2369 USA, phone (800) 221-2574 or (601) 939-4612,
FAX (601) 932-5339, Jayco Inc., 675 Rahway Ave., Union, NJ 07083 USA, phone (908) 688-3600, FAX (908)
688-6060, or Sigmund Lindner GmbH. P.O. Box 29. D-95483 Warmensteinach, Germany. Phone (49) 0 92 77 9
94 10, FAX (49) 092 77 9 94 99.

When processing difficult cells, pretreatment with an enzyme such as lysozyme or byaluronidase might be
beneficial. Glusulase has been used successfully with yeast, lysostaphin with staphylococcus, collagenase with
skin and cartilage, and trypsin hyaluronidase with liver and kidney.

If enzymes can not be used, the following procedures should be considered: Freezing the sample at —70°C
overnight, then thawing in ice water immediately prior to sonication.

Whenever possible, the tissues should be diced very small to permit movement within the liquid. Tough tissue such
as skin and muscle should be macerated first in a blender or the like for about 10 seconds, and confined to a small
vessel during ultrasonic treatment. Freezing followed by powdering could also be resorted to if this procedure is
not detrimental to the experiment. If sub-cellular particles are desired intact, the amplitude control should be set
low and the processing time increased.

Insert the probe deep enough below the surface of the sample to inhibit aerosoling or foaming. Foaming

substantially reduces cavitation and can cause protein denaturation. Processing at a lower power setting without
foam is much more effective than processing at a higher power setting with foam. Decreasing the power, increasing
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SECTION Il - OPERATION

PRINCIPLES OF ULTRASONIC DISRUPTION

The ultrasonic power supply converts 50/60 Hz line voltage to high frequency electrical energy at 20 kHz or 40
kHz (20,000 or 40,000 cycles per second), depending on the model. This high frequency electrical energy is
transmitted to the piezoelectric transducer within the converter, where it is changed to mechanical vibrations. The
vibrations from the converter are intensified by the probe, creating pressure waves in the liquid. This action forms
millions of microscopic bubbles (cavities) which expand during the negative pressure excursion, and implode
violently during the positive excursion. It is this phenomenon, referred to as cavitation, which produces the powerful
shearing action at the probe tip, and causes the molecules in the liquid to become intensely agitated.

NOTE
The Ultrasonic Processor is available with five probes - a 2 mm (5/e4") microtip, a 3 mm (1/s")
microtip, a 6 mm (1/4") microtip, a 9.5 mm (3/g") microtip, and a 13 mm (1/2") probe.
The 2 mm microtip is optional, and at 20 kHz can process between 100 microliters and 5
milliliters.
The 3 mm microtip is standard with the 70 and 100 watt model, and at 20 kHz can process
between 200 microliters and 10 milliliters.
The 6 mm microtip is standard with the 130 and 150 watt model, and at 20 kHz can process
between 10 and 25 milliliters.
The 9.5 mm microtip is optional, and at 20 kHz can process between 25 and 50 milliliters.
The 13 mm probe is optional, available with or without replaceable tip, and at 20 kHz can
process between 50 and 150 milliliters.




FUNCTIONS OF CONTROLS, INDICATORS, AND CONNECTORS

FRONT PANEL

AMPLITUDE contro!

When depressed, switches the main power on or off. When rotated, controls the amplitude
of vibrations at the probe tip.

Pulsing button*

Located on the converter. When depressed activates the ultrasonics.

PULSE/CONTINUOUS
switch*

Select the application of ultrasonics on the pulse or continuous mode.

TIMER™"

Sets the duration of ultrasonic application from 1 minute to 10 minutes. When depressed,
activates the ultrasonics for the length of the timing sequence selected.

PULSER**

Activates the ultrasonics on a pulsed mode.

Pulse duration can be varied from 1 second OFF/1 second ON, to 1 second OFF/
10 seconds ON.

OFF cycle is always 1 second.
ON cycle is variable from 1 second to 10 seconds.
In the OFF position the ultrasonics is continuous.

Intermittent operation inhibits heat build-up in the liquid and provides more efficient
processing by allowing the material to settle back under the probe tip after each burst.

WATTMETER

Indicates in watts the amount of ultrasonic power delivered to the probe.

*For 70 and 100 watt model only.
**For 130 and 150 watt model only.

OPERATING SUGGEESTIONS AND TECHNIGLIES

CISALPTING CELLS

Bingw-call organisme {microorganizmes) cormiet of o eemiparmeanabls, 1ough, righd, ouler cell wall surmourking the
pretoplesmi; {cyioplasmic) membrane and cyioplasm. The cyloplaam is made up of nucislo aclds, proteins,
oarbohydraias, lpids, enzymss, inomganic iong, vitamins, plgmenta, Inchxion bodiea, and aboul 50% watar. In
arder 1o lsalmte and sxiract any of thees substanoes from Ineida 1ha call, | ks nacassary to bresk the cell mall and
protoplasTec membrana. in soma cesss, 1ha colla may sxarsts the dealed substanss, but, I moet cases, the osll
wall myusd ba uirssorically dlsrupted to release thase substances.,

Miorc-orpunisme differ greatly in ihelr sanakivity #o ultrasonic disintsgration. For sxempio, Tha most readily
c(rtograted am ihe rod-like forms (baclil), whibs the spherical onganiame (coocl) e much mom resistam. The
group Mycabactaria, towhich the tubsmulosia cnganiem belonge Is particulary difficult to diarupt. Ganaradly, animal
calls are mars aaxily diaintegrated than plant pells, and red blood cols are moro readlly disimagrated than musse
oalla bocauss thay |ack a protedtive cell wall.

With ulrasenic procsssing, the molsculr molien 0 the sampls will wually couta tamporature slsvstion —
sapaciafty wih zmal volumos. Sincs high temperiung reduces cavitaton, the sample imperature ahould ba kept
2 low a3 poasibla — prefersbly [uat above s freezing point. This can be accomplished by immaming tha sample
vaesal In an lca-gdH-water bath. Tamparahire elevation can alss bs minkmired by using 1he puiser of subjecting
tha samplo 1o several shart bunals.



CAUTION
Do not operate the power supply unless it is connected to the converter.
High voltage is present in the power supply — Do not operate with the cover removed.
Never allow a microtip to vibrate in air for more than 10 seconds.
Do not allow the vibrating probe to come in contact with anything but the sample.

FUNCTIONS OF CONTROLS, INDICATORS, AND CONNECTORS (cont.)

REAR PANEL

9 pin D-sub connector Connects to external actuation device, and enables remote power and frequency monitoring.

Footswitch jack* Connects to the footswitch cable.

4 pin connector Connects to the converter with thumb activated pulsing button.**

—

. Immerse the probe into the sample.
2. For continuous operation with the 70 and 100 watt model, set the PULSE/CONTINUOUS switch to CONTINUOUS,

then set the AMPLITUDE control to 40.

. For pulsed operation with the 70 and 100 watt mode!: 1) Set the PULSE/CONTINUOUS switch to PULSE. 2) Set

the AMPLITUDE control to 40. 3) Depress the thumb activated pulsing button on the converter.

. For continuous operation with the 130 and 150 watt model set the AMPLITUDE control to 40.
. For pulsed operation with the 130 and 150 watt model, use the optional footswitch or the PULSER.
. Fortimed operation with the 130 and 150 watt model: 1) Set the TIMER as required. 2) Set the AMPLITUDE control

to 40. 3) Depress the TIMER knob.

. If necessary, rotate the AMPLITUDE control to increase or decrease the intensity as required.

IVMIPORTANT

Proper care of the probe is essential for dependable operation. The intense cavitation will, after a prolonged period of time,
cause the tip to erode, and the power output to decrease without showing up on the wattmeter. The smoother and shinier
the tip, the more power will be transmitted into the sample. Any erosion of the probe tip will increase the rate of future
erosion. For that reason it is recommended that after every 5 or 6 hours of use the tip be examined, and if necessary,
polished with emery cloth or an abrasive wheel. Since the probe is tuned to vibrate at a specific frequency, itis mostimportant
that only the contaminated surface be removed. This procedure can be repeated as long as the wattmeter reads less than
20 watts with the probe out of the sample, and the AMPLITUDE control setat 100 . Then the probe or replaceable tip should
be changed.

BNC connector Connects to the converter without thumb activated pulsing button.

Power module Connects to the electrical line cord and houses fuse(s) for AC line protection.

*The 70 and 100 watt model can be used either with a footswitch or a converter with a pulsing button. Not with both. A standard converter must be used with a footswitch.
**For 70 and 100 watt mode! only

9-PIN D-SUB CONNECTOR

Pin No. Description

Not connected

Not connected

Not connected

Enables connection to a frequency counter.

Ground

Energizes the ultrasonics when connected to ground.

1
2
3
4
5 Enables connection to an external power monitor (10 mv = 1 watt).
6
7
8

and 9 Enables the intensity to be remotely adjusted to pin 9
using an external 10K potentiometer. 10K g

to pin 8

to pin 6

NOTE

To vary the intensity remotely using a variable DC power supply (0-5V) instead of a 10K potentiometer,
connect the positive to pin 8 and the negative to pin 6.
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PREPARATION FOR USE

HON~—

CAUTION

If the Ultrasonic Processor has been left in a very cold or hot environment for a prolonged
period of time, do not operate until it has reached room temperature.

. Ensure that the AMPLITUDE control is set to OFF.

. Plug the electrical cord into an electrical outlet.

. If the probe is not already assembled, observe step 4.

. Hand assemble the probe to the converter, and using wrenches provided, tighten securely.

CAUTION
Never assemble or disassemble a probe by holding the converter in a vise.

. Mount the converter/probe assembly in a lab stand. Secure the clamp to the 11/4" (32 mm) diameter converter

housing only.

. Connect the converter cable to the power supply.
. If the optional footswitch is used, insert the footswitch plug into the jack on the rear panel. Make sure that the plug

is inserted forcefully all the way in.

LUENG THE LILTRABONIC PADCEEBOR g

Tha Speed Contnod on an ardomobile, cGun, 10 & coriadn axies, be oompemd ko & Ltrasonk: Procassor. This
dendoa ia casigred &y ihaviain tha vehicls mte of invel conslard. Az the irain changes, oo do the pOWEr
rulremonic. Tim Speed Controd senins heos raquiroments, and automatically aousts iha amoont of power
disivmmd b the angpne, I oroer (0 companasis for ihain over changing conditions. The sTsaper the inclins,
iho greatar the reatsianne 1o the movement of the vaiscle, ard the prealer i ATOUTT of power thel wil! be
calvered by ¥a ongins, 0 ovamcome Fad reeltance.

The Litrasonk: Prooessor  dasignad 1o dodver conatant srmpitiek. An the nosistance 1 ¥ movamens of
i probw iNCrosses, 50 00 tha power requiamBnts. The power suppdy sensss (hopa roguiraments, and
aLtomateaty inoreases ¥ dmolnt of powar delvemd, in onder 10 malai e scomion at e prodo G
oot Lindar icentical inading condfions, the watiage delvend by tws power Sunoiios wif cifemect power
miings wil ba idanticed (provided both bave sufficlerd power capabiiy).

The AMPLITUDE coniral afiows e ulrasonc vibmatons at the pmibe lp o Do sl (0 &Ny desined sl
Akhough the degree of cavitstion regxad ko procesu i samplo can mady be defarmingd by visoa!
oheanation, the amound of powdr QUed cannel be predeferninet A sensing natwerk cordinuously
monliors e cudout reqQuiraments, and aulormelicedy adfuel the power io malnisl the ampfiude & the
prossfaciad brvel. The grisdior e Rasisancs It tha movemna of e proba due i visooEly, o
komeceion of the proba Inin the semple, ey plobe diamates, or INgher presoure, i groaler the amourt
of power that wil be deivenotd 0 the probe. Satiing the AMPLITUDE control Asly ciockwine wii nol cana e
ITRLOTILNT Dawer i by delvered io De samais, The mevomown power that ihe LRraeoric Proceasor is aepabis
of cafring, wi orly be cofivared whan tha resistance i iha moveman! of the proba /s high evough 5 draw
INLOTLNT! WD,

This phancmenaon can ba demonsirsied as fofows: Deproos the probe down ageingt & plece of wood. Tha
graaler the down presxurs, and consaquont grofliey rasisianss ic the mownant of the probs, 3w greanier
the amourd of power thar wil be cadvemnd by e powsr supoly.
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