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UNIVERSAL PRECAUTIONS

Universal Precautions should be followed on all specimen samples, regardless of whether a sample is known to contain
an infectious agent. Laboratories handling specimen samples are advised to comply with applicable parts of the following

government and clinical standards, or their equivalent in the country of use:

o Centers for Disease Control (CDC), Universal Precautions for Prevention of Transmission of HIV and Other Bloodborne
Infections, published 1987, updated 1996

e Clinical and Laboratory Standards Institute (CLSI), GP17-A2 Clinical Laboratory Safety; Approved Guideline - Second
Edition, published 2004, ISBN 1-56238-530-5

e Clinical and Laboratory Standards Institute (CLSI), M29-A3 Protection of Laboratory Workers from Occupationally
Acquired Infections; Approved Guideline, Third Edition, published 2005, ISBN 1-56238-5674

o Occupational Safety and Health Administration (OSHA), 29 CFR 1910.1030 Bloodborne Pathogens
e International Standards Organization (ISO) 15190:2003, Medical Laboratories - Requirements for Safety

Trademarks

Patented or patent pending and registered or registration-pending trademarks of Covaris are protected.

Registered names and trademarks used in this document, even when not specifically marked as such, are not to be considered
unprotected by law.

WCS and AFA are either registered trademarks or trademarks of Covaris, Inc. in the United States and/or other countries.

Teflon is a registered trademark of The DuPont Company.

Information subject to change without notice

For Research Use Only (RUQ)

Not for use in Diagnostic Procedures

Product covered by Patent No. USé, 719,449, US6, 948,843, and other pending applications
20210 Covaris Inc., All Rights Reserved

Covaris, Inc.

14 Gill Street, Unit H
Woburn, Massachusetts
01801-1721 USA
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Warnings

For the Safety of Operating Personnel:

Make sure that the equipment is properly grounded. DO NOT operate if it is not properly grounded.

The unit is equipped with a power plug appropriate for the destination country. DO NOT, under any circumstances, remove the
grounding prong from the power cord.

DO NOT attempt to operate the equipment with the safety cover in the open position or without water in the acoustic
assembly; the acoustic system will not work. If there is any indication that the Safety System is not functioning properly,

DO NOT operate the equipment and contact Covaris immediately.

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be

impaired.

To Prevent Damage to the Equipment:

The instruments are designed to operate in ambient laboratory conditions e.g., 19 °C to 25 °C (66 °F to 77 °F).

DO NOT operate the instrument in a cold room environment; the system is designed to operate with a water bath and includes a
solid state heater/chiller apparatus to control sample temperature.

NEVER run a method without water in the acoustic assembly; this could damage the transducer. The instrument is equipped
with a water level sensor to protect the transducer. The system will not allow the acoustic wave treatment to start unless an
adequate volume of water is detected.

DO NOT leave water in the water bath with instrument power turned off for an extended time as this disables the water
cleaning system within the apparatus.

AFA-grade water should be used to fill the supply water bottle.

DO NOT employ isopropyl alcohol, ammonia-based or abrasive cleaners on the acoustic assembly.

Sample plates should be stored in a dry place when not in use.

DO NOT load third party hardware, software, or parts onto the system without consulting with Covaris.
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Warranty

When used in accordance with written instruction and under normal operating conditions, the Covaris instruments are guaranteed

to be free of defects in MATERIAL and WORKMANSHIP for one (1) year from the date of original delivery by an authorized
representative. Any component proven defective during the stated period will be repaired free of charge or replaced at the sole
discretion of Covaris, F.O.B., Woburn, Massachusetts, U.S.A. provided that the defective component is returned properly packaged with
all transportation charges prepaid. The customer is expected to perform basic diagnostics and component replacement via telephone
support from Covaris personnel. If Covaris personnel are required to perform on-site repair, all travel related costs are paid by the

customer. A limited warranty as specified may apply to certain components of the equipment.

Warranty Exceptions

This warranty is void if failure of the software or hardware has resulted from accidents, abuse, improper maintenance or repair, or by
misapplication from the customer. It is also void if damage is caused by any unauthorized attachments or if modifications are made to

the equipment. Removing or tampering with the Safety Enclosure will void the warranty, and the customer will assume all liabilities.
This warranty is limited to the original purchaser and is not transferable.

The software will perform according to the accompanying written materials and the medium on which the software is delivered is
free of defects in materials under normal use and service. The warranty is void if damage has resulted from third party software not

intended for use with the system.

The high-power focused transducer is designed to give maximal mechanical energy output in water. Permanent damage to the
transducer and electronic circuits could result if the transducer is operated without water. Operation of the system without water in

the water bath voids the warranty.
CONTACT COVARIS, INC. SHOULD YOU HAVE QUESTIONS OR CONCERNS PERTAINING TO THE USE OF OUR EQUIPMENT.

Warranty Services

The purchased equipment is covered by a twelve (12) month warranty which includes all the necessary services and support necessary
so that the customer can successfully operate their equipment. Extended warranties are available at the end of the original 12 month

warranty period.

Services included with the original purchase of the system are:

Technical Support - Ongoing assistance with the operation or application of the equipment and/or troubleshooting is provided via:
o Telephone
- United States: Tel: +1 781.932.3959 during the hours of 2:00 a.m. to 5:00 p.m., Monday through Friday,
Eastern Standard Time (EST), Greenwich Mean Time (GMT-05:00)
- Europe: Tel: 44 (0) 845 872 0100, during the hours of 9:00 a.m. to 5:00 p.m., Monday through Friday, Greenwich Mean Time

o E-mail queries to techsupport@covaris.com or applicationsupport@covaris.com

ML230 Instrument Repair - Warranty repair of the ML230 is provided on site. All labor and expense charges are included. Failure due
to accident, abuse, or improper operation is not covered. An Operator’'s Manual is provided with the equipment. This manual includes

sections on the operating instructions, maintenance guidelines, and troubleshooting tips.
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1. Introduction

1.1 Overview of the User Manual
This manual contains the installation, operation, and service instructions for the ML230 Focused-ultrasonicator which are essential
to the proper use and care of this equipment. Should any unforeseen problems occur with the normal operation of the equipment,

contact Covaris Technical Support (techsupport@covaris.com) immediately.

The following definitions apply in this manual:

NOTE: Informational. WARNING: Personal injury may occur. CAUTION: Equipment damage may occur.

1.2 The ML230 and the Covaris Process
The ML230 Focused-ultrasonicator is based on Covaris Adaptive Focused Acoustics (AFA) technology. This instrument is designed to
provide researchers an integrated stand-alone tool to be used in laboratory environment. The instrument is ideal for those who work

with DNA shearing and sample preparation.

The system is comprised of the Treatment System which delivers the acoustic energy to the sample, the Safety System which protects
users from inadvertently contacting the high intensity acoustic energy, and an embedded Computer and Application Software which

provides users an interface to control the device.
The Covaris Process uses Adaptive Focused Acoustic energy to precisely control cavitation and acoustic streaming within the sample

treatment vessel in a non-contact, isothermal fashion. Focused acoustic energy is generated and delivered to individual samples. The

mechanical energy imparted on the sample results in a controlled series of compression and rarefaction events.
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2. Installation and Setup

2.1 Unpacking the System
Follow the included instructions for removing the ML230 instrument and accessories from their shipping materials.

2.2 Assembly
The following items should be found in the package of the Covaris ML230 instrument:

e ML230 main unit
e Accessory Box

- Bubble Level Tool

Figure 2.1 Leveling Tool

- Sample Tray Assembly

Figure 2.2 Sample Tray Assembly

- 2 Plastic water bottles
- 1 ML230 power cord

- Sample Racks and Consumables, depending on order configuration

CAUTION: The ML230 weighs about 80 pounds (36 kg). With the front of the instrument closest to your body, lift the ML230 by gripping from its base
plate. Lifting the unit by its plastic case or doors will damage the instrument.
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Touch Screen
Control Panel

Sample Handling
System behind
Safety Cover

Safety Cover )

Resevoir and Drain
Water Bottles

O

r

( Leveling Feet Accessory Drawer )

Figure 2.3 Front view of the ML230 instrument

After the instrument is unpacked, position the ML230 on a flat surface near a power outlet. Use both sides of the base to lift the

instrument. DO NOT lift by the plastic parts at the front of the instrument.

1. Assemble the Water Control supply and waste bottles.

e |ocate the two plastic bottles in the accessory box.

Filling Cap I/I ,!
Quick Disconnect
Fitting towards
Vent front of ML230

Figure 2.4 Water Control System Bottle

ML230 Setup & Instruction Manual 8 Part Number: 010516 Rev G | April 2021



Covaris

* Remove the cap on the ‘Supply’ bottle , fill the bottle with AFA-grade water, and replace the cap.

r-

Figure 2.5 Remove cap to fill.

NOTE: The ‘Waste’ and ‘Supply’ reservoirs are not interchangeable. The ‘Waste’ bottle vent is marked ‘Waste'.

Figure 2.6 Supply and Waste Bottles with Waste
Bottle Labeled.

* Holding the two quick-connect tubes up and out of the way, slide the empty Waste bottle into the left-most opening at the
front of the ML230. The vent and cap are toward the rear; the Quick Disconnect port toward the front of the instrument.

o Slide the Supply bottle filled with water into the remaining opening, between the Waste Bottle and the sample handling

area.

Figure 2.7 Bottles into Water Control Bay
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e Press the two Quick Disconnect fittings into the Waste and Supply bottles until they click into place. See Figure 2.4.

Press fitting on
the ML230 into the
mating fitting position
on the bottle until it
clicks into place.

"FEEriRsaninni

Figure 2.8 Connecting Water Control Bottle to System

2. Assemble the Sample Tray Assembly to the ML230.

e Locate the Sample Tray Assembly in the accessory box

Holes for Locating Pins
Located on Rear Face
of Mounting Bracket

Figure 2.9 Mounting Bracket

Locating Pin Holes )

&
¥
" Fg e
" 1-.-'_'.. = .I-\-.'
: et e AT ~ ML
¢ [ Mounting Bolt
| ¥ -
o R L T A
LR A e '-.-'.'-f ",Fh--'-df’n P NS

Figure 2.10 Mounting Bracket
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o Lift the Safety Cover open.

¢ Slide the Sample Tray Assembly locating pin holes onto the pins on the motion system, behind the safety cover.

The sample tray faces to the left. Refer to the image below.

—

R |

: & .
= L {2 &
l;..' .~
'A Locating Pins

)

Figure 2.11 Mounting Bracket installed in ML230

e Thread the Sample Tray Assembly’s thumbscrew into the motion system and snug it finger-tight.

Power Switch

Snug Thumb Screw
to Finger-tight

Figure 2.12 Sample Tray Assembled to ML230 Figure 2.13 The power panel of the
ML230 instrument

3. As shown in Figure 2.13, plug the AC power cord into the power inlet located about half-way up the left side of the ML230 rear

panel. Plug the AC power cord into the power outlet.

The entire instrument may be relocated in this assembled configuration by disconnecting power, lifting from the bottom, relocating, and

repeating the appropriate assembly steps.

NOTE: Any time the ML230 is moved to a new location, follow the instrument leveling procedure described in Section 2.3.
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2.3 Leveling the ML230 Instrument
This step is very important to ensure proper filling and draining of the water bath and proper instrument operation. Once the ML230

is installed in the location in which it will be used:
e Open the Front plastic safety cover

o Place the leveling fixture in the sample tray

Figure 2.14 Leveling Tool

« |f the bubble is to the right side of the center markings of the sight glass, the right side is high, and the right side feet need to be
shortened. If the bubble is to the left side, the right side is low, and the right side feet must be lengthened. Adjust both front
and rear feet an equal number of turns.

» Repeat the process above to level front-to-rear, adjusting only the feet in the front. If the bubble is in the center of the fixture
sight glass, no adjustment is required. If the bubble is to the front side of the center markings of the sight glass, the front
side is high, and the feet need to be shortened. Alternatively, if the bubble is to the rear, the front side is low, and the legs must

be lengthened. Adjust both front feet an equal number of turns. The feet can be adjusted by hand; no tools are necessary.

NOTE: The feet can be adjusted by hand; no tools are necessary.

e Lengthen or shorten both legs on the right side of the instrument an equal amount, as in Figure 2.15, until the bubble is centered

in the leveling fixture sight glass.

Figure 2.15 ML230 Leg Height Adjustment
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2.4 ML230 Software

SonoLab 10 has been pre-installed on the ML230 instrument. No further installation or configuration is required.

SonolLab is the software used to control a Covaris Adaptive Focused Acoustics instrument for processing a sample. It is designed
to create, edit, and run a sample processing program called a method. It has provisions to run, pause or stop a method and view

execution histories which contain a record of key instrument parameter values during a run.

If it is necessary to install or re-install SonoLab, please contact Covaris for the latest versions, downloading, and installation

instructions.

2.5 Starting the ML230

NOTE: The ML230 is shipped with the sample tray removed. If the sample tray has not already been installed, follow the instructions from Section 2:
Installation and Setup.

Turn on the ML230 power switch located about half-way up the left side of the rear panel.

SonolLab will automatically connect to the instrument, and a window will appear asking whether the instrument is to be homed. Touch
“Yes”. The motion system will perform its initialization sequence, the homing window will close, and the SonoLab Home screen will be
displayed, as illustrated in Figure 2.16.

W13 levl SCHEDULE HISTORY ABOUT Log In
Mathod | <c< romethod - R =

Plate: - Run
Temperature: 21.9 ("C)  Setpaint -- ['C) Power 5.8 (watts)
State - Degas Time: 00:00:18

Steps Traatment Time: -- f - Abort

& System Status

* s
3 Motion Control
"
‘. Water Control

@3 Method Options

L
-Q_ 2

Figure 2.16 The SonolLab Method Screen
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3. Operation

3.1 General Overview

Touch Screen
Control Panel

Sample Handling
System behind
Safety Cover

( Waste Bottle Safety Cover )

i

( Supply Bottle

branfininiiis

o

[ 4

( Leveling Feet Accessory Drawer )

JHI

Figure 3.1 Principal components of the ML230 instrument

The Safety Cover is used to protect users from potential acoustic hazards during the treatment. The acoustic treatment will not be

started if the Safety Cover is open.

The Acoustic Assembly, located in the water bath below the sample tray, is used to transmit the acoustic energy from transducer
to the sample through the coupling media (AFA-grade water). The assembly incorporates an Acoustic Transducer which converts
electrical signals into ultrasonic acoustic signals. The assembly also incorporates Sensors for water level and temperature to ensure

that these are appropriate during acoustic treatments.

The 2-axis Motion System is designed to automatically align the sample tube at the appropriate position and height in the acoustic

field for processing. Tubes are loaded into appropriate Racks, which are then placed on the ML230 sample tray.

An Embedded Processor provides an interface for controlling the ML230 instrument via the touch screen at the front of the ML230.

The Electronics Cabinet provides the hardware for controlling the acoustic transducer, the temperature, and sample position during

processing.

The Enclosure Light is normally lit when the instrument is turned on. The user can disable the light from the SonolLab Home screen.
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The Water Control consists of a pump, valves, supply and waste bottles, and interconnecting plumbing. These components are

controlled automatically by SonolLab software to fill, drain, and maintain the correct water level in the water bath.

When the bath is filled, the water is circulated through a UV sterilizer and particulate filter to prevent biological growth in the water
control hardware.

The Thermal Module controls the water bath temperature. It cools or heats the acoustic assembly, maintaining the water bath at or
near the setpoint programmed in the method. No external chiller is required.

WARNING: During treatments, objects immersed in the focal zone above the transducer will be exposed to high acoustic intensity when the system is
activated. Always close the Safety Cover prior to starting a method. Do not tamper with the door-closed sensor system.

3.2 Preparing the ML230 for Use
To run an acoustic treatment, the following conditions must be met:
a. The ML230 motion system must be initialized

b. There must be an acoustic method selected in the Method box

O

. The proper rack and consumables must be in place on the ML230 sample tray. See Section 3.4, Loading the Samples

d. Water Temperature must be within acceptable Min and Max limits

0]

. Water must be at the level required by the consumables specified in the selected method

—

The safety cover must be closed

The Run button will remain gray and inactive until all necessary conditions except water level and temperature are met. The ML230
automatically corrects these when “Run” is selected.

To achieve an acceptable status on the other conditions:

a. The ML230 motion system normally initializes when Sonolab starts, unless the user purposely skipped this step, in which case
the motion system can be homed from the Motion Control pane.
« Touch the Motion Control button to display the Motion Control pane

e Touch “Home’ to initialize the motion system

( Touch the Motion Control button then touch Home )
IVIOTION LOontr

Home Load

RFID STOP N
-3 Motion Control

m 8 Water Control

@ Method Options
v -0

Figure 3.2 Motion Control Panel
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b. To select and load an acoustic method, touch the “Method” bar, as shown in Figure 3.3, to display the Method Select pane.

Navigate through the list with the vertical scroll bar, if necessary, and select a method.

If Consumable-based Method Selection is enabled, the “Method” bar is disabled. See Consumable-based Method Selection after
Step D below for selecting methods with this option enabled.

NOTE: Several acoustic methods will come pre-installed onto your system.

cears  Sopolab 10.1 for ML230

Touch to display Method Select pane
i3 leinl SCHEDULE HISTORY ABOUT
& [

Method | << nometha v

Plate: w
Temperature: 204 (') Current Method 350 bp
State: o <<< no method >»> k
Stops 350 bp ;
500 base pair
Pop_Pulsing

Scan_Full_Plate

oo I o]

Figure 3.3 Selecting and loading an acoustic method

c. Open the safety cover and insert the samples onto the sample tray.

d. The Safety Cover Closed status will turn green as soon as the Safety Cover is completely closed.

(L1301l SCHEDULE HISTORY ADMIN ABOUT Log Out

Mathod | sooesa, T g System Status m
Flate L2 ED, S00699 PS Rack B AR
T e AT ke Ty e Connected o e
Saste e Mot Connected W -,
tzmed W ]
oy Sy Coves Cloned o (DR0CN Abort
Process Wister Degased: W R
T— Temperatuce within bmite o
2 Supphy Bameriin o st ':E’} Lystem Status
Wiasne Fuelar o 5 :
LAY Light o « o+ hotion Control
Method Valat: W
: " Water Control
AP Conneied Mo
@ Maethod Options
T

Figure 3.4 Instrument Status Panel - All OK

The remaining conditions, along with their related states, are displayed in the Instrument Status panel (see Figure 3.4). Touch the
“System Status” button to display the Instrument Status panel. An acceptable condition is indicated by a green check mark in the
Status box.
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If any of the items in the Status list display, a red X will also be displayed in the System Status button, as shown in Figure 3.5.

TARL R AT

HIS

Ared X in any item(s) in the Status list
results in a red X in the System Status button

Hibp
- La il

5["C) Satpont: 10.0 [°C)

e Acoustics Connected:

feat run methodt Instrament e Motion Connected:
WCS Connected: Abort
Homed:
Cover Closed:
Water Degassed: AP-T5 x System Status

Temperature within Reits:

Y

.
+

APl Connected:

s

Motion Control

Water Control

< &

Figure 3.5 Instrument Status Panel - All OK

Methed Options

- O

A yellow triangle indicates that degassing time or temperature targets have not yet been met.

Once a method has been loaded and all conditions except temperature, degas state, and water level are acceptable, the Run button will
turn green and the selected acoustic method can be started.

To modify an existing method, see Create and Edit Methods in Section 5.

Consumable-based Method Selection

SonolLab can be configured with Consumable-based Method Selection to limit the displayed list of methods to only those compatible

with the current consumable. See ‘Method Options’ in Section 6.1 and ‘Managing Users’ in Section 6.5.3 for details on configuring
users to use Consumable-based Method Selection.

s =
Plate: R230_520272 96 AFA-TUBE TPX Plate +0.5 offset
Temperature: W5 ['C)  Selposen 100 (0] Porwer; 5.8 (wans)
Sase ke Diegas Time: 000423
Steps Click Run to sebet method Teeatment Timis 00:00,00 / 00:01:00
Process Cuthaning: hone
Treatment

Dunborc#00  PETEL DR30 COPR20D AR IRD &
s
&
¢

Figure 3.6 Method’ Screen with Consumable-based Method Selection Enabled

To select and run a method with Consumable-based Method Selection:

1. With the consumable containing the sample on the sample tray, touch ‘Run’.

(5131, [+1= 0 SCHEDULE HISTORY ABOUT Log In

Abort

System Status
Mation Control
Water Contrgl

Method Options

2. The ML230 performs RFID validation of the inserted consumable. The method run fails if the RFID check is invalid.

ML230 Setup & Instruction Manual
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3. Sonolab displays a dialog listing the methods available to run. The displayed methods use the consumable part number
embedded in the RFID tag. If the user is assigned specific methods, only those methods assigned to the user will be displayed in
the list.

Select Method

Selected: 500699 TPX strip
100_bp_TPS Strip

Exm W

175 bp ML230 8 AFA-TUBE TPX Strip (
350 bp ML230 8 AFA-TUBE TPX Strip /) System Status
S00699_TPX strip -} Maticn Contral

n m &  Water contral

L ) Method Options

Figure 3.7 Method Selection List with Consumable-based Method Selection Enabled

4. User selects method from the list and clicks OK, or Cancel to abort.

5. System runs the method.

The method’s total and remaining run time (hours, minutes, and seconds), temperature setpoint, and actual bath temperature will be

displayed on the main screen as shown.

I3]0l SCHEDULE HISTORY

Treatment Time Remaining/
Total Treatment Time

Fbethiod | 350bp
P . -

(Temnpesatune: 217 ['C]  Setpoine 730 7] ) Porer: 5.3 wal
Starte: Idie A} v [egas Time: 00:13
Steps (Trum:m Time: MEJH:H:J
Froess Cegherineg: Man

= Durstian ddl  FRTE0 DRIO CPEDO AT,

( Bath temperature and setpoint )

Figure 3.8 Method Run Time and Setpoint

e. The ML230 system automatically adjusts the water temperature to match the method temperature setpoint after Run is
selected. Water Temperature status will turn green when temperature is within the Min and Max limits (typically 3 degrees
above or below the setpoint). The default setpoint (in the absence of a selected method) is 20 °C.

f. The ML230 Water Control automatically fills the bath to the appropriate level for the tubes specified in the method when the

Run button is touched to start a method. (See Section 3.3) The ML230 also degasses the water, as necessary.
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3.3 ML230 Water Control
To transmit acoustic energy to the sample vessel, the bath surrounding the transducer must be filled with deionized water. Covaris

recommends AFA-grade Water. You can also use highly purified water (at least ASTM Type Il or ISO grade 3).

The ML230 Water Control automatically maintains the correct water level in the bath for the sample vessels specified by a method.
This system either adds water from the Water Control supply bottle to raise the level of the bath or removes water from the bath to

the Water Control waste bottle.

Sensors detect if the supply bottle is empty or the waste bottle is full, and these conditions are reported in the Instrument Status
panel. To service the bottles, press the metal thumb latch on the Quick Disconnect Cap, as shown in Figure 3.9 to release the Quick
Disconnect Insert of the bottle being serviced, and slide the bottle out. Remove the cap at the rear of the bottle, then empty the waste
bottle or fill the supply bottle, as appropriate, and reverse steps to reinstall the bottle. The Supply bottle is to the right, next to ML230
sample handling system, and the Waste bottle is to the left of the Supply bottle.

Press Metal thumb latch to Release
Quick Disconnect Insert

Metal thumb latch

Figure 3.9 Releasing the Quick Disconnect Fittings

3.4 Loading the Samples
A variety of tubes and their associated racks are available for use with the ML230. In some cases, individual tubes are simply placed

into the rack as shown.

The 8 microTUBE strip is fitted to its rack as a unit. Open the hinged rack and insert the 8 microTUBE strip. The strip is keyed to fit

the rack in the correct orientation.

Tab on Strip and
Mating Notch on Rack

Figure 3.10 Assembling microTube 8-strip into Rack
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Close the hinged rack cover to secure the strip. Magnets in the cover hold the cover in the closed position.

Figure 3.11 ML230 8 microTUBE Strip 50 Rack

Open the ML230 safety cover. Place tubes and rack assembly into the ML230 sample tray shown in Figure 3.12. The racks are keyed

to load into the sample tray in the correct orientation only.

Figure 3.12 Sample Rack Loaded onto ML230 Sample Tray

Close the Safety Cover to ensure that the Door status in Sonolab turns to a green check.
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3.5 Running a Method
When the “Run” button is green, the selected method may be started. Touch the “Run” button to start. The
green “Run” button becomes a yellow “Pause” button, and the “Abort” button turns red. The instrument will

automatically adjust the water level and/or temperature to the appropriate settings, as shown below.

P LB S B ]
Temperature: 20.1 (°C}) Setpoint: 10.0 (°C)
Etate: Waiting for Water Level )

When the correct water level and bath temperature are reached, acoustic treatment begins.

Covaris

As the method runs, the Process and Treatment bars turn yellow, and the actual average incident power and temperature data are

displayed, as shown in Figure 3.13.

(N30 (s1s 8 SCHEDULE HISTORY ABOUT Log Ly

Method g [ ‘

et naro

ey 5% i DUR0UR00
Steps Treatrnent Time: 00:00:37 / 000045
Process Dishering: Hone

Treatment Durstiorc 45,0 FIP: 780 DR10 CPB:200 ARTE @

System Status
+ .
€,* Motion Control

.’ Water Control
E§3 Method Options
¢ -0

Figure 3.13 Screen Shot of a Running Method

The user can, at any time while running a method, touch “Pause” to pause a running method. The “Pause” button

becomes a green “Resume” button

When the method is paused, the user may continue the process by touching the “Resume” button or terminate

the process by touching the “Abort” button.

When the method has finished, the message “Method Complete” is displayed. Touch “OK’, then touch the
“Motion Control” button, then the “Load” button from the motion menu to raise the sample tray out of the water

bath. When the sample tray stops moving, raise the safety cover and remove the treated sample rack.

3.6 Instrument Light

The instrument light is located above the acoustic assembly and inside of the Safety Cover. LR
By default, the light will be lit once the instrument is turned on. This light may be turned off -Q-
by touching the Light control on the Home screen.

Pause

o €D
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3.7 User Maintenance

The water bath should be drained when the ML230 is not in use by touching the Water .

Control button at the right of the main screen. The Water Control options will be ‘ Water COI‘ItI’ﬂ'
displayed.

Water Control

Level (mm): Current: 15.5 Load: 14.5 Run: 15.5
Temperature (°C): Current: 20.0 Setpoint: 20.0 Range: 17.0 to 23.0
Degas Time: 00:00:00
Flow State: Circulating
Fill to Load Fill Drain Circulate Off

Touch “Drain”.  Remove the rack from the sample holder and place it on a clean, dry surface. Blot up water remaining in the bath using

a soft, lint-free cloth, wipe, or swabs included with instrument. Close the Safety Cover.

Cleaning Protocol
A cleaning protocol using a solution of 10% bleach or equivalent (such as NaDCC) should be performed once a month as follows, to
prevent biological growth in the water bath or plumbing of the Water Control system.

e Place a solution of 300 ml of water and 30 ml of household bleach, or equivalent, in the Water Control Supply bottle, and verify
the Waste bottle is not full.

NOTE: Do not use “fresh” or “pleasant smell” bleach products. Use only 70% isopropy! alcohol wipes to clean the exterior of the ML230.

¢ Touch the Water Control button to display the Water Control panel.

e Touch “Fill" and wait for bath to fill.

» Touch “Circulate” in the Water Control menu.

» Allow the bleach/water solution to circulate for at least 10 minutes.

e Touch “Stop”, then touch “Empty” in the Water Control panel and allow the bath to drain.

* Empty and thoroughly rinse the Supply bottle, fill the Supply bottle with deionized water, and reinstall bottle to the ML230
bottle bay.

e Touch “Fill” in the Water Control menu, then “Circulate”. Allow the water to circulate for 3 to 5 minutes.
e Touch “Stop”, then “Empty”. Allow the bath to drain.
* Repeat the above 2 steps twice more.

* Empty and thoroughly rinse the Waste bottle and reinstall the empty Waste bottle in the ML230 bottle bay.
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Water Control Particulate Filter

The Water Control particulate filter element should be replaced every 12 months. Replacement filters can be obtained from Covaris
Customer Service. See Appendix C for filter replacement instructions.

3.8 Shut-down Procedure
If the instrument will be idle for an extended time (e.g. overnight or a weekend), shut down the instrument using the following

procedure: Empty the water bath and store the sample rack in a clean, dry place.

CAUTION: Leaving water in the water bath for an extended time may allow algae growth which will interfere with sample processing.

To shut-down the ML230:
* Close Sonolab by touching the white X at the upper right corner of the screen.
* When the ‘Drain Bath?’ pane appears, touch ‘Drain Bath & Exit SonolLab’ or ‘Exit Sonolab’. As stated in the pane, ‘Drain Bath
& Exit SonolLab’ is the preferred option, as leaving standing water in the bath when SonolLab is not running can result in bio-

growth. The ‘Exit SonoLab’ option, which exits without draining the bath, may be used in the event Sonolab is to be shut down

and shortly restarted.

Dirain Bath?
Derain Bath & Dirains water both then closes Sonoleb
Exit Sonolab This is the recommended shut down method

Cleset Sonolal withow! draining water bath
Exit Sonolab It iz ot recommended to leave standing water
in the bath for extended periods of time
Clesest this dialog prormsd and setums be Sonolal

* When the bath has drained, or immediately if ‘Exit SonolLab’ is chosen, the ‘Power Off Computer?’ pane is displayed.

Power Off Computer?

Closes SonoLab then powers off compater
After compurter is off, frm off instrurment power swilch
All compurter applications will be forced closed

Exit Sonolab
Power OFff Comparter

Closes Sonolab and leaves compuder runming

Closes rhlsdu?.lm] prompt and returns fo Sonolab

e Once the computer is shut down, move the ML230 power switch to the OFF position. The power switch is located on the rear
panel of the ML230, about half-way up the left side, above the power cord.
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4. Using a Pre-installed Method

SonoLab has protocols pre-installed on the ML230. These methods have been developed by Covaris scientists and are ready-to-use for
some common applications. To select a pre-installed protocol, touch the Method field to display the list of available methods. If the
“Method” bar is disabled, see Consumable-based Method Selection in Section 3.2 above.

D T T
Touch to Display
Available Methods

HISTORY ABOUT

Method I.: 4 oo bl w |:iF
= : ;ﬂ.l o Current Method 350 bp A
Srate: - <o no method > » E
% i
500 base pair
Pop_Pulsing
Scan_Full_Plate

Figure 4.1 Selecting and loading an acoustic method

4.1 DNA Shearing Protocols

DNA Shearing protocols are optimized for the mean DNA fragments size, sample volume, and sample vessel used.

Naming convention is as follow:

o DNA_[size]_bp_[volume]_pl_[type of vessel]

Please contact the Covaris Applications team, applicationsupport@covaris.com, for assistance selecting parameters when creating new

methods.
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5. Create and Edit Methods

Covaris

The Sonolab Method Editor supports the creation of new methods and editing of existing ones.

A method consists of one or more Processes. A Process contains at least one Treatment. Most methods will contain a single process,

containing a single treatment step. But more complex methods are easily constructed.

A Process, and its included treatment(s), may be repeated as many times as necessary. A subset of treatments within a Process may
also be repeated. If all the steps of the Process are to be repeated, a global Repeat step is placed outside the process. See Section

5.1.1 below. If only some treatment steps are to be repeated, select the Repeat step from within the Process, as explained in Section

5.1.5 below.

5.1 Create a New Method

To create a new method, touch the “New” button on the main screen (see Figure 5.1).

ceww Sonolab 10.1 for ML230

Logaed in e Ademersstrabor

LA le el SCHEDULE HISTORY ADMIN ABOUT

Mathod  ssce BN s [ e ]

Figure 5.1 New Method Button on Main Screen

The Method Editor window will appear (See Figure 5.2).

(Llaglerl SCHEDULE HISTORY
Mathod Editor

Method

Plate

oo}

Plate Definition
Drop-down List

Figure 5.2 Method Editor Window

ABOUT

Tempesature: 212 (') Setpoint 210 ('0) Power: 40 {watts)

State: Absoted D Tarrar: OO-0HCD
Steps Topatment Time: (0045 / 00:00AS
Process Dvranneg: Hone
Treatrment Duorpsorc df0 FRTER DRID CFREDD AFTS

= | Temp Setpaint ("C) =0 Range [*C}) ' to ha

EMULATION MODE

Abort

/-wl Syﬂqm Ltatus

|
o

+ =
*.*  Motion Contrel

Leg In

TMMW

(

Add Process )
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1. Select the appropriate plate for the tubes used in this method from the “Plate Definition” drop-down list

5.1.1 Add a Step in the Method
Touch the + New button. The “Choose a Step Type” pop-up is displayed.

Choose a step type:
Frocess
Repeat

Drlay

Touch “Process”. The process bar is displayed. If steps are to be repeated, refer to the Repeat Function listed in Section 5.1.5.

lan sl SCHEDULE HISTORY ABOUT LegIn

Method Editor
Method 2 m
Flae o - - |Temp Setpoint Q) w0
Stope
E [Tt Adl

Touch the + button inside the process bar to display the step type menu

Choose a step typse:

Tieatment
[olay

Prampl

—

e ] o
FIHQH"E] -"I. 1 h- :'I:.

Treasment fime= 000000~ [+] |

(D)2 6 &
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5.1.2 Choosing Treatment
Choosing Treatment allows editing of the four acoustic parameters: Duration, Peak Incident Power, Duty Factor, and
Cycles per Burst.

‘METHOD SCHEDULE ABOUT Log In
Mathod Editor
= - - T
Plote W e
Steps Treatment time: 00:00:00
E Process All E ﬂ E
= Treatment [ omen] w0 | MR so | DT, Ome T, B o | ]
Duntion| 10 [ 150 (ENR o0 SRESH a0 MEH 3

Figure 5.3 Add a Treatment

Treatment parameters are chosen by directly editing the Value box. An on-screen keyboard is displayed when the text entry

fields are touched. The treatment parameters are:

Peak Incident Power (PIP): This parameter measures the peak electrical power used to drive the ultrasound transducer. In the
ML230 instrument, the adjustable range of Peak Incident Power is 1.5 to 450 Watts.

Duty Factor: This parameter defines the ratio between the on-time of the transducer and total operation time, and is
expressed as a percentage. For a given Peak Incident Power, a larger Duty Factor results in more acoustic energy generated

from the transducer. Users can define the Duty Factor from 1 to 50% in the ML230 instrument, depending on the PIP chosen.

The product of the Peak Power and Duty Factor gives the approximate Average Incident Power (AIP) generated from
transducer. For example, if Peak Incident Power is set to 10 Watts and Duty Factor is set to 15%, the Average Incident Power
will be approximately 1.5 Watts. However, the real average incident power from the transducer may vary due to factors such

as sample tube type, water level and water temperature.

SonoLab will not allow a combination of Duty Factor and PIP which results in an Average Incident Power less than 0.5 Watts or
exceeding the ML230 limit of 100 Watts.

Cycles per Burst: This parameter indicates the number of electrical signals used in each acoustic “burst” of the transducer.
One may define Cycles per Burst (cycles/burst) from 50 to 1000 in the ML230 for different applications. Advanced users may
use this parameter to fine tune their experiments.

Duration: This parameter defines the amount of time for which the sample is under a treatment. The measurement of the

Duration is in seconds. The maximum time for any treatment is 3600 seconds. Should a longer treatment be necessary,

“Repeat Steps” can be used to extend the treatment.
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Sonolab displays the Average Incident Power, calculated from the Peak Incident Power and Duty Factor, adjacent to the
treatment parameters in the treatment step bar. In the ML230 instrument, the maximum Average Incident Power is 100
Watts (for example, 450 Watts Peak Incident Power and 25% Duty Factor are selected). Sonolab does not allow the user to
select a combination of Peak Incident Power and Duty Factor that results in more than 100 Watts or less than 0.5 Watts

average incident power.

Dithering: The ML230 motion system provides dithering motion capability in the Y axis (left-to-right). If a treatment specifies
dithering, touch the “Pen-&-Paper” icon on the right end of the Process bar to display the Dithering Parameters pane.

Process Step Parameters

~Dithering
Y +/- (mm): 3.0
Speed (mm/s): 200
Pause Duration (s): 0.0

Apply to all process steps: On m

Figure 5.4 Dither Parameter Pane

Enter the specified dithering parameters and touch “OK”.

Temperature Setpoint and Range: Enter the temperature setpoint for the protocol and the allowable range into the text entry

fields. SonolLab allows a minimum range of plus/minus 2 degrees. The default value is plus/minus 3 degrees.

e

Enter Temperature
Setpoint and Range

/= mm

]Tempﬁetpoint{“l’:}r 200 Range (°C) | 170 to 20 |

Treatment time: 00:00:00

SEE—

H g I X

Figure 5.5 Entering Temperature Setpoint and Range from lower to upper limits

5.1.3 Choosing a Delay Step
Choosing a Delay step introduces a fixed time delay into a method, allowing the sample to settle between two different

treatment steps, for example. The delay is specified in seconds. See Figure 5.6.
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(VUL SCHEDULE HISTORY ABOUT Lag it
e Editor Enter Delay in Seconds

s = T o]

Plate S = Temp Ste'tp-mnl:i‘c]T Range L"Cl'T to w0
Steps Treatmeqs time: OO00:10 |
= FProcess M BB I BE

Treatment Duratonsy| 10 s rm il 5 | S T "?.... T 5@

Delay et 10 | E

Figure 5.6 Add a Delay Step

5.1.4 Choosing a Prompt Step

Choosing a Prompt step displays a specified message on the screen and pauses execution of the method until the operator
touches OK. Define the prompt message by touching the “pen & paper” button of the prompt bar to display the text entry
field for the prompt. Enter the text of the prompt and touch OK. See Figure 5.7.

L(3) le vl SCHEDULE HISTORY ABOUT Loa In

Touch to create or edit
text of the prompt.

Method Editor

Method warecel
Plate - s - s
Steps
= Process Al
E Treatment W'-ﬂwtl‘? m v :(?;._ ;::mIT :g..n n @ =
= Delay Daration (3 & &
E Prompt Message: Spin down before processing E]" ) E]
[E Prompt Message: Spin Down Before Processing @ g g]

Figure 5.7 Add a Prompt Step

When the prompt step is reached during the treatment, the method pauses, and the prompt message will be displayed as

shown in Figure 5.8.

|METHCID SCHEDULE HISTORY ABOUT

Methad &
Flates - . .
T 00 ("0} Prompt Step
States Rusnning
st Spin down before processing
Process
Treatrment
@ Syste
Prompt €+ Motic
o $ o
iR Meth

Figure 5.8 Example of a Prompt Message Display
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5.1.5 Choosing a Repeat Step

Choose a Repeat Step when one or more Treatment, Delay, or Prompt step needs to be repeated one or more times. See
Figure 5.9.

M SCHENLIE  HISTORY ABOUT
o Repeat these steps this
number of times.
o - =
Plate '-Tcmp Setpoint ("C) 20 Range("C) v to 28
Steps. Treatment time: 000020 [3] |
= B 3 &
& 9
= Treatmeit owabonen| 100 | bek [ | D[, O T M T @B
= Delay ountiong: 10 (P

Figure 5.9 Repeat function programming for sequential sample treatment

Above: The Repeat function selected prior to the Process and Treatment Steps will provide one pulsing step and one delay

step before repeating the next pulsing step and next delay step in the same manner. Please contact applicationsupport@
covaris.com for inquiries regarding the repeat pulsing feature and method setup.

5.1.6 Saving Method

When all method parameters and steps have been defined, touch Save. to display the Save Method As panel. Touch the
"Save” button to save the method.

Save Method As

|500609_TPX 8 strip]

5.2 Using Drag and Drop with Treatment Steps

The order of treatment steps may be rearranged, and Treatment steps may be moved in and out of Process steps and Repeat steps

to optimize treatment or expedite experimenting with different orders of operations. In the example below, there are initially a single
process and three treatment steps as shown.

Steps

Treatment time: 00:00:00

= Process

- B & & &

Treatment Duration (i) 300 0 i g = ﬁl E
A
Treatrment Duration () 600 Cyches 3

Pt it o Porwer 800 ﬂ El

——

Cychid FT
Treatment Duration {s3 0.0 | W

] oot a0 rowes L 22 (O =]

PIP values top to bottom: ]

Drag-and-Drop Handles )

15, 300, and 100
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To swap the positions of the second and third steps:
e Touch and hold the three bars at the left of the third step. A ‘Move Treatment’ box will hover over the mouse.

e Drag the ‘Move Treatment’ box over the first treatment step until a blue line shows between the first and second steps.

= Process
Move Treatment Box
Move Treatment

- Durat
-

Blue Line between first
== Treatment Dhurat and second steps
—
= Treatment Durat

* Release the bars when the blue line appears. The former third step will be inserted below the first step ahead of the former

second step.

To move treatment steps into a repeat step:
e Touch the ‘+' button in the process bar to display the step types list as explained previously.

e Select ‘Repeat’. The new Repeat step displays below the three treatment steps.

Steps Treatmnd timee: (K000
= FProcess H B & =
= Treatment Duration f} 12 ::_'r, B ?:IL ;‘:ﬂﬁ ] ::i'_' 1 =
E Treatment Duration (11 T m T‘ f:?m ‘T‘ ::"“ ::ﬂ ? 5 [=
= Treatment Duration ) 430 ::H T :::'IL 0 :::___1 e ;;L e 5 FE
= FRepest heron. 3 5 =

e Touch and hold the three bars at the left of the first Treatment step.
o Drag the step over the Repeat step until the blue line shows below the Repeat step.

Release the bars.

* Do the same for the two remaining Treatment steps. The screen is now configured as shown below.

Seps
E‘ Process
E Repeat Wevation’
= Treatment Cummabion fa} 800 z‘_:ﬂ 33 m » ir-“
E Treatment Enmation (17 120 :.:.- LT ] ::::';“_.-| 2
E Treatment Dustation t1) Wd m 154 =i :ﬂ"‘
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5.3 Modify Existing Method
To modify an existing method, then touch the “Edit” button to display the Method Editor screen. The touch Method bar is to display a
list of methods to edit.

covis  Sonolab 10.7 for ML230

Lil3galelvly SCHEDULE HISTORY ABOUT

g Touch to Display
Method Editor Available Methods

Method | 500659 TPX strip — / .

W0_bp_TPS Strip

150 bp ML230 microTUBE- 50 Strip W2
175 bp ML220 8 AFA-TUBE TOX Strip
200_bp_micraTURE Strip 50

350 bp ML230 8 AFA-TUBE TPX Strip
250 bp ML230 micraTUBE-50 Strip V2
1500699 TPX strip " Dty c

Temp Setpoint

— Factor 7 P

Figure 5.10 Selecting a Method to Edit

Make the desired changes to the method, touch save. The ‘Save Method As’ panel is displayed. Touch ‘Overwrite’ to update the

existing method or change the name to activate the ‘Save’ button to save the changed method with a new name.

Save Method As

|500699_TPX 8 strig]
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6. SonolLab Application Software

Covaris

The main components of SonolLab software include:

e Method - compose or select methods to run

e Schedule - program times for the ML230 to automatically prepare for operation

e History - view system usage history

e About - information on system configuration

6.1 Method Screen

The Method Screen (Figure 6.1) is the principal user screen for the system. Section 3 contains details on operating the instrument

through the Method Screen. The right side of the Method Screen displays buttons which display additional information and controls.

L3 le]tl SCHEDULE HISTORY ABOUT Log In

Method | 055 MO e [ vew |
Plste: - - - -
Temperature: 213 ('C)  Setpoint: 200 (T} Power: 4.3 (watts)
State: Completed e Time: 00:00:00
Steps Treatment Time: D0:00:00 / 00:00:11 Abort
Process. Dithenng: Mot
;ﬂ;ml Durathon: 100 PP 4000 DF1S EPBMWA:IPl:.: '@ Sﬁt‘,m Gratiis
Prampi Rtetiige: Spin down before processing n—I—r Motien Contral
‘ Water Contral
@ Method Options
¢ -0
Figure 6.1 The Method Screen
Touch the ‘System Status’ button to display the ‘System Status’ pane.
System Status
Acoustics Connected: vy
Mation Connected: v
Homed: Wf
Safety Cover Closed: W
Water Degassed:
Temperature within limits: v
Supply Reservain v
Waste Reservoir: vy
U Light: v
Method Valid: W
AP Connéctéd: Neo
Close

The ‘System Status’ pane, as explained in Section 3, displays the states of various ML230 subsystems, indicating whether the ML230 is

ready to operate.
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Touch the ‘Motion Control’ button to display the ‘Motion Control’ pane.

Motion Control
Home Load Start

RFID 5TOP

The ‘Motion Control’ pane contains buttons used to move the ML230 predefined position.
* Home: moves the sample tray to Home position and initializes the ML230 motion system.
e Load: moves the sample tray to a convenient location for loading and unloading samples.
o Start: moves the sample tray to the initial treatment position for the currently selected treatment method.
e RFID: moves the sample tray to the correct location for the currently selected method’s rack to be scanned by the RFID reader.

» Stop: stops any current motion.

Touch the ‘Water Control’ button to display the ‘Water Control’ pane.

Water Control
Level (mm): Current: 15.5 Load: 145 Run: 15.5
lemperature (“C): Current: 20.0 Setpoint: 20.0 Range: 17.0 to 23.0
Degas Time: 00:00:00
Flow State: Circulating
Fill to Load Fill Drain Circulate Off

The ‘Water Control’ pane displays the current temperature, level, and degassing states of the ML230 water bath. The pane also

contains the following buttons:

» Fill to Load: adjusts the bath water level to the level specified by the currently selected method.

Fill: fills the water bath to its maximum fill height.
e Drain: drains the contents of the water bath to the waste bottle.

o Circulate: circulates the bath water through the UV sterilizer and particulate filter.

Off: turns off both circulation and degassing pumps.
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Touch the ‘Method Options’ button to display the ‘Method Options’ pane.

Method Options
Override Temperature: Y o
Owverride Degas: on e
Consumable-based Method Selection: on a

The ‘Method Options’ pane contains switches for enabling alternate behavior of treatment methods.
tem Status

« Consumable-based Method Selection: limits the list of available treatment methods to those i
Aceamics Connecred:

using a specific consumable. Refer to Section 3.2 for instructions on using this feature.

Motion Canngded

o
I
. . Harmed W
o Override Temperature: allows a treatment method to run when the water bath temperature et Covii R i
is outside the limits specified within the method. s s
Temperatuie wishin lims  +f  Owverridden
e Override Degas: allows a treatment method to run without waiting for the degassing timer ‘5:":*:*”"_“' :‘;
e Pbsrvcis
to complete its countdown. This can be useful if the bath water is degassed but SonolLab has LV Light: by
Wethod Wakd: W
been restarted. This will cause the degas timer to start over.
AP Conrprtiodd Ma

If either temperature or the degas timer is overridden, the word “Overridden” will appear next to it in Close

the ‘Status’ pane as shown to the right.

6.2 The Schedule Tab
The Schedule screen is used to configure bath Periodic Fill and scheduling Ready and Off states daily. In the Ready state, the water

bath is degassed, and the water bath temperature is at the temperature specified in the selected method.

In the Off state, Periodic Fill and the WCS temperature control are turned off, but the circulation pump is on to circulate the water

through the filter and UV fixture, preserving water cleanliness. The selected method is set to none.

The operator must be logged in as Administrator, or higher permission level, to adjust the parameters on this screen.

Fill o Startugp: o= n
Periadic Fik == e

Petodic Fl Intencal: 15 e dlis

schede: () =

Day Ready Off  Temperature ("C) Method
Sunday | |
Monday
Tues.d.!r

Wednesday
Thursdany
Friday
Saturday

—
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 Periodic Fill: SonoLab checks and adjusts the ML230 water bath level at the start of each treatment method. However, if the
ML230 will be idle for long periods of time during the day, the Periodic Fill function can be configured to periodically check the
bath level while the system is idle. If necessary, the water level will be corrected, degassed, and the temperature adjusted so

that the system will be ready when needed.

Touch the Periodic Fill on/off switch so that On is highlighted dark blue. Enter frequency desired for checking the water level.
The default value is every 15 minutes.

e Schedule
- To configure the scheduler, first touch the Schedule On/Off switch so that On is highlighted dark blue.
- To configure a specific day, for instance Sunday, touch the Sunday line of the chart, then touch the Edit button, or just

double-tap in the Sunday line of the chart, to display the Schedule Settings screen.

Schedule Settings

Dy Sunday
[TV -
Rirgeddy T T:30 AR N
Mathod: SO0655_TEX strip L

Erabide Pevicdic Fil a on
o € -

Off Time: BOO PR N

There are two sections of the Schedule Settings screen, READY and OFF. READY is for configuring a time for the system
to be ready to run, typically ahead of a daily plant startup in the morning; OFF is for placing the system in an idle state,

typically at the end of the day.

NOTE: If the bath is not drained, please do not turn off SonolLab, as shutting down SonolLab means that the water will not circulate
through the filter and UV light.

* Ready
- Touch the on/off switch until On is highlighted in dark blue.
- Touch the Ready Time drop down list and select the time the ML230 will be ready to run treatment methods.
- Touch the Method drop-down list and select the method to be run.

- Water level will be set at the beginning of each method run. But, if the ML230 may be idle for long periods of
time, click the Periodic Fill on/off switch so that On is highlighted in dark blue. Sonolab will automatically

maintain the correct water level, degassing state, and temperature.
» Off
- Touch the OFF section on/off switch so that “On” is highlighted dark blue.
- Select the time for the system to switch to standby (6:00 PM in this example) from the drop-down list.

Touch the Save button at the bottom of the screen when both Ready and OFF are configured. The updated Schedule screen
is displayed.
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Periodc Fill lnerat 13 mife A
Sehaedule: ' =
Day Ready Off  Temperature ("C) Method
__Monday — - | - —
Toesday | - | - = =
Wednesday | - = | = - |
Thursday | . |
Friday | -~ - | -- |
Saturday | |

Touch Select All, and then Edit if all seven days are to use the same scheduling parameters. Touch Select Weekdays then Edit if

only the five weekdays are to use the same scheduling parameters.

NOTE: If a method is running at the time the scheduler is set to switch the ML230 to the OFF state, SonolLab ignores the scheduler and the ML230 will not
be switched to standby on that day.

6.3 The History Tab

The History tab (Figure 6.2) provides a scrolling list containing the history of every method performed on the instrument. This list can

be sorted by method name, date the method was run, the operator who ran the method, or the run status (complete, aborted, failed).

METHOD SCHEDULE Bals3i=:Af ABOUT LogIn

core (v ] [oameis - |

Methad Run Date Run By Status
400_BF L2019 11:51:16 AM Completed
I50bp 10772009 B:53:55 AM Aborted
350bp Ly3/2019 85218 AM Completed
3M0bp 107/2019 8:45:23 AM Completed
350bp L0V 772019 84356 AM Aborted
350bp L2019 84019 AM Completed
A%0bp LYLA2019 25539 PM Aborted
350bp 101/2019 241:27 PM Completed
350bp 1172019 2411 PM Aborted
500 base pair 9/19/2019 11:37:15 AM Administratos Completed
500 base pair S/19/2019 11:28:01 AM Administrator Completed

Figure 6.2 The History Tab

Double-tap on a line to display its details. The left side of the screen will display textual information concerning the method. A pane
on the right side contains graphs of the temperature and power levels generated for each sample treated by the method. This pane

scrolls as necessary to display the graphs of all samples treated by the method. See Figure 6.3.
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Figure 6.3 Details of a Method History

Touch the + Details button at the top left. Additional information regarding the method run is displayed above the graphics.

METHOD SCHEDULE IIE1(eAR ABOUT Log In

See Figure 6.4.
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Figure 6.4 Additional History Details

6.4 The About Tab

The About tab provides user basic information about the instrument such as serial number, software version, board serial numbers etc.

See Figure 6.5.

dmew  Samoalak 1007 for MLF3D

L e bty s

METHOD SCHEDULE HISTORY ADMIN EIellig

Sonolab 10 Viersion:

Eeritrumment Typs:

Sarial Murmbssr:

Controlker Board Serkal Numbser:
Controtler Board Yersion:
Controler Firrmware Yersion:
Temfrsdhucar Sarmal Murmbsse:
Tranaduces Canter Froquency (kHz):
Tranadacer impedance:

hcoantic Effckency;

Mdaticen Firrmmaen Veenion:

AP 1P Address:

Controller Board 1P Address:
Mesion 1P Address:

RFID 1P Addrpds:

Sanolab 10.1.0.1370
MLI30

0000

L2I45678

15T

e

2468

500

31

LG

Frreulated
VS2IGE0.13, Port BY00
FHLIGR0.22
HLIGROS
HLIGE0T

Figure 6.5 About Tab
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6.5 The Admin Tab
The ADMIN tab is only available if an administrative user is logged in. The ADMIN tab is used for managing users, their permission
levels, and access to treatment methods. It is also used to turn user authentication on and off.

6.5.1 User Authentication
Sonolab’s default configuration requires no login to create, run, and edit methods. User Authentication may be enabled to limit
access to Sonolab functionality. To enable User Authentication:

e Start Sonolab.

e Touch the Log In button at the upper right corner of the SonolLab screen.

Power: 1.8 (watts)
Degas Time: 00:10:53

it Time: 00:00:20 / 00:00:20 Abort

‘olumns:5.8  Dithering: None

e The Log In pane is displayed.

Covaris |

Welcome to Sonolab 10

sername

Passwaord

Cancel

Set Password

e Enter the username “Administrator” and password “admin”. The password is case sensitive.

e Touch LOGIN and the ADMIN tab is added to the SonolLab window.

cas  Sonolab 10.1 for ML230 Logged in as: Administrator

131 [eo ) SCHEDULE HISTORY ADMIN ABOUT

Method

Plate: T —— T — . —

Temperature: 22,0 (*C) Setpeint 20.0 (°C)
State: Idle

Steps

Process

Treatment

e Touch the ADMIN tab. The list of default Sonolab users, their roles, and assigned methods is displayed, along with the
“USERS” and “GENERAL" tabs at the upper left.
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USERS |GEMERAL

Username First Mame Last Mame Role Methods
Administrator Addrmin | Adimim Administrator | All
Default Detault User Editor All
Editor Editor Editor Editor Al
Operator Operator Operator Operator All

Set Password

Clear Password

o Touch the “GENERAL” tab.

METHOD SCHEDULE HISTORY g:lrllll W ABOUT

USERS GEMERAL

Regquire Login: o a

Reminder to Archive: Never Every 30 days Every 60 days & Every 90 days

e Touch the On/Off switch to turn on “Require Login”. If “Require Login” is not on, the Default user is active when Sonolab
starts and no other user has logged in. An administrator can adjust the role of the Default user to allow this user the
permissions desired. By default, the Default user has Editor permissions, access to all methods, and Optional Consumable-

based Method Selection control. See Section 6.5.2 below for details on users and their roles.

6.5.2 User and Roles
There are three permission levels within the user authentication, Administrator, Editor, and Operator.
¢ An Administrator:

- Can add or edit other Administrator level users.

Can add or edit User level users.

- Can assign access to specific methods to Administrators and Users.

Can run and edit any methods installed on the system.
- Can review all history screens,
« An Editor:
- Can run and edit methods assigned to them by an Administrator.
- Can create methods.
- Can edit and run methods created by this Editor.
- Can review the history screens.
o An Operator:
- Can run methods assigned to them by an Administrator.

- Can review the history screens.
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6.5.3 Managing Users

To create a new user:

Covaris

e Log into Sonolab as Administrator and touch the ADMIN tab.

o Touch the NEW button at the upper right side of the screen. The New User pane is displayed.

Progerted

Iseimpme

Fit hame

Metheds
Al
Aasighied

Cowrenarmabile- baved Mithod Selection

e Enter a new Username, the user’s first and last names, and touch the “Assigned” button.

the system will be assigned to the new user.

Properties
s
Furzryl
Firin Plame:

Ginadic

hethods
Al
= Assigned
doraalable
100 B Fa
300 b,k mikcro TUBE_ Plate
15 b uTUBE-S0
i HEUT Bumiin
4 ot Foun_BF&: TUBE_boow povees
4 Hour Ruan_oneTube bow gower
00 EF

50000 e

Corsurmable-Baded Method Selection:

Mow Uger
Role
Operatl
Lt ot
Avugrad
Mways On O Abays OFf & Optional
Cancel

By default, all treatment methods on

Wasw User
Rkt
Opetator
Lai Hame:
Operator
Adibgeed
A O Ay O ® Optional

L e

The Sonolab default is to assign all available methods to a new user. To remove the new user’s access to one or more treatments:

o Touch the method(s) to be removed in the list on the left. Multiple methods may be selected by touching “Shift” or “Control”

simultaneously.

e Touch the RIGHT ARROW button. The methods to be removed are moved to the box at the right.

* Consumable-based Method Selection can be set to Always On, Always Off, or Optional. Enabling Consumable-based Method
Selection is done in the Method Options pane, described in Section 6.1. Operation is discussed in Section 3.2. If Consumable-
based Method Selection is set to Optional (the default), Consumable-based Method Selection can be selected by the user via
the switch in the Method Options pane. Refer to Section 6.1 for a description of the Method Pane, and Section 3.2 for selecting
and running methods with Consumable-based Method Selection. If Consumable-based Method Selection is set to Always on or

Always Off for a user, this setting takes precedence, and the switch in the Method Options pane is disabled.
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Lhername
Fuzzyl
Farit Mo
Generic
Methods
Al
= Assigred
Available
300 bp 6 macoTUBE Plate
350_bp_uTUBE-50
4 Hour Bume=in

Consumable-based Method Selection:

4 Hour Fun_AFA-TUBE_low pover
& Hour Run_oneTulbe_jow powet
A0 B

5000 i it

500 base nak

MNew User

Opserator
Lait Name
Operatar

Abways On 0 Abways Off

® Optional

Covaris

o Touch SAVE to save changes and exit the New User screen. The new user now appears in the list of system users.

METHOD SCHEDULE HISTORY A= IILE ABOUT

USERS GEMERAL

Username First Name Last Mame Role Methods
oelmmigtraner, | Adien L Allminiaator |
Drefault Default User Editor Al
Editor Editor Editor Editar All
Fuzzyl Generic Cperator Operator 2
Dperator Qperator Operator Cperator All

When a new user is created, the user will be prompted to create a password either by clicking on ‘Set Password’ or entering their user

name and then any text into the password field and clicking Login.

Covaris

Welcome to Sonolab 10

Lizernamme

Password

Set Password

Fuzz:,ﬂl

Mew Password

Confirm Password

Sat Password

Once a new password is entered, it must be entered in again to verify its correct spelling. Touching ‘Set Password’ returns the user to

the login screen where the user may now enter their new password and log in.
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7. System Specifications

Treatment System

Treatment Power

Dimensions

Weight

Power Requirements

Ambient Temperature Range

Ambient Humidity Range

Regulatory Labeling

Safety

Water Bath

Method Temperature Setpoint

Computer

Operating System

Application Software

Data Input

Chiller

Power

Bench-top; high intensity acoustic transducer, 1 to 8 sample batch process, temperature monitoring and controlling device,
water bath with sample holder and safety enclosure

1.5 to 450 Watts peak incident power, 0.5 to 110 Watts average incident power

18.25" W x 20.25" D x 23.00" H (46.5 cm x 51.5 cm x 58.5 cm)

Approximately 80 Ibs. (36 kg)

100-240 VAC 750 VA, 50/60Hz, 8 Amp Slo-Blo Fuse

19 °C to 25 °C (66 °F to 77 °F)

30 to 70%

CE, ETL Mark (for Product Safety), WEEE

Certified to IEC/EN/ANSI/UL61010-1 and CAN/CSA C22.2 No. 61010-1 “Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use, Part 1: General Requirements”

Certified to EN 61326-1 “Electrical equipment for measurement, control and laboratory use - EMC requirements - Part 1:
General requirements”. Also certified to FCC 47CFR Part 15 - Radio Frequency Devices and Part 18 - Industrial, Scientific and
Medical Equipment, and ICES-003 Class A for Industry Canada

AFA-grade Water or Highly Purified Water, at least ASTM Type Il or ISO grade 3

Programmable +10.0 °C to +40.0 °C

Integrated Panel Computer

Microsoft Windows 10

Covaris Sonolab

Touch Screen

Solid state chiller for heating and cooling (built-in)

0 to 160 Watts, 24 volts

CE@®. _
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8. Troubleshooting

Problem Corrective Actions

- Ensure the Instrument is turned on
Unable to HOME - Ensure the door is closed
- You can HOME the system by going to the Motion Control button and touching HOME

- The motion system should be homed by going to the Motion Control button and touching HOME if any
Motion Errors motion related errors are encountered.
- It should be standard practice to home the motion system at least once daily.

- A Method must be chosen to enable RUN. Ensure a Method has been chosen.
RUN button disabled - System status conditions have not been met. Touch the System Status button. Identify the conditions that are
marked with a red X and address the indicated conditions.

- Ensure the Waste bottle is properly connected to the Quick Disconnect Cap (see Section 3).
- There could be a blockage in the drain lines. Ensure the bath is clean and free of debris. This may be resolved
with a bath cleaning operation (see Section 3). The filter may need to be changed (see Appendix C).

Drain Taking Too Long or Water
Pressure Too High message

Water Level Failure Error / Method
Failure Due to Water Level Adjustment - Rerun / Restart the method
Timing Out

- If the water level is below 1, as seen under the Water Control status panel, the bath will not drain further.
Use the Fill button to fill the bath above level 1 then use the Empty button to start the drain operation.

Water in bath will not completely drain

Shearing not as expected or inconsistent - Verify the ML230 is level (see Section 2)
across a rack - Ensure the rack is properly seated into the sample arm and the weight is in place
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9. Appendix

Appendix A: M-Series Site or Transport Preparation
Placement of Equipment
The area required for the instrument is approximately 18.25” W x 20.25” D x 23.00” H (46.5 cm x 51.5 cm x 58.5 cm). Allow sufficient

space in front of the bench to access each component of the installation.

Power Requirements
Provide at least one standard outlet for the ML230. The ML230 draws a maximum of 750 VA. The Covaris M-series instruments are

configured with a universal power supply.

WARNING: To prevent the possibility of electrical shock, always plug the system into a grounded power source.

Water Requirements

The water bath should be drained when the ML230 is not in use for more than a few days. In normal operation, water is automatically
added to the bath as necessary by the Water Control system. Sensors notify the user if the Water Control supply bottle is empty or if
the waste bottle is full. Covaris recommends AFA-grade Water. It is also possible to use highly purified water (Highly Purified Water at
least ASTM Type Ill or ISO grade 3).

NOTE: The ML230 Focused-ultrasonicator must not be left powered OFF with water in it. Keep the instrument power
ON until the water bath is drained.

Moving or Packing the Instrument for Transport

When moving the instrument between nearby laboratories, please employ the following guidelines:
» Drain the water bath by touching the Water Control button and selecting “Empty”.

* Remove the sample tray by unscrewing the captive thumb-screw securing it to the motion system and gently pulling it forward,

off the locating pins. Pack the sample tray with the water bottles and other accessories.
e Turn the instrument off.
* Remove the Supply and Waste bottles, empty them, and pack separately from the ML230.
* Remove remaining water from the acoustic assembly
o Lift the unit by its base-plate (not by the plastic case or doors). Transport by cart.

When packing the unit for shipment, please follow the guidelines above. Additionally, if feasible, obtain a packing box from Covaris
and employ the foam end-cap inserts to support the instrument. If this is not feasible, wrap the main instrument in ample bubble wrap

or similar packing. Wrap and package accessories (laptop, safety cover, sample holder, cords) separately to avoid damage.

Please contact the Covaris Customer Support Department (customerservice@covaris.com) for guidance and assistance.

Appendix B: Updating SonolLab Software

Contact Covaris Technical Support (techsupport@covaris.com) for assistance upgrading SonoLab.
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Appendix C: Replacing the ML230 Particle Filter Element (within the ML230 Filter Assembly Repair Kit, PN 500679)
The Particle Filter removes particulate that could otherwise damage the pump or negatively affect the acoustic performance of the

instrument. The Particle Filter Element should be replaced annually.

1. Drain the water from the ML230 water bath.
2. Disconnect the Supply and Waste bottles by pressing the thumb latch on the Quick Disconnect Fittings and lifting them out of
the bottles. See Figure C1.

Quick Disconnect Fittings

Covaris

Thumb latches

Fifrisiassssannni

Figure C1 Quick Disconnect Components

3. Remove the Supply and Waste bottles by sliding them forward and clear of the ML230.

4. Locate the filter in a recess at the far-left side of the cabinet, inside the bottle bay.

Particulate Filter

-

¥ /

r

Lower Fitting Release

Figure C2 Particulate Filter
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5. Press the release tab of the lower fitting and separate bottom of filter from the water line.

6.

7.

Figure C3 Particulate Filter Assembly

8.  Orient the replacement Particle Filter Element so that the direction of flow arrow and female fitting face up. Gently, but
firmly, press the upper water connector into the female fitting of the Particle Filter Element until it “clicks” into place.

9.  Gently press the lower fitting of the Particulate Filter Element into the lower water fitting and stow the filter into the cabinet

recess.

10. Reinstall the Supply and Waste bottles. The Waste bottle is on the left; the Supply bottle is on the right, next to the sample

handling area.
11. Orient the bottle in the Water Control Bay with the label on the Quick Disconnect Cap facing out, as shown in Figure é.
12. Reconnect the bottles by pressing the Quick Disconnect Inserts into the couplings on the Supply and Waste bottles until they

click into place.
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Appendix D: Networking Information

Ethernet Switch

Touch Screen

Computer

Debug
Ethernet Port

Controller Device

Controller Device

Controller Device

FRONT OF ML230
REAR OF ML230

The ML230 control electronics and Sonolab software communicate via TCP/IP and utilizes static IP addresses assignments. The
ethernet port at the rear of the system is only provided for Debug purposes by trained Covaris Service team members. Attempting to
network the ML230 using the debug ethernet port can cause IP address conflicts and other communications errors, especially within

some DCHP networks. If it is desired to network an ML230, Covaris recommends the use of a USB network interface card dongle.

ML230 Internal Network Specifications

Assigned IP address range 192.168.0.1 to 192.168.0.50
Subnet 255.255.255.0
Gateway 192.168.0.1
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