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Notice

Information in this documentis subjectto changewithout notice. PressureBioSciences,Inc. assumeano
responsibilityfor any errorsthat may appearin this document.This documents believedto be completeand
accurateatthe time of publication.In no eventshall PressuréBioSciencesinc. be liable for incidental,special,
multiple, or consequentiallamagean connectionwith or arisingfrom the useof this instrumen.

The PressureCycling TechnologySamplePreparationSystemis designedfor researchuse only and is not
intendedfor usein diagnosticprocedures.

Theinstrumentatiorin the systemdescribedhereinis coveredby the following patents:U.S. PatentNumbers
6,111,0966,120,9856,127,5346,245,5066,258,5346,270,7236,274,7266,448,065,6,635,4696,696,019;
6,753,169;EuropeanPatentNumbers EP 814900; EP 924991; EP1112091 Australian PatentAU 745925;
additional patentspending.

Use of the Barocyckr 2320EXTPressureCycling TechnologySample PreparatiornSystemconveysno patent
rights, expresslyor by implication, underany patentor patentapplicationownedby PressurddioSciences|nc.,
that coversthe PressureCycling TechnologySamplePreparatn System,any compaosition,reagentor kit, or
any process.Specifically, but without limitation, no right, immunity, authorization,or licenseis granted,
expresslyor by implication, for the processof PressureCycling Technology(PCT).

SoftwareModifications: The customermay not disassemblend recompilethe softwareunlessin agreement
with PressureBioSciences)nc. If thereis any modification of the softwareby the customer this agreement
becomes/oid.

Limitation of Liability: Exceptto the extentprohibitedby local law, in no eventwill PressurdBioSciencednc.
be liable for the direct, indirect, or otherdamagesrisingout of the use,inability to use,or the resultsof using
the software.The useof this softwareis entirelyat your own risk.

PressureBioSciencesandBarocycler 2320EXTare registeredtrademarksof PressureBioSciences)nc. Other
companynamesand productnames mentionechereinmay be the propertyof their respectiveowners.

©2016 Pressure BioSciencelsic. All rights reservedNo part of this manualmay be reproducedr transmittedn anyform or by any
meanswithoutthe express writtepermissiorof Pressur@ioSciencesinc. Printedin theUnited Statesf America
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Warnings and Safety Precautions

The fdlowing precautions should be followed to minimize the possibility of persopaly and/or damage to
property while using thBarocycler 2320EXTPressure&€ycling Technology Sample Preparation System.

Always Follow Good Laboratory Practices.

Use the Syem in a Proper ManneRo not use the system and/or its accessories in a manner not specified by
PressurdBioSciences, Inc. If you do so, the protection provided by safety equipment nmagded.

The System Must be Plugged into a Grounded Power Ensure that all parts of the system are properly
grounded. It is strongly recommended thltparts of the system are connected to a common ground. Do not
attempt to bypass thearth ground connection. A serious shock hazard could result. Potentialtgdwazurrents

and voltages may be present inside the unit.

The pressure vessel hardware may benian operating at high temperatures. Appropriate personal protection
(insulating gloves or glove liners) must be used tiqut skin exposure to hstrfaces.

The 24V DC power adaptsupplied with the system is sealed and not intemalééserviced by the user. Do not
attempt to disassemblgervice or modify the power adapter. Contact Pressure BioSciences support in order to
get a replacement paftgower adapter malfunctions.

There are no user serviceable parts inside the Barocycler 2320EXT housing. No user access is permitted beyond
the sliding door of the instrument. Do not attempt to open or disassemble the unit. Any service beyond routine
maintenance has to be performedthg manufacturer or othewuthorized service facilities. Contact Pressure
BioSciences Customer Servicela{08) 2301828or orntline atwww.pressurebiosciences.cdamobiain a list of
authorized service facilities near you.
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1 Generallnformation

1.1 Warning Symbols
Notes,cautionsandwarningsare usedto highlight certainoperatingproceduresand recommendations.

A noteindicatesa specialprocedurean exceptionto normaloperation,or somethingelse of specificinterestto
thereader.

The following symbolsdescribethe warningand cautionsusedin the operationof this instrument.

This symbolontheinstrumentindicatesthat theusershouldreferto the operating manualbefore attemptingo connect
the power/interface cableendoperatethe instrument.

This symbolontheinstrumentstateghathigh voltage or high current mdne presentwhen panels/coverare removed.
Any adjustmentmaintenanceandrepairof the opened apparatusindervoltage should be avoidethd,if inevitable,
mustbe carriedout only by a skilled personwho is awareof the hazardinvolved.

The WARNING statement used throughout the manual presents dangemuibdatsult in

WARNING
personal injury, or irtonditions that could cause damage to theunsént or the reporting
of erroneous results.
@ NOTE The NOTE statement used throughout the manual highlights important information about

the instrument and its use.
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1.2 Overview and Theory of Operation

The Barocycler 232BXT is a benckop instrunent designed fohigh pressure applications suchRST-HD and
accelerated enzymatic digestioinproteins Thepressure chambean accommodaigp to 16 samples at a tinmrePCT
MicroTubes or one sample at a time in PCT PULSE Tubes

The Barocycler 232BXT is capableof generating pressure up 46,000psi (45kpsi). The i nstrument 6s
amplifies air pressure to generate high hydrostatic (water) pressure. -Waaiintensifier as an amplification ratio

of 4501. Thus, every 1 psi of air pse will produce approximately 45fsi of hydrostaticpressuren the chamber

Water is supplied to the systefnom the Fill Bottle A high pressure check valve (CV) separates the low pressure
section from the higlpressure section of the system. Systeesgure and chamber temperature are displaydtie
softwarefront panel Pressure is read directty means o& high pressure transducer. Temperature is a measured via a
thermocouplénserted intahewall of thechamberCertaintroubleshooting andiagnosticfunctions are performed by

the controlleland error codes are displayed, should the controller detect a malfuRctiaietailed description of those
functions and diagnostic error messages sedralibleshooting guide (Section.The chamber osure features an
internal check valve that is used to allowairesidual pressute be purgedrom the charher.

! FRONT VIEW BACK VIEW

Touch-Screen Chamber ( Compressed ) ‘ Main Fuse, ]
Interface Compartment Air Inlet 9.3A
\ \ / \ / /
\Q 5

24V DC Power |
Input
\
_p i @A | 10/100/1000 |
\ e 3 $ Ethernet Port
: Water Jacket Water Jacket B 2
Power Switch ‘ ‘ USB 3.0 Port ’ mletPort ’ S st
[ ) ) \ Y, \ )

Barocycler 2320EXTSamplePreparatiorSystemfrontand back panelslote that units equipped with electrical heating
option have plgsin place ofwWater Jacket ports.

TheBarocycler 2320EXT is equipped with a biifittouchscreen paneomputer running Microsd& Windows® 7.0
EmbeddedStandard operating systeand Barocycler 2320EXT softwar@&he instrumentsoftware allows ussrto

input pressure (up t45,000psi),pressure profiléramping, waveform, or Barocycler mod@ymber ofcycles and
temperaturdsee below for unit temperature control optiofid)e software is touctscreen friendly, but can also be
controlled with arexternalUSB mouse USB 3.0 peripheralsan be plugged into the front panel USB port. Most low

power USB peripheralare fully suppoed when pluggeihto the USB porthowever, peripherals consuming hig
charging current (e. g., harddnes, &) petuee the useagiawereddJSB hBh abd e x t
shouldnot be plugged in or removeldiring instrument operatioto avoid undesirable problems with data acquisition.

The use of oldefpreUSB 2.0)USB peripheralss not supportedScreen cleang can be performelly appropriate

computer screen cleaning reagentsentheinstruments powered down
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Two models of the Barocycler 2320EXT are availaBlee Barocycler 2320EXEH is equipped withan electric
heating jackefor temperature control ahe pressure chamber. Heating and cooling oBér®cycler 2320EXTWJ
requires the unit to be connectéml an externalcirculating waterbath. Chamber temperature in tHgarocycler
2320EXT-EH is controlled via the software interface. Note that unitspgepd with an electric heater do not have a
cooling function. These units can be run at temperatures from ambieriioV¥benthe electrical keating option is
installed,thei EH suffix is appended to the Model Number &and circularmetalplugs can be seen on the back panel.
Units equipped with a water jacket havedel Number suffix WJ and featurbose connectors #tese locations for
attachinga circulating watebath. Heating and cooling of units connected to a virgtr is achieved via the watsaith
controllerand cannot be set via the 2807 software. When connected teieculating wateibath, the 232BXT-WJ
chamber can be heatadto 95 C or cooleddownto as low ag)i C. Interconversion between these two configurations
is technically posble, but must be performed Ispecially trained personnel. Please contact your local distributor or
PBI Customer Service to learn more about the feat@nd limitations of either configuration and to arrange a
conversion, if desired.

Purge

valve — Water Bottle
alve
Actuator Safety
Handle valve
Internal Check Purge / Seal
Valve i
leak line

Charge Pump

Chamber

Pressure
Intensifier

Sample
Cassettes

HP Check
Valve

Intensifier leak line

Baracycler 2320EXTFluid Schematis Waterfrom the Water Bttle is pumped bythe precharge pumghrough the
check valve to fill the system and displace air. Thesgure intensifier extends and retracts to pressurize and
depressurize the system. A check valve inside the chamber closure is used to purge theofmesitheal airat the
startof each runand to release residual pressure at the end of eacheakindicaor tubes are attached to the
intensifier and the chamber to help troubleshoot poterritadal leak points.
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2 Installation and Operation

WARNING: Improperoperationof theinstrumentmay causeseriousnjury to theuser.

WARNING: Lifting and moving the Barocycler 2320EXT instrument requires two people!

@ NOTE: The Barocycler 2320EXTmust be installed by a PBiained professionalf the unit must be
moved after installation, please contact PBI for moving instructidmg.internal malifications to the unit must

to be performed by PHiertified service personnel. Such modifications include repairs and conversion between
electrical and water batbased temperature control options.

2.1 Poweringup the System

T Barocycler 2320EXT utilizeaxternal 24V DC 9.3A switching powadapter that supports power input betwee
100 and 240 VAC, 50 or 60 HAppropriate power adapter is supplied with the instrunmieime. use of any
other power adapters may present a risk of personal injury and will void instrument warranty!

1A PBI field engineer or your local distributor will suppay appropriate AC power cord to match your local
electrical code requirementuring the initial installation visit Make surethe unit is plugged in to an
appropriate power outlet.

1 Press the Power button oretfiont panel of the Barocycler. The Button has adimireen LED light that turns
on to indicate that the system is powered up.

1 Wait until the systerboots and logs in automatically into Micros@findows7 Embedded

W NOTE: DefaultAuto Logon can be disabled if enterprise IT security pghimhibits this featurePlease call your
local network administrator to configure Vdiows logon featureaccordingly Enabling usetevel security on the built
in computer will not affect functionality of the Barocycler 2320EXT softwarmwever, please be advised that PBI
personnel will NOT be ablto recover th&Vindows user passwordnce it has beeenabled orchanged it is the
customerds responsibility to.maintain a record of the
0Open 2320EXT softwareby doubleclicking on the desktop Barocycler icon or clicking the corresponding

shortcut orthe Taskbar.

@ NOTE: Always shut down the buiih computerbeforepowering down the BarocycleAvoid poweringdownthe
system without shutting down buitt computer first to prevent operating systems issues arising from an improper shutdown.
See Section 2.Below for moranformation on the propesystem shutdown procedure.
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2.2 Preheat the 232EXT Chamber : ~ Barocycler ¥

Set unit to desired temperature and allow chamber tepte ] Lof | congs |
9 If using a circulatingvater bathset desired temperature, make su
circulation is turned on, and aWo unit to reach the desireg ‘ ’
temperature. J stop

9 If using a unit equipped with electric heatingegs the Settingy — waws = s« o343 /10
button on the software main screen to open the settings screen and
setdesired temperatur&eturn to Main screen to initiate the heating. If dshiactivate th&croll function
(red arrow in Figuren the righ} to monitor diamber temperature on the graph during instrumerhgeae or
idle operation.

1 While heating the chamber, insert the clodoeNOT the closure pinsso that the chamber isosled, but
not sealedHeating the chamber to high temperatwtéle it is sealed may result insagnificantpressure
build-up inside the chambelue to water expansiowhich can make it difficulor impossiblego remove the
closure pinauntil the chambeis cooled back to ambient temperature

|
%ﬁ

Pause

@ NOTE: Heating the chamber to high temperature while it is sealed may result in a significant pressure build
up inside the chamber due to water expanaimhsteanwhich can make it difficult or impossible temove the closure
pins until the chamber is cooled back to ambient temperature

1 On units supplied with the electric heating optiosmperaturecan be set in the range between room
temperature an@l5°C. Note thathe 2326EXT is notequipped with duilt-in chiller. Setting temperature to
below ambient will not result in chamber coolif@nce the chamber is heated to the desired temperature, it
can take several hours for it to cool dowmmirerapid cooling is desiredill the chamber with cold water
Replace wateas needed until desired temperature is reached.

0 Use appropriate personal protection when working with equipment or samples heated to high
temperatures. Protective eyewear and insulated gloves are recommended.

1 On units supplied with circulimg waterbath hookups, temperature can be set in the range between 0°C and
95°C (depending on model wfater battbeing used).

@ NOTE: Avoid exceeding the specified temperature ranf§@°C to 95°Cwhen using external temperature
controlled optionWater freezing or boiling inside the instrument may lead to component damagel anitMiie instrument
warranty.Moreover, overheated watertime pressure chamber may result in a rapid discharge of steam and personal injury.

2.3 Load the Sample Catridgesand PressureChamber and Start the Run

@NOTE: Only PCT MicroTubes or PCT PULSE Tubé®m Pressure BioSciences should be used in the
Barocycler2320EXT. Use ofunapprovedsamplecontaineranayresult intubesbreaking and/or leaking under
pressue. In addition fragments of broken sample containers may enter the fluid lines and cause malfunction of
the check valves that would require instrument disassembly and service.
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1 Load samples into Micitubes as described in MicroTuBeoduct Insert. ClogdicroTubes using either PCT
MicroPestles (for tissue homogenization) or PCT MicroCaps.

o For homogenization with PCT MicroPestigace up to 3mg of solid tissue per MicroTube. Add 30ul lysis
reagent, and cap with a MicroPestle.

o For liquid and suspensionregles, place 50, 100, or 150ul of sample per MicroTube and cap with
MicroCap of appropriate length. Longer caps are used with smaller sample volumes to displace excess air
from MicroTubes prior to pressure cycling. Presence of a large volume of air suilt e tube deting
under pressure

9 Load MicroTubes into Cartridges as shown below. Space tubes evenly in Cartridges.

o If running 8 samples or fewer, place all samples into one cartridge, leaving the second cartridge empty.

o If running fewer than 4 samen a cartridge, use blanks (be sure to fill blank tubes with water) in order
to distribute force evenly on the connector screw. Avoid using fewerthabes per cartridge as thigy
result in bending of the connector screw.

1 Assemble Cartridges Hedad-Head (as shown below). Tighten the cartridge assembly so that the connector
is applying even pressure to all tubes (fingginttis sufficient, do not ovetighten).

1 Make sure Cartridge Enchps are in place before dropping assembled Cartridge stagikeéssure chamber.

1 If necessarypipet excess water out of chamber before inserting cartridges.

o If water level in chamber is high (e.g., if chamber wesviously run without Cartridggsthe water may
overflow whenthe samples ailiaserted. This could legto an unsafe condition due to wetting of the nearby
electrical or computer components.

1 Ensure that chamber has been preheated and has reached the desired temperature.
0 Use appropriate personal protection when working with equipment or samples heajadd¢mipieratures.
Protective eyewear and insulated gloves are recommended.
Insert assemblecartridgesnto thepreheate@320EXTChamber.

=

Screw End-caps onto cartridges, Place sample tubes into Insert connector piece Connect
one per cartridge. cartridge. Space samples evenly. into first cartridge. cartridges head-
to-head.

When samples are ready aDdssetteareassembled and inserted into the preheptedsurechamber, inseéthe
closure.
1 Make sure closure and chamber holes are lined up.
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It may be necessary to press down on the cloglvebutton in order to fully insert closure into the chamber.
InsertClosure Locking Pins
Check water level in the Water Supply Bottle and refiietessaryTap or deionized water may be used
the Fill Bottle
o If water bottle is allowed to run empty, air will be drawn into the tubing. In this event, it may be
necessary to prienthe water line. See sectibr for instructions on priming the line.
Empty Waste Water Bottle if necessary.
o If biohazard contamination is a concern, a disinfectant solution may be added to the fill and/or waste
bottle to disinfect water coming out of the pressure chamber.
Purgeexcess aifrom the Chambeby pressing thé’recharge softwarebuttonon the main screewhile
pressing down on the closure valve buttbhe Precharge button turns thecharge pump for 4 seconds. It
may be necessary to repeat the Prechapgeation until all air is purgefitom the chamber, as iftdited by
thelack of air bubbles emerging frothe chambeinto the blue tubing
Slidethe top covetoward youover the pressure
chamber compartmentil its full stop

Activate Precharge while
holding down closure valve
button.

@ NOTE: The instrument will not run while
the cover is opmnplﬁ
pop-up window is on the screen, check th- _
position of the cover, and then close th

warning window to proceed.

Select desired operatinghode (Barccycler,
Ramp or Waveform) from theull-down menu.
Press th&ettingsbutton on the software mastreen to open the settings screen and set pressure cycling
parameteraNote that contents of the settings screen will vary depending on the selected operating mode.

@ NOTE: Altering settings in one of the operating modes will neither alter curretebtesa settings of any other
modes, nor change the current run parameters if a pragralneady running

To retrieve a previously saved program, piesad. Once the parameters are set they can be saved using the

Save key. A Save window will open. Theethult directoryfor saved parameter fld&ss @A My Do c u met

(C:\UserSUSERNAME\My Documents)Previously saved parameters can be loaded using the Load button.

All parameter file have theextension.pbi, although parameter files are instrument msplecifc. For

instance, loading a parameter file saved in Barocycler mode will change the instrurdertb lBarocycler

and load the selectgrhrameters into its Settings.

To run the pressure progranmeps theRun key on the software main screen. A SavesRiindow will open

allowing the user toenamethe systemgenerategressure and temperatuog file name (see Run Logging

below).

During thepressureun theRun key will become thePausekey and theStop key will no longer be grayed

out. When the RustopsThe Pause key will once again become the Rurakeythe Stop key will be grayed

out

0 Arunin progress can be stopped at any time by pressing the Stop button on the screen. Pressing the Stop
button will sbp the pressure cyclingepressurize thehambey and reset the cycle counter and timer to
zera Pressing the Stop button will NOT turn off the chamber heating.
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—

Release residual pressure | Use Magnetic Wand t
pressing the closure ven lift cassette out o
d Chamber

button

0 Arrunin progress can be paused at any time by pressirRpilsebutton. This will pause the run timer
and kep all of the parameters (pressure, temperature) at their respective levels at the time the Pause button
was pressed until the Pause button is pressed again. The run will continue where it left off. Note that if the
run was paused during the high presstiep, the chamber will remain psesized and, therefore, locked.

Use Spanner to
loosen  Enecaps
and Connector

The Pause featushould not be useid access the pressurieamber contents at any time.

When the runiscomplee wi ndow wi | | p o pRuuicompletedutcessfullyd me s s age
To open the chamber, firselease the residual pressure in the chamber by pressing the closure vent button.
Note that the closure locking pins will not come out easily if the valve has not been opened, dua low

level ofresidual pressure remaining in thechamber.
Renove the Locking Pins andi@sure.

Retrieve the sample cassette from the chamber using the magnetic wand.
To disassemble cartridges, use the spanner tool to loosen the end caps and the connector.
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2.4 Shutdown andEmergencyStoppingof the Instrument

1 During operation, it may be necessamymanually stopthe instrument. Possible reasons for stopping the
instrument include:

-The system has to be transported to a new location.

- Power loss is expected due to Building maintenance or inclemeriexeanditions.

-The operator believes that the instrument is operating in a dangerous manner.

-Unusual noise is heard from the instrument.

-A large leak is observed from the instrument (e.qg. fluid is observed on the laboratory bench or the floor).

-An urrelated emergency on site (e.qg., fire alarm) requiring immediate evacuation of the facility.

9 To stop operation of the systeand shut it down

- Press the STOP button on wwftwaremain screen. Wait until the system is depressurized and STOP button is
greyed out.

-Press Windows Start Button and sel ect Ptheneetangubar Shut
power indicator LEQYvisible throughthesmall hole near the bottom left corner of the touchsgrteens from
green to orange.

- Depress theanain Power button orihe frontpanel of the2320EXTto power down the systerinplug the
external 24V DC Power adapter from the wall outlet.

WARNING: THIS INSTRUMENT IS CONTROLLED BY A MICROSOFT WINDOWS
COMPUTER. AVOID POWERING DOWN THE INSTRUMENT BEFORE SH UTTING DOWN
WINDOWS TO AVOID POSSIBILITY OF FILE CORRUPTION!
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3 Barocycler 2320EXT software

3.1 Main Screen andSub-menus

- Waveform |
Main Screen e
& / Ramp
Pressure ,K Setpoint ’7 Temp W 4 W‘;’;‘J“”” brechargE—
60 60 =
Barocycler =
50 50
e e [ e— = .
40 40 3 : ave
- B Settings
£ 3 30 §
E —
: 3
g% 20 Pause
10 10
0 - . =0 Sto
18:16:14 @Sqon B 18:22:38 P
Pressure Temperature Time Cycles
44 4 kpsi 374 °C 00:03:43 3/10

The Main Screen consists of the following controls and displays:

9 Operating Mode Selector (blue arrow) Select Baroycler Mode, Waveform Mode or Ramp Mode.

9 Pressure:Displays the current pressure in the chamber.

1 Temperature: Displays the current temperature in the chamber.

o Note that chamber should be preheated to desired temperatateldast30 minutes before sétg up
digestion reactions.onger temperature equilibration time may be necedeasystens equipped withan
external temperature control option, i.e., circulating water bath.

1 Time: Total time elapsed fronhe beginningf run.

1 Cycles:Number of cyclesompleted out of total number of cycles set in the program.

9 Scroll: Selecting the Scroll function will continuously display chart values, even if there is no run in progress.

9 Pressure/Temperature Graph:Graph of Pressure and Temperature in chamber velgpsed time.

0 Red trace: Temperature (scale on right)

o0 Green trace: Set pressure (scale on left)

0 Blue trace: Actual pressure (scale on left)

1 Adjusting the X and Y -axes (temperature or presswseale$. The scale ofhe X- and Y-axes can be adjusted
manualy by clicking on one of the values and typing in a different value. For examples Figure above
Clicking on the number 60 on the pressure axis-flieli¢ Y-axis) and changing it to 40, will cause theaXis
to change from a-80 scale to a-d0 scalgafter changing the numbgatess enter atlick anywhere on the
chart. This will adjust the axis to the new scale). Similarly, the time scale ondles Xan be expanded or
contracted. Selecting Autoscaldll adjust the scale dheaxis as the run pceeds; so that thentirerun will
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be shown on the grapRight-click on each chart axis to access the @atale feature which can be toggled

ON or OFF. Note: Autoscale featumust be turned ofér manual scalingf that axisto work.

i Start and PauseButton: Pressing thé&tart button startshe pressure ruuring the pressure run tistart
button becomes thPausebutton. Pressing th@ausebutton @uses the run and maintains parameters
(pressure, temperature) that were current at the moment this lvvis pressed until tHeausebutton is
toggled once again to restart the run.

Stop: Stops the pressure run and returns chamber back to atmospheric pressure (0 kpsi).

Load i loads previously saved protocol.

Savei saws protocol settings (mode, presdeneels, number of cycles, ramp rate,.etc

Precharge: Turns on water flow from water source bettbr 4 seconddn some casesg, inay be necessary
to press th&rechargebutton more than once to fully purge the air from the chamber.

9 Service:Opens Selice Screen.

0 About i leads to an information screen that reports the software version installed on the system.

0 Contact - Clicking this button will take you to the Pressure BioSciences webSiteeri Pr oduct
I nf ormati ono i n t heyosradame anddmailaddress,as Wwell as a lwrief degeriptioni d ¢
of your question or problem.

0 The Service screen also havearalpassworeprotected functiongncluding user management features
andsystemwide settings such as changing the pressure umitustment of thermocouple parameters,
andcalibration of the pressure transducer output and pressure display. Some of the features that can be
accessed from the Service Screen are described in more detail in section 3.2.

o0 Manuali For manual combl of thepressure intensifiereg Advanced Features of the 2320EXT Software
(section 3.2).

The Settingsscreen is used to set the pressure run parameters suchtls pressurelevel, number of cycles,
temperature, etc. The Settings submenu is dynamically changd depending on the instrument Mbde
selected.

=A =4 =4 =4

U Barocycler Mode SettingsIn Barocycler mode the™
_ ; Pressure Cycles
pressure profile is a square wave. The high pressure leve 45 A €0 /
be set betweeh kpsi and 4%psi. Between pressurizations , J , v
L . On Time Off Time
the chamber pres &usied wiild A A
500 v 20 =
pressure). U v
1 Temperaturei setthe desired temperature for the pressure .~ 'emperature o o
Allow unit at least 30 minutes to reach the desired temperal 37 v

(Accessibleonly on units with buikin electric heating optign

Pressurei high pressuréevel (5-45 kpsi).

On Time i the time(in seconds¥ystem maintains high pressure during each pressure cycle.

Off Time i the time(in secondsyystem maintains atmospheric pressure during each pressure cycle.
Cyclesi the number bpressure cycles per run

=A =4 =4 =4

1 Ramp Mode Settings:RampMode is a flexible application that givessersfine-tunedcontrol of chamber
pressurever timeusing a tabler graphinterface.
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%7 Pressure BioSciences, Inc. Barocycler® 2320EXT

Pressure W Setpoint li Temp ’K

g © Ramp v

T H

40 ﬂ 80 &
|

35 703 Save
a

~30 60 B Settings
q £ Load
225 50 8

§ 15 30 Precharge

210 20
L

0 — 0

10:55:05 [ |scroll EEwiml 11:10:51

Pressure Temperature Time Cycles

0.0 kpsi 246°C  00:14:52 3/3

% Remp Settings X

Time (h:mm:ss) Pressure
00:00:00.0 0
00:00:30.0 10
00:01:10.2 15

&

Pressure (kpsi)
[

/ 00:01:208 40 oK
/ \ 00:01:599 40
! / 00:02:59.2 40
00:03:30.1 31 Cancel
BEE

o-
00:00:00  00:0030  00:01:00  00:01:30  00:0200  00:02:30  00:03:00  00:03:30  00:0400  00:04:30  00:05:00

Cycles 5 3 oK Cancel

o Graph: Graphical editor offeranability todraw the pressure profile on the touch sarémflection points
can be placed on the graph by tapping the sced¢esppropriate placesSoftware will interpret the
coordinate®f the taps approximately. thore accuracy idesired, values for each pointthee graph can
be edited using the Tableateire accessible via the button in the top right corner of the graph.
0 Table: To design the ramp pressure profile, set the time and pressure conditions by typing the values into
the table.
A Time (h:mm:ss) and pressure
Set the time to reach the desiredsstge. In the example below, the chamber is set to ramp
from 0 kpsi t020 kpsi in 1 minute(ie, the ramp is 2000 psi per minuteNote that the time
values in the table also show tenths of a second. The tenths are optional, but can also be entered
into aprogram using a decimal point as a separator. If no separators are used, the integer values
are interpreted as seconds and parsed into a hh:mm:ss, foem&12 =00:05:12.0
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A Duplicate time values are not allowed in the Ramp mode prograentime valus entered are
additive The software will warn you if you have entered an invalid ramp pattern and you will be
unable to save the pattern until corrected.

1 Multiple ramp steps can be programmed during a single Ramp Mode run. Set the ramp conditions (as
descibed above) to reach a first pressure, then set conditions to ramp from the first pressure to a second

pressure, third pressure, etc. At each step, after the desired pressure is reached, it can be held steady for
the desired amount of time (see examplewg

Time (h:mm:ss) | Pressure | Explanation of step
(kpsi)
0:00:00 0 This is the starting condition with no pressure in the chamber at time zer
0:01:00 20 1 minute ramp from ambient pressure to 20 kpsi
0:05:00 20 4 minute hold at 20 kpsi
0:06:00 30 1 minute ramp from 20kpsi to 30 kpsi
0:26:00 30 20 minute hold at 30 kpsi
0:27:30 0 1.5 minute ramp down from 30 kpsi to ambient pressure

Temperature i set point for instrument temperature control (accessilgon units withbuilt-in electrical
heatingoption).

Cyclesi the numbenf times the pressure ramping profile is repeated

U0 Waveform Mode Settingdn Waveform mode the pressure profian be set to oscillate around an
offset value. The amplitude and period of the oscillation lmanontrolled (& long as the maximum
pressure does not excedfkpsi). Unlike Barocycler mode, in Waveform mode the pressure in the
chamber does not have to drop to ambient between cycles.

&) Pressure BioSciences, Inc. Barocycler® 2320EXT) EEX
Pressure ’K Setpoint ’7 Temp IK
: “ Waveform
" aveform «
40 35 5
3
35 08 ) Save
2 (WA | = |
z H oa
225 58
220 8
7 207
315 Start Precharge
H o 15
5

0 10
16:17:06 [Jscroll BBl 16:29:31

Pressure Temperature Time Cycles

0.1 kpsi 247°C  00:10:15 10/10
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Amplitude Cycles Waveform Amplitude Cycles Waveform
7\ AW Sine Wave | A A\ Square
10 g 10 7 Triangle Wave 10 7 10 7
. Square Wave .

Offset Cycle Time Sawtooth Wave || Offset Cycle Time Duty Cycle
0 5 60 g 0 5 60 5 50 g
Temperature Temperature
37 /_j\ oK Cancel 37 3 oK Cancel

{AyS { Ij dzt NB

Waveform i Selectsquarevave, sine wave, sawtooth wawee trianguar wave

Temperature i set the desired temperature for the pressure run. Allow unit at least 30 minutes to reach the
desired temperature. (Accessiblay on unitsequippedwith electrical heatingption).

Offseti Set the pressure level arountlich the waveform will oscillate

Amplitude 7 Set the total amplitude of the pressure waveform (example: If the amplitude is 20 kpsi, the
waveform will oscillate between Ipsi above the offset value and Kiisi below the offset value).

Cycle Time'l Setthe total time (in seconds) to complete each wave ¢ivele wave period)

Duty cycle (square wave only) Set thepercent of each cycle that is spent at the highest pressure level
(example: If the waveform period is 60 secoads the duty cycle is 50%he pressure will remain at the
higherlevelfor 30 secons and at the lower levér 30 seconds).

Cyclesi the number bpressure cycles per run
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3.2 Advanced Features of the 2320EXT Software

The Service screen offers several functions, some that
accessible to all users, and others that are pasgwotected.
Passworeprotected functions include systemide changes, such
as changing the pressure units, adjustment of thermoco
parameters, as well as calibration of the pressure transducer @
and pressure display. Some of the features that can be acg
from the Service Screen are described in more detail below.
o Manual control modeoffers direct reaktime control of the

| About | Contact | <|DAC [ |PID ||t

‘System LOQ‘ Rl I‘c"*:]f"e‘Curent user Default

‘ Re-zero ‘

Manual ‘_Modify Users  Login

Administrative use only.

kpsi =

@ Manual Controls

CORRaY P P ——

instrument by the operator
1 Extend T Toggles the direction ofhe intersifier
piston to pressurize or degwsurize water in the
chamberThe button caption automatically changi
to ARETRACTO when the
1 Heati Turns ON the chamber temperature contr
Note: unchecking this box will shut off the heat

Pressure

kpsi kpsi 0kpsi  dOkps  Skpsi  60kpsi @I |eater

0

= 10

A

‘ Extend ‘ ‘ Charge

:;} Temperature (°C)  de d .

systemwide.

1 Chargei Turns the precharge pump on to purge air from the chamber. The chamber closure check valve
has to be depressed during priming operation to allow unrestricted flaygthtiee chamber (see section
2.3). Note thatm manual mode, the pumgll remain onuntil the primebutton is toggled again.

0 Login: select youruser name from thpull-down menu and entdhe corresponding passwordSER NAMES
AND PASSWORDS ARE CASE SENSITIVE! Default user with administrative rightslimin default passard
is passwordSee additional informationon user management features isection 3.3 below.

0 Modify Users allows tocreate or modify new users and passwords with two levels of privilAggsuser can
c hange an passiwadithaagpeopriats olgpassword is entered. In order to ensure-lesaxl security
please keep passwords for users with administrative privileges confidential.

0 Run logging is done automatically by the software in a standard conetimited format that can be loaded
directly into Microsoft Exce? or compatible spreadsheet software. A unique file name, containing the date and
time stamp of the run is generated by the system for each run and appears as the default file name at the beginning
of each run. By default, log files areav@d in the My Documents folder {OserSUSERNAMEMy
Document¥.csv). The file name and location can be modified by the user at the start of the run. After completion
of the run, this file can be opened in Excel for viewing and grapl§ieg.also sectioB.3 below pertaining to
GLP/GMP and CFR21 Part 1¢dompliant features of the 2320EXT software.

o Enabling/disabling the DAC. The Data Acquisition and Control modu{fBAC) must be enabled for the
2320EXT to function. Under some circumstances (e.g., if coenpuas restarted or USB cable was unplugged
for any reason) the DAC may lose contact with 2820EXT. If this occurs, contact can be reestablished by
clicking on theDAC button, provided that thpower and/or USB connection to tieemputer has been +e

edablished.

0 Pressure PID.The PID (proportionaintegratderivative) algorithm is used for maintaining pressure at the Setpoint
value. Enabling PID allows the software to make small adjustments \eitmténsifier to maintaipressure at the
setpoint in duations when small fluctuations in pressure can occur. The PID is not required for normal pressure cycling
runs, but may be helpful when the chamber needs to be held at a constant foeaswegtended period
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0 Thermocouple settings. The 2320EXT is egjpped with a builin " . Thm”‘““‘m"*:“gg
thermocouple and is configured to provide temperature logging with
0.5°C. Finetuning of the temperature reading may require changing
calibration of the thermocouple channels. Please contact PBI support i
believe that te chamber temperature reading is inaccurate and needs e
adjusted.

0 Changingpressure units(kpsi, MPa, Bar). The 2320EXT software can display pressur
kpsi (default setting) as well as in MPa or Bar. The selected pressure units will be u
all functions of the software, including the main screen and the logged data files
selected units will remain persistent in the software until the units are changed again
can NOT be changed once a run is in progress.

0 System Logis a separate lisof system events that, in
conjunction with the run logs, is useful for troubleshooting
system performance issuéde software maintains a log of
every systenwide event, such as user logon and logoff,
software shutdowns, power loss, temperature control
configuration changes and interactions with the data
acquisition hardware. Filters are provided for +taake
selection of events of a particular type, occurring on a
particular date(s) or related to specific system users. Any filter
selection removes ureted events from view. Pressing the
Clear button restores default display of all logged events.

3.3User Management, GLP/GMP and Electronic Records Compliance.

The Barocycler provides buiih OSindependent user management that offers two levels of asessato the
program features. Thedin prompt is accessible from tBervicewindow, as shown above (pg. 1¥UserAdmin
comes with a default passwagedsswordhat can be changed using tedify usersoption. Upon logging inthe
Login prompt change®tLogout Modify usersoption also allowsdmin-level user to add new users and change
their passworddBOTH user names and passwords are CASE SENSITIVEEach new user can be assigned
one of the two levels ofrjvileges. Basic level offers thability to aeate, save, load and run Barocycler programs,
switch between instrument majee-zero the pressure transduaard start/stop the run in every instrument mode.
Admin privilege level offers access to additional settingshanging pressure units, calibingt pressure and
temperature signals as well as optimize PID parameters for both pressure and temperatureActuitiasl
instrument configurdon features are available at tiBuperuser levelaccessible only by authorized PBI
representatives.

232EXT system logcontairs time-stamped information about user login and any changes to the system setup or
the exgrimental protocol. Run logsapturenumerical data on pressure and temperature during openatan
standard commdelimited file format readale in Microsoft Excel or similar spreadsheet softwapelications

In addition to saving unencryptedSVrun log files the sdtware also archives them inp@ssworeprotected .zip

files with identical file names. The password is sysggEnerated and havailable for endises. The2320EXT
software keeps track of the encrypted password internally and offers thiheisgrtionto extract the archived
reference run logs when necessdiye encrypted files are duplicates of #ditable .CSV files and aesread

only, tamperevident archives of the actual run log files provide compliance with electronic laboratory records

Page20 of 29



