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CHAPTER 1

INTRODUCTION,
STARTLEMONITOR II DESCRIPTION,
SOFTWARE & HARDWARE INSTALLATION

1.1 Introduction

1) Congratulations on the purchase of your StartleMonitor™ II System. We have enhanced
the usability of the System with the release of our second-generation System, and we are
confident you will receive years of service from the System.

Figure 1 StartleMonitor™ II Cabinet
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1.2 StartleMonitor II Description

We designed StartleMonitor II to put data in your hands as quickly as possible. Further, we
designed default settings, file storage and user defined output files with flexibility and
keystroke reduction in mind. Chapter 2 provides detailed explanations of these features. But
first let us look at the basics of running the System.

It is a basic three step process:
1. Fill in session information screen.
2. Run the data collection session.

3. Reduce the data collected for export.

Once you have learned how to set up the System, it's that simple.

The User Manual is divided into three chapters as follows:

e Chapter 1 — Introduction, StartleMonitor II Description, and Software & Hardware
Installation.

e Chapter 2 — Getting Started.
e Chapter 3 — Changing the Full-Scale Setting and Calibrating the System.

StartleMonitor Il records animal responses with a dedicated microprocessor. The collected
data is then transmitted via serial communication to the host Personal Computer (PC).

1.3 Hardware and Installation

The following paragraphs describe how to assemble and set up the StartleMonitor System
hardware, and how to connect to the host PC.

1.3.1 Unpacking the Hardware

Use care when removing the hardware from its shipping container to prevent damage to any
protruding connectors, controls, or indicators. Although components are thoroughly inspected
mechanically and electrically before packing for shipment, they must be inspected upon
receipt for damage in transit.

1. Make sure each item on the packing list is included with the shipment.
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2. Inspect all items for dents, chips and heavy scratches (gouges) that may have resulted
from shipping. Check for broken or bent connectors, controls, and indicators.
Photographs of damage may be helpful in substantiating subsequent claims against the
shipping company. Kinder Scientific insures all shipments for damage and your
receiving department is responsible for reporting any damage immediately to both
Kinder Scientific and the carrier (e.g., UPS or FEDEX). Any failure to report
shipping damage will void the shipping insurance and Kinder Scientific will
assume no responsibility for said losses.

1.3.2 Reshipment Procedure

If a component is to be reshipped after receipt (e.g., because of shipping damage), if possible,
use of the original shipping container and packing materials is recommended. If this is not
possible or feasible, contact Kinder Scientific at Support@KinderScientific.com for advice on
making this shipment.

1.3.3 Returned Equipment with Warranty or Damage Claims

If a component is damaged in transit or does not operate as specified when received, notify
the carrier and Kinder Scientific customer service within 15 days of receipt at
Support@KinderScientific.com or by calling 1-858-679-1515. Make sure you get a Service
Work Order (SWO) number from Kinder Scientific prior to returning any equipment. Please
attach a tag or form that includes the SWO number, your company's name, address, person to
contact, and telephone number. A brief description of the damage or problem will also be
helpful. The carrier requires that you keep the shipping material for evaluation
during the claim process. If you discover damage, please DO NOT THROW
THE SHIPPING MATERIAL AWAY. This will void the claim against the
carrier and Kinder Scientific will not cover the shipping damage loss; that is
the purpose of the shipping insurance that is included with every shipment.

1.3.4 Equipment Description

The features of the StartleMonitor Systems are as follows:

e The basic StartleMonitor System is comprised of a compact cabinet with a Service
Pack mounted on the right side of the cabinet, a BSC100 or BSC Jump Control
Chassis and at least one restrainer.
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e The BSCI100 or BSC Jump Control Chassis provides the interface between the host
computer and the StartleMonitor cabinet. Up to eight StartleMonitor cabinets can
be connected to the BSCI00 Control Chassis. Up to an additional eight
StartleMonitor cabinets (for a total of 16) can be connected to the BSC100 Control
Chassis through a BSC100 Expansion Device. Up to two StartleMonitor cabinets
can be connected to the BSC Jump Control Chassis. No additional StartleMonitor
cabinets can be connected to the BSC Jump 100 Control Chassis.

e Separate power supplies provide power for the BSC100 or BSC Jump Behavioral
System Core (BSC) and each StartleMonitor Cabinet/Service Pack.

1.4 StartleMonitor Specifications

STARTLEMONITOR SPECIFICATIONS

Electrical
Voltage: 90-240 Vac
Frequency: 50-60 Hz
Physical
Depth: 16" (40.64 cm)
Width: 15.75" (40 cm)
Height: 19.5" (49.53 cm)
Weight: 70 Ibs. (31.8 kg) including sensor and restrainer
Construction: Medical Grade Cabinet built from high quality laminate and MDF

Acoustic Performance
Full Range White Noise:
Chamber to Chamber Variation:
Cabinet Isolation:

Response Performance

Load Cell Transducer Calibrated and
Reported in Newton:

Control Circuitry and Software
Control:

Communication (PC to BSC100 or
BSC Jump Control Chassis):

Communication (BSC100 or BSC
Jump Control Chassis to station):

Operating System:

57 to 120 dB, +/- 1 dB
+/-1dB

-35 dB, +/- 2 dB as measured at ventilation holes.

+/- 3 % full scale (excluding building noise and vibration at

customer site)

Independent BSC Control Chassis - BSC100 or BSC Jump

RS232 cable

Single IEEE DB25 parallel cable
Windows 7 Pro or Windows 10 Pro

Table 1 StartleMonitor Specifications
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1.5 StartleMonitor 11 Service Pack

The SCM100 Service Pack (“Service Pack™) contains the controls and most of the electronics
for the StartleMonitor II System and is located on the side of the StartleMonitor Il cabinet.
Figure 2 and Table 2 describe the Service Pack controls, indicators and connectors.

E'gceigntific I °
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@—’Q LIGHT. TACTILE

AUDIO
@—l»@om‘ 4— —@
® ®FAN
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Figure 2 StartleMonitor Service Pack Controls,
Indicators & Connectors on Front (left) and Back

(right)
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NAME

TYPE

FUNCTION

1. | HOUSE LIGHT Toggle Switch Turns the HOUSE LAMP on

and off.

NOTE
Make sure this switch is
turned OFF for fear
potentiated startle and
for most audio startle.

2. | AUDIO OUT Female audio connector | External speaker

3. | FAN SPEED Potentiometer Adjusts exhaust fan speed.

4. | VOLUME ADJ Potentiometer Adjusts sound level for
chamber speaker.

5. | POWER LED Indicator (green) Lights when power is ON
(supplied to the startle
chamber).

6. [ AUXVOLUME Potentiometer Used with the tinnitus option.

7. | AUXINPUT (2) Female audio connector | Used in conjunction with the
AUX VOLUME potentiometer

8. | HOUSE LIGHT Potentiometer Used to adjust the brightness
of the house lamp inside the
startle chamber. To prevent
damage to House Light, do
not leave House Light on in
brightest setting for extended
time periods.

9. | STATUS1 LED Indicator (amber) Blinks ON and OFF when a
trial starts

10. | STATUS 2 LED Indicator | Comes on when there is a

(green/red) fault.

11. | CALIBRATOR Female input connector | Input from Impulse
Calibrator — Not used with
Load Cell Systems

12. | CIRCUIT OFFSET Potentiometer Adjustment for the Circuit
Offset (used primarily for
manufacturing set up and
calibration)

13. | GAIN (fine gain | Potentiometer, Used in part, including by the

adjustment) 10-turn Vernier User, to calibrate the System
Dial including the load cell.

14. | GAIN (course gain | Potentiometer Used for moving the usable

adjustment) response window.

15. | TACTILE 5-Pin DIN connector Solenoid connection for air

puff.

Date printed 8 January 2025 4:00 PM

Version 10.00

Copyright ©1998 - 2025 Kinder Scientific Company




16. | POWER Female power supply | Receives input from the + 15
connector Vdc power supply.

17. | SHOCKER 25-pin male D type | Programmable shock input.
connector

18. [ SENSOR CAT-5 Connector Load cell power ethernet port.

19. | FRAMEBUS 25-pin male D type | Startle I/O connection from
connector the BSC100 or BSC Jump

Control Chassis

Table 2. StartleMonitor Service Pack
Controls, Indicators & Connectors

1.6 BSC100 or BSC Jump Control Chassis

As with all Kinder Scientific Systems, the BSC100 or BSC Jump Control Chassis has its own
separate embedded microprocessor controller. This architecture provides a stable partition
between the data collection effort and the host PC. This greatly enhances the process of real-
time data collection within the Windows Operating System. Communication between the
BSC100 or BSC Jump Control Chassis’ embedded controllers and the PC’s Windows platform
is via a RS232 serial port or an ethernet port.

Each BSC100 Control Chassis is itself capable of controlling and monitoring up to eight
stations using a single PC. Additional stations can be controlled through the BSC100 Control
Chassis using BSC100 Expansion Devices. Each BSC Jump is itself capable of controlling
and monitoring up to two stations using a single PC and cannot be expanded to control or
monitor additional stations. Examples of the Behavioral System Core are Figure 3 (BSC100)
and 4 (BSC Jump).
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Figure 3 BSC100 Control Chassis

Figure 4 BSC Jump Control Chassis
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1.7 StartleMonitor II Assembly & Interconnection

Each StartleMonitor System ships complete with all the hardware required for assembly. Each
StartleMonitor System will have the following hardware (refer to Figures 5 and 6):

SM100 (Figure 5)

1.

© ©®© N o g ~ w0 N

StartleMonitor 11 Station

Power Supply for BSC100 or BSC Jump (110/220-volt input - + 5, + 12-volt output)
Power Cord for Power Supply of #2 above

Power Supply for each StartleMonitor cabinet (110/220-volt input - +15)

Power Cord for Power Supply of #4 above

Access Hole Stopper — tapered black rubber plug

Cat5 Ethernet Cable

BNC to BNC cable

BSC100 or BSC Jump Control Chassis (as appropriate)

10. At least one Restrainer for each StartleMonitor cabinet

11. Sound Meter

12. Adjustment Tool

13. Additional Restrainer (optional)

14. Vent Mesh Screen

15. 100-gram weight

16. Load Cell Sensing Assembly

17. DB25 Parallel Cable

18. DB9 Serial Cable

10
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Figure 5 StartleMonitor II Components
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Figure 6 BSC100 Components (BSC Jump is similar)

Power Supply for BSC100 or BSC Jump - 110/220-volt input - + 5, + 12-volt output
Power Cord for 110/220-volt input - + 5, + 12 volt output Power Supply
BSC100 Control Chassis

DB2S5 Parallel 1/0O cable (one for each station to connect the BSC100 or BSC Jump
Control Chassis to each StartleMonitor cabinet)

RS232 DB serial cable (to connect the BSC100 or BSC Jump Control Chassis to the
host PC)
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1.7.1_Assembly
CAUTION

Do not plug in any power supplies or make any ac connections until
the assembly is completed.

1.7.2 Cabinet Location.

The StartleMonitor I System is a highly sensitive measuring device. It is important to locate
the cabinets on a rigid surface. However, we recommend that the supporting surface be not so
rigid that individual StartleMonitor cabinets become mechanically coupled to each other. For
example, it is highly recommended NOT to place the cabinets directly on a very rigid surface
such as granite. The load cell sensor of the StartleMonitor Il System is so sensitive that the
startle response of an animal in one cabinet has been detected (albeit at a much lower level) in
adjacent cabinets when each cabinet has been placed on a rigid surface such as granite. If it is
necessary to place the StartleMonitor cabinets on a very rigid surface such as granite, it may
be necessary to place the cabinets on narrow cushioning material such as rubber mats to de-
couple the respective cabinets from each other.

Also, do not place the cabinets on roll-around carts as this makes consistent calibration efforts
difficult. If the StartleMonitor cabinet must be placed on stainless steel shelving that does not
provide substantial rigidity, make sure the shelves, and consequently the StartleMonitor
cabinets, are positioned to prevent inadvertent contact by personnel during sessions.

1.7.3 Cabinet Assembly.

Once the cabinets are placed in a suitable location, continue the assembly process as follows:

1. Locate the Ventilation Screen and place it in the hole in the bottom of the cabinet as
shown in Figure 7. This screen keeps refuse from entering the ventilation system.
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Figure 7 Installing the Ventilation Cover

2. Refer to Figure 8 and insert the Load Cell Sensing Assembly. Center the assembly from
left to right as much as possible and place it directly under the speaker (towards the front
of the cabinet). Connect the BNC to BNC and Cat5 ethernet cables to the load cell
circuit.

— - =
pre i

Figure 8 Installing the Load Cell Sensing Assembly

o>
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3. Refer to Figure 9 and install the Restrainer. Slide the Restrainer onto the Load Cell Plate

and make sure the clips on the bottom of the Restrainer are securely in contact with the
Load Cell Plate.

Figure 9 Installing the Restrainer

1.7.4 Interconnection

NOTE
Refer to FIGURE 10 while performing the System interconnection
for more than 8 StartleMonitor chambers. The process is similar for
the BSC Jump. Of course, with the BSC Jump, there will be no
Behavioral System Core Expansion and the BSC Jump will only
have 2 connections to individual stations. Other than that, the
connection is exactly as shown in Figure 10.
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Stations 1-8 Stations 9-16

StartleMonitor Il Cabinet StartleMonitor Il Cabinet
SCM Service Pack SCM Service Pack
Located on the side of the StartleMonitor Cabinet Located on the side of the StartleMonitor Cabinet
Startle I/0 +15 Vdc Startle I/0 +15 Vdc
A A A A
RS232 8 8
DB 9 Cable DB 25 Parallel Cables DB 25 Parallel Cables
\ \
Startle Station 1/0 Startle Station 1/0
(8 Connections) Signal Signal (8 Connections)
| -
BSC100 Out i BSC100
Host  serial I . .
pC oo [ 2" Behavioral System Core Behavioral System Core

; Expansion

Stations 1-8 Enable . |ENable p

out ™ Stations 9-16
Power Power
A A A
+5Vdc, +/-12 Vdc +15Vdc +5Vdc, +/-12 Vdc +15Vdc

Power Supply Power Supply Power Supply Power Supply

A A A A
Power Strip

Figure 10 StartleMonitor II Interconnect Diagram

NOTE

The power strip must have enough outlets to supply power to all
components. Make sure the power strip has a current rating of at
least 15 amps and is equipped with a circuit breaker and an on/off
switch. This allows you to turn on all the components with one
switch.

Make sure all power is turned off before making any connections.

Connect the serial cable from the host PC to the serial connector labeled Comm Port
located on the right side of the BSC100 or BSC Jump Control Chassis (refer to Figure
6).
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3. Connect the I/O cable from the BSC100 or the BSC Jump Control Chassis to the
connector located on the rear of the SCM Service Pack, starting with BSC100 or BSC
Jump Control Chassis connector number 1.

4. Connect any subsequent I/O cables to their respective Service Packs.

NOTE

Plugging or unplugging the DB25 1/O cable with the power turned
on can cause a latch-up condition in the BSC100 or BSC Jump
Control Chassis. This will result in the sensing side of the System
to function improperly. This condition can be cleared by power-
cycling the entire System (i.e., turning the System off and then on
again).

5. Once all of the I/O cable connections have been made, connect the + 5 Vdc, +/- 12 Vdc
power supply to the BSC100 or BSC Jump Control Chassis and to the power strip.

6. Connect a + 15 Vdc power supply to the connector located on the rear of each SM100
Service Pack (#16 in Figure 2) and to the power strip. Make sure these power supplies
are connected and plugged into the power strip as well.

1.8 Software Installation

NOTE

You must have administrator privileges on the computer you are
using to install/uninstall the software. If you do not have
administrator privileges, you will not be able to install the software.

1.8.1 PC Requirements
PC Requirements Summary:

The technical requirements for the PC to run the Kinder Scientific StartleMonitor System are
not high. In fact, virtually any “modern” PC will easily run the software for these Systems.
But here are specific PC requirements:

« Type of PC: The software may be run on either desktop or laptop PCs.

« Minimum Processor Requirements: 15 processors or later.

17 Version 10.00
Date printed 8 January 2025 4:00 PM
Copyright ©1998 - 2025 Kinder Scientific Company



18

o The software works well on 15 processors but will also run well on later
generation processors.

o Hard Drive Type/Minimum Hard Drive Capacity: 50 GB or larger.

o The configuration files the Systems use are miniscule and the data and reduced
files are not large either. So, 50 GB SSD or larger will work well.

o Minimum RAM Requirements: Minimum 8 GB.

o The Behavioral System Core ("BSC") in either the BSC100 or BSC Jump
configuration is the "computer" that actually runs the StartleMonitor System. So,
the desktop or laptop PC acts as an interface with the BSC and also does the post-
session data analysis. Neither being an interface nor doing the post-session
analysis is very demanding on the PC.

« Operating System (OS): Windows™ 7 Pro or Windows™ 10 Pro versions.

o We STRONGLY recommend the Pro version. Also, for the post data analysis,
we recommend having Microsoft® Excel installed on the PC and, for validating
the System in the first place in GLP environments, we recommend having
Microsoft Word installed on the PC.

o NOTE: Support for Microsoft® Windows™ XP ended April 8, 2014. The
StartleMonitor software will not run on Windows™ NT, 95 and 98, ME, 2000
or XP operating systems.

o Other Hardware requirements (specific ports to connect to hardware, PCle cards,
second network port, etc.): Either a RS232 serial port or an ethernet port.

o

RS232 serial ports are getting increasingly difficult to get on a new PC. It is usually
possible to add an RS232 port (e.g., through adding a board). But the configuration
of some PCs makes this option difficult to implement. We are aware that some
people run 1 or 2 station Systems (e.g., through the use of a BSC Jump) on a USB
to RS232 adapter. However, the variability of such adapters makes the likelihood of
a favorable outcome unpredictable. Consequently, we don’t support such
configurations. Further, it appears that these adapters cannot handle the bandwidth
of running more than one or two stations.

Regarding an ethernet port, because of interrupt conflicts, the same ethernet port
cannot be used for both connecting the PC to the BSC and also connecting the PC to
an intranet or the internet. Since it 1s often desirable for the PC to be connected to
the intranet or internet while connected to the BSC, an additional ethernet port is
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therefore required. This is typically done by installing an ethernet board in the PC
with the board having one or more new ethernet ports. When this is done, we have
observed that many PCs have a difficult time either recognizing the new ports
generally or specifically when our software tries to recognize the port. In either case,
this is 100% a Microsoft problem which Kinder Scientific Support is poorly able to
help with. This problem usually turns out to be a Microsoft internal interrupt conflict
between the original port and the new ports. However, a competent I'T group should
be able to resolve this Microsoft problem and set up the ports to run as desired.

o General PC requirements (certain power mode selected, avoiding auto A/V scans,
avoid auto Windows updates, avoid screen savers, etc.):

o ANTI-VIRUS SOFTWARE. We recommend having a dedicated computer for
running the StartleMonitor System that is not plugged in to your network and that
does not run anti-virus software. The reason for this is that occasionally Microsoft’s
priority in communication protocols interrupts your System’s ability to get
information from the BSC to the interface desktop or laptop computer. This doesn’t
happen often, but it does happen occasionally.

We realize that many facilities choose not to isolate their computers from their
networks or to install anti-virus software or both. So, to remedy this, our System (in
the BSC) has a buffer system to store data temporarily in the event of a Microsoft-
induced communication glitch. If there is such a glitch, the buffer holds the data and
keeps trying to resend it to the computer. Almost always the BSC eventually is able
to send to the desktop or laptop computer and the data flow catches up.

We include this information in this Manual not to shock you but to let you know that
running on a network or using anti-virus software can cause a problem, usually short
lived, and our System design is intended to deal with this. This is rarely a problem
but has manifested itself in the past (i.e., the risk is not zero). Kinder Scientific has
hundreds of StartleMonitor Systems currently running and almost all of them have
never shown any problems with this communication conflict. But, there have been a
few. With those Systems having problems, working with the respective IT teams,
we have been able to find the problem (so far, it has always been either the anti-virus
software or a network interrupt conflict) and fix it.

o OS UPDATES. We STRONGLY recommend NOT doing Windows OS updates
during a trial due to the very real possibility that one of these updates could cause a
conflict, generated by the updated Microsoft® OS, with the back-and-forth
communications between the PC and the BSC with potentially catastrophic
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consequences. ANY OPERATING SYSTEM UPDATES SHOULD BE DONE
BETWEEN TRIALS.

REMOTE STATUS CHECK SOFTWARE. We recommend NOT using
programs or apps that do remote status checks of the host PC or the PC network.
Some A/V software and some intranet related status inquiry applets interfere with
the PC to BSC communication. Usually this just causes error messages to
temporarily flash indicating short term communication issues; the System is
designed to overcome these short-term communication issues and fixes itself. But,
sometimes these programs cause communication errors that exceed short-term and
crash the System.

SCREEN SAVER OR POWER SAVER SOFTWARE. We recommend NOT
using screen savers or power setting controllers that cause the PC to ever pause,
sleep or hibernate. Some screen savers or screen saver settings and some power
settings cause the PC to temporarily pause. This, at best, causes short term
communication issues like those described above and at worst causes the PC to sleep
or hibernate which will likely cause a System crash.

UNINTERUPTED POWER SUPPLIES. We STRONGLY recommend using
uninterrupted power supplies to power the BSC and ideally also the PC. The BSC
stores data in the midst of a study for a short time and if the PC has a relatively short-
time stop, as might happen with a power glitch (surge or relatively short stoppage of
a few minutes), the BSC then passes the data to the PC.

RF INTERFERENCE. If there is any chance of RF interference from either other
nearby equipment or from the power lines themselves (typically manifest as either a
strong 50 Hz. or 60 Hz. signal), using RF choke beads as is well understood will
eliminate this problem (the details of applying RF choke beads are beyond the scope
of this manual).

1.8.2 Preparation for Software Installation

20

To run Kinder Scientific software, you must run either Windows 7 or Windows 10
Operating System on the host computer and we HIGHLY recommend running the
Professional version of the OS.
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1.8.3 Software Installation

e To install the StartleMonitor software, we recommend you create a folder on the
desktop of the computer (desktop or laptop that will be the interface for the
StartleMonitor System) and name the folder “StartleMonitor Software.” Then, save
the listed Installation Files into that folder. It is VERY important for the
installation that all these Installation Files are saved into the same folder and
that you don’t change the name of or otherwise alter any of the Installation
Files. These are the Installation Files:

1. Autorun.inf

2. BuildVersion.txt
3. Install.bat

4, KS Setup.bmp
5. SMinstall.exe

e Once the files have all been transferred into this folder, close all programs and turn
off virus protection software, if any, to prevent installation conflicts.

e Double click on SMInstall.exe file. The screen of Figure 11 will appear. Again,
make sure that you open the SMInstall.exe file from the location where all these
five Installation Files have been transferred. The installation uses an AUTORUN
feature and will open the following Window:
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— X
~— Software Bulld #
Welcome to Startle Monitor Setup

Setup will guide you through the installation of Startle
Monitor.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.,

Next > Cancel

Figure 11 StartleMonitor Software Wizard Screen

e (Click Next.

e Ifyou are upgrading from an earlier StartleMonitor software build, the software
will give you the following message (Figure 12):

() Startle Monitor - 19163_17 Setup 4

| A Previous Version of Startle Monitor Has Been Found.
ontinuing will remove it.
Continuing will it

Cancel
Figure 12 Upgrading Build Message
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e Click “OK” and the installation software will automatically uninstall the older build
and install the newer software build. Existing session files, configuration files, data

files, etc., will not be affected by uninstalling the earlier build and then installing
the newer build.

With either a new installation or an installation of a new software build, the following
Screen will appear (Figure 13):
7 Startle Monitor - 19163_17 Setup — >
License Agreement o
Please review the license terms before installing Startle Monitor. { 3 ’

Press Page Down to see the rest of the agreement.

hicense Agreement: This is not a sale. You may ~
reproduce any information and or programs for the
purposes of. It is NOT permitted that this product
be resold by you to another individual outside your
organization or company or that you transfer the
rights of this product to someone outside your
organization or company. It is permitted that you
may transfer all rights of this product to anyone
else within your company or organization.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Startle Monitor.

< ock Cance

Figure 13 License Terms

e Read through the License Agreement and, if you agree with the Terms, click on |
Agree. The following screen (Figure 14) will appear:
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() Startle Monitor - 19163_17 Setup —

Application Components
These are the Application Components that will be installed

Startle Monitor ver &
Serial System Cor cee jbs

Space required: 7.6MB

Kinder Scientific Application Installer

=8 | Startle Monitor | S

< Back Tnstal

Figure 14 Application Components

If you have purchased the Tinnitus option, the following screen (Figure 15) will appear.

Click OK
/

L7 Startle Monitor - 14299_08 Setup

2 and is protected under US Patent laws.

agreement
with OtoScience Labs.

This Software contains the Patented OtoCentrix (TM) teghnology

It is authorized for use only when accompanied by a ficense

OK

|

Figure 15 Tinnitus Option
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If not proceed to the next screen (Figure 16).

4! Startle Monitor - 18163_17 Setup —

Completing Startle Monitor Setup

Startle Monitor has been installed on your computer.

Click Finish to dose Setup,

Figure 16 Finish Installation Wizard

e Click the FINISH button; the software installation is complete, and the installation
screens will close.

3. To start the StartleMonitor software, click on the StartleMonitor icon. If you are a GLP
facility, when you click on the StartleMonitor icon the following screen (Figure 17)
will appear. Call or email Kinder Scientific to obtain the License Key.

Customer service at Kinder
Scientific meeds this number to
generate the License Key. Write
this number down and include
TR e Ttk with the email. The email is:

| JHZK-HKS5-RPRW- X005 50006 KT a— Support@KinderSclentific.com

i License Key

Enter the License Key
here then click on
OK.

Figure 17 License Key Window
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4. If you are not a GLP facility, or if a GLP facility after entering the License Key, the
following screen (Figure 18) will appear:

StartleMonitor @l
Click Yes
i You don't currently have Permission for any operation!
N
You can Administer the Permission Groups?
Enter ‘Access Administrator’ now?
Yes No
Figure 18 Access Administrator Window
5. The following screen (Figure 19) will appear:
Click on this

radio button

R At cokabed deishase

Conficl Prereieno Gioup Wemleetun Aeamiiniza Girepn THOTE Usw Crmg asd Drmp]

Group fasgrmant Crphgrachic DRansis
Critnbasind C00 Lkiaari
Flairs

Figure 19 Permissions Window
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6. After you click the radio button shown in the previous illustration, the following screen

(Figure 20) will appear:

Lagin Iy [

Paszward [

F, Cres

Figure 20 User Login Window

7. The following screen (Figure 21) will appear:

r

I You don't currently have Permission for any operation!
You can Administer the Permission Groups?

Enter ‘Access Administrator’ now?

Yes ] No ‘

|-

StartleMonitor -

Figure 21 Access Administrator Window 11

T—— i=—Click on the X

Click Yes
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8. The Access Admin screen (Figure 22) will appear. This screen is where users’ login
information is created and maintained. Refer to the following illustration and the
instructions that follow on the next page to assign access control and permissions.

OO

Update button OKbutton Password Timeout field

- B
Access Admin l l
License
s G
T

L= ]

@ New button —

4 -
Access Control Al Edit button@
|
Entry Fields < i Save button @
and Check o bl
Boxes No Save button @
\ A
b Delete button@
i Clear Password button@
—_ S d

Figure 22 Access Controls

@Start by clicking on the New button. The Access Control entry fields and the
permissions check boxes will be activated.

@Enter a login name in the Login: entry field. The next two fields, Name: and

Description: are optional. However, an entry must be made in the Login: entry field to
continue.

The check boxes (e.g., System Defaults Setups) are used to assign permissions for specific
tasks to each user. This allows you to customize access for each user. At least one box
must be checked to continue.
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@Once the field entries are made and the boxes are checked, click the Save button. The
user login name will move to the large field on the right of the screen. Additional entries
can be made by repeating the previous three steps as many times as needed.

@The Edit button is used to modify a user’s permissions. This is accomplished by
clicking on the user’s name and then clicking on the Edit button. The user’s information
will appear in the Access Control entry fields and the check boxes.

@The No Save button is used to remove information from the Access Control entry
fields and check boxes before you click Save.

@The Delete button is used to delete users. Click on the user’s login name then click
on Delete.

@The Clear Password button is used to clear (remove) a user’s password so that the
password can be reset as described in Section 1.9. Click on the user’s login name then
click on Clear Password.

The Password Timeout field is used to define how long a user’s password is good.
Enter a value in this field before you click on the Save button. The default value is 90
days. If a value of zero is entered the password will not time out.

@The Update button is used to update your License Key as previously described in this
section.

Click on the OK button when all entries are made to your satisfaction. This screen can
be accessed at any time by opening up StartleMonitor and selecting Access Admin from
the File menu.

9. After you have followed the instructions in the previous step the following screen

(Figure 23) will appear:

i You don't currently have Permission for any operation!

You can Administer the Permission Groups? Click No

A

Enter "Access Administrator’ now?

Yes No

L

Figure 23 Access Administrator Window 111
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10. Once you have clicked No, the StartleMonitor software will close. Click the
StartleMonitor icon to re-open the StartleMonitor software and follow the instructions
in the next illustration (Figure 24).

Raniies [ <—— Click here and
this happens

0k I Cancal
| —
Lagin ID [Tard
——— Mew Password Fequired
| i Create a password
New Pazsaar l u SI ng th e
Carfirm Passwars: | . . inStructionS beIOW
0K I Cancal ‘
 S—

Password structure:

Must contain at least one special character.
Forexample: !, @, #, S, %, , &,*

Must contain both letters and numbers.
Must be at least 8 characters.

d. Must contain at least 1 capital letter.

o

Figure 24 Password Window

1.9 Resetting a User Password After Expiration

1. Login as Admin. You do not need a password if you are a Windows Administrator.
Open the StartleMonitor software, access the File menu and select Access Admin.
The following screen (Figure 25) will appear:
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License Opbratod Vabdabon Method

Good Thiough Updale OK I ~ Windows Loge Groups (Local o Doman)

[ 06262014 — & Localy cormoled daabase

Possword Timeouwt |1 Diays {0 for o Smeout )

DomenLogn 83 KSOENTIFICYmchasl

Logn ‘ o User!
[

Name

Descnption ‘
I
I=
f Relete |

Cloar
Paseword

L —— [ 4 T re—

Figure 25 Access Controls Password Window

2.  Highlight the user you want to reset and click on Clear Password. The user will be
asked to set a new password at the next usage.

1.10 Hearing Protection

Should users of the StartleMonitor System use hearing protection? The StartleMonitor
System can produce sounds up to about 115 dB. Although 115 dB is quite loud, operators
should only hear the sound with the door closed and with the sound greatly reduced by having
to pass through the walls of the Startle Chamber itself. Those walls provide about 35 dB sound
attenuation both for outside sounds coming into the Startle Chamber and for the sounds
originating inside the Startle Chamber (e.g., the 115 dB sound) to be passed out of the Startle
Chamber.

Using the 115 dB sound as an example, obviously inside the Startle Chamber the sound level
would be 115 dB. But, because of the attenuation of the Startle Chamber itself, immediately
outside the Startle Chamber, the sound level would be attenuated to about 80 dB. In addition,
the farther you are from the Startle Chamber, the more the sound is attenuated at a 1/r* pace.
Also, the sound emitted is periodic and not continuous. Health experts agree that
any continuous sound above about 85 dB is cause for concern for long-term hearing damage.
Even if an operator were to leave the door open when the 115 dB sound was produced, because
of the short duration of the sound, there should be no long-term problems. As a result, we do
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not recommend that users of the StartleMonitor System use hearing protection. However,
please be advised that in this matter, as with all matters, it is important that you do what you
feel 1s best for yourself and your employees and agents.
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CHAPTER 2
GETTING STARTED

2.1 Getting Started

Turn on the computer and all the power supplies (each power supply has its own on/off
switch). Turn on the power strip. Make sure the exhaust fan is running on the SCM Service
Pack (see Section 1.5). Once the computer is up and running, enable the StartleMonitor I1
software by double-clicking on the StartleMonitor II icon. The first thing you will see once
the StartleMonitor program is enabled is a screen similar to Figure 26.

%, StartleMonitor
File Wiew Setup Help

Ready I

Figure 26 StartleMonitor II Startup Screen
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2.2 Setup of the StartleMonitor System

The following paragraphs describe the preliminary setup parameters for proper operation.

2.2.1 Procedure to Update Firmware and Connect BSC to Your Computer
1. Set the BSC to the correct setting for the StartleMonitor software.

The BSC must be set to the correct type of System (e.g., StartleMonitor, MotorMonitor or
AvoidanceMonitor) to operate correctly. To do this for the StartleMonitor System, set the
indicator dial on the back of the BSC to “2” by using a small screwdriver to turn the indicator
dial to “2” as shown below (Figure 27).

Figure 27 Setting on BSC for StartleMonitor System

2. Connect the BSC to the computer and the StartleMonitor software.

For StartleMonitor software builds 14299 08 and higher, including build 19163 17, from the
main StartleMonitor software page, click "Setup" at the top of the page (Figure 28).
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m KS StartleMonitor (19163-17)

kinder scientific
Innovation in Automation

Startle Monitor

Figure 28 Setup Tab

A dropdown menu should appear including the option to Link to Default System Core
(Figure 29).

EKSSta leMonitor (19163-17)
Eile View Setup Help

Link to Default System Cor

k “X- scientific
In ovatlon In Automation

Startle Monitor

Figure 29 Link to Default System Core

Click “Link to Default System Core.” Towards the bottom of the window that appears
should be the option “Auto Probe for BSC” (Figure 30).
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Default BSC Using Serial Comm Port X

il

System Link to BSC List Cancel
BSCID Descriptive Mame Comm Port Desc ~
1AABFTOB COmM1 Communications Port

Mo Response COM3 Intel(R) Active Management Technolog

BSC Linkage
{+ Auto Probe for BSC
Select Refresh ™~ Never Probe for BSC
Selected BSC

1AABF70B COomM Edit Mame

Figure 30 Auto Probe for BSC

Select the “Auto Probe for BSC” button and then hit "Refresh." The BSC and corresponding
COM port should appear in the window with the BSC ID and Descriptive Name. Click on
your BSC which will be highlighted and hit the Select button. Click on the OK button at the
top of the window. Then exit and restart the software. Your BSC with the upgraded firmware
should now be connected to the software.

If you have questions about any of these steps or any other matter, please contact Kinder
Scientific Support at Support@KinderScientific.com.

3. Confirm that the BSC has the latest version of the firmware.

With the StartleMonitor software installed and open, the BSC connected to the desktop or
laptop computer and turned on, click on the KS icon in the upper left corner of the main
software page (Figure 31).
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m KS StartleMonitor (19163-17)
View Setup Help

inder scientific
Innovation in Automation

Startle Monitor

Figure 31 System Core Upgrade Icon

That will produce a dropdown menu that will include the option "System Core Upgrade”
(Figure 32).

ﬂ KS StartleMonitor (19163-17)

@ Restore

— Minimize
O Maximize

scientific
ation in Automation
Startle Monitor

Figure 32 System Core Upgrade Option

System Core Upgrade

X Close Alt+F4

Click “System Core Upgrade” and the BSC should upgrade its firmware from information
contained in the files in the location where you placed the installation files. This process should
only take a few minutes.
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2.2.2 Setting the Comm _Port

All Kinder Scientific Systems use separate embedded microprocessor controllers in their
BSC100 or BSC Jump Control Chassis. This architecture provides a partition between the data
collection effort and the file handling and display efforts of the host PC. This partition greatly
enhances the application within the Windows platform. To function properly, the embedded
controller must communicate with the Windows platform through an RS232 serial port or an
ethernet port.

NOTE

The PC you will be using must have an available serial or ethernet
port. Preferably, Comm 1, although Comm ports 1 through 6 can be
selected. You must select a Comm port for the software to
communicate with the BSC100 or BSC Jump.

2.2.3 Setting the Comm_Port for Software Builds 14299-08 and Later

For build versions of the StartleMonitor software later than 14299 08, including build
#19163 17, the software automatically locates available Comm ports and allows you to
choose the Comm port of your choice. Setting the Comm port is accomplished as follows:

1. Turn on the PC and open the StartleMonitor II program. A screen like the one shown in
Figure 33 will appear.
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[BEE

ety [

Figure 33 StartleMonitor II Start Up Screen

2. Select the Setup pull-down menu. Click on System Core Link. Select a Comm Port
and Click OK. This is shown in Figure 34.
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B ot First, select
k’ e (o n System Core Link from the Setup
‘lll‘l' - Automation menu. Next, highlight the

Comm port and click on
StartleMonitor I //SA'/O

Figure 34 Selecting the BSC and Comm Port (Software Builds 14299008 and later)

2.2.4 Setting the Comm_Port for Software Builds 14299-08 and Earlier

For software builds earlier than 14299 08, you will have to select your Comm Port as follows.
Only follow this Comm port set up process if your software build is older than 14299 08.

Setting the Comm port is accomplished using the Setup pull-down menu. Click on Setup

>> Comm Port (may say System Core Link). Select a Comm Port and Click OK. This is
shown in Figure 35.

Serial Comm Port Select E|
Cancel
" Comm 3
" Comm 4
" Comm 5
" CommB

Figure 35 Setting the Comm Port for Builds 14299-08 and Earlier
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2.2.5 Setting Default Files/Folders

You can accept the installation default locations where the System stores the raw data files
and the reduced files, or you can change them. To do this, click on Setup and then Default
Files/Folder as shown in Figure 36.

" StartleMonitor
File  Wiew l?mp Help
Comm Paort
Default Files;Folder <— Select Default Files/Folder from the Setup
Rurtirme Configuration menu to open up this screen.T

Reduction Settings

Setup Default Files / Folders

Folder I
Default Application Folder:

C:%Pragram FileshH amiton-KindersS tartleb onitorFiles',

Dptional Auxilary Data Storage Folder.

Delimited Dutput Files:

/B

—Browse buttons

!

IC:\Program Files'H amilton-Kinder\Startlebd onitor R educedh,

Ok I Cancel | Apply |
Figure 36 Default Files/Folder Screen

y

The Default Application Folder setting determines where the raw data files will be stored
and where session files are saved.

The Optional Auxiliary Data Storage Folder is used as a redundancy storage site and
may be set to any path, including any desired network drives.

The Delimited Output Files sctting determines where the System will store all reduced
files. It can be set to any valid path.

NOTE

These three default file/folder location selections do not include CD
drives.
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2.2.6 Setting Runtime Configuration

There are four Default Runtime Settings to make: Full Scale, Acclimatize Time, Record
Window, and Background Level.

To set these parameters, Click on Setup and Runtime Configuration. The Default
Runtime Settings screen will appear as shown in Figure 37.

" StartleMonitor
File “iew | Setup Help
Camim Port
Default Files/Folder
Runtime Configuration

Full Scale setting (calibration settings)

Reduction Setting

Session Parameters

Set Default " ]
values here =) Nowicns Cancel
Peak Measurement Select Positive
- @ Positive Only 4/" Only or
= € Absolute Value Absolute Value
Capture Wei r Do
Capture Weight Rise/Fall Delay [2 =] ms __Check to set the
check box

Graph Display for
Graph Display full ac or dc
Full Scale  |004.0=H Newtons [~ Absohute Values

(Absolute Values)
here.
Auto Reduce to .CSV after Capture

Change the Graph & Disabled € Traditional  Advanced

Display settings

here without

changing the Full =

Scale setting. Set level of data reported to
.csv file after Auto Reduce.

Select Runtime Configuration from
<—— the Setup menu

Figure 37 Default Runtime Settings Screen

There are 2 Full Scale settings in use in the StartleMonitor System: The Full Scale used in
Session Parameters and the Full Scale used in viewing the results of individual trials or in
diagnostic. The Full Scale (Session Parameters) setting is provided as a method of
synchronizing or scaling the System to specific units of measure (Newton) and will be
discussed later (Sections 3.2 and 3.3.2). For the 10-pound load cell that the StartleMonitor
System uses, the maximum reportable response, including the animal and the restrainer
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weight, is 10 pounds (44.5 Newton). Of course, this maximum response would correspond to
large, strong and healthy animals. For mice and juvenile rats, the response would be much
less. So, initially try a setting of 17.0 Newton for mice and juvenile rats. Similarly, for 500 gm
strong rats, consider using a setting of 33 Newton and for 700 gm strong rats try 44.5 Newton.

The System takes data independently of the Full Scale Graphic Display setting. So, when
viewing animals’ responses, if it appears that your graphic setting is too low or too high (i.e.,
the response curves are extending beyond the graphic view or are too small, respectively),
simply change the Full Scale Graphic Display setting to aid in viewing the animals’ responses.

Peak Measurement. The load cell transducer creates an AC signal, i.e., a positive voltage
when the subject jumps (pushes down) and a negative value as the system returns to its resting
position. You can set the software to calculate Max Newton force based on either the highest
Absolute Value (push or retract) or the Positive Only (push) value. We generally
recommend using the Positive Only value.

Acclimation Time helps calm the animal, which helps in reducing variability in animal
response to the startle stimuli. This is typically set to 5 minutes.

The Record Window Setting determines the length of each analog recording. This setting
will appear automatically on the session input screen to create each new session. It can be
changed to a different value when creating new sessions or changed on the Setup menu as
the new default. If you are new to startle research, we suggest you set the setting to 500
milliseconds.

Background Level is used during Inter-Trial-Intervals (ITI’s) to set the sound level in the
StartleMonitor chambers if your trials contain a Background command as the last entry on the
trial.

Auto Reduce to .csv after Capture enables the software to automatically reduce the raw
data to a “comma separated values” file after capture and sets the type of data to be included
in the reduction. CSV files are useful for easy reading from spreadsheet programs such as
Microsoft Excel.

Capture Weight, when checked, enables the feature in the software that automatically
compensates for the offset of the test subject’s weight in the reduced data. If this box is
checked, another screen will appear. This is described in Section 3.2, Calibrating the
System.
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2.2.7 Reduction Settings
The settings on this screen allow you to perform several tasks as shown in Figure 37 and
described on the next page.

ﬂ StartleMonitor II

File View |Setup | Help

System Core Link

[ |
Default Files/Folder
Runtime Configuration

Reduction Settings <€———

Select Reduction Settings from the Setup
menu to open up the Reduction Settings

screen.
Reduction Seﬁings/ [ﬁ
Current Format Lewvel for New Data is B Compatahility Test
Level Good on Build From Madule Build [v Exclude ITI's
Cancel
B 1122404 18028-10 ~|
1 03290_00 14343-10
2 04076_00 14345-12
3 0523400 1502510 v Allowlgnore . .
4 07182_18 16028-10 [v With Heading
5 1012117 15028-10
1122404 15029-10

Select Help, About StartleMonitor...
And your build number will appear here

About StartleMonitor... |

About this application: @

Startle Monitar

Kinder Scientific -
Copyright (C) 2000, 2016 L.z

Build 15040-13

Figure 38 Reduction Settings Screen
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The following is a description of the Reduction Settings screen.

Check the With Heading box so you don’t have to select it each time you do a reduction.
Compatibility Test Ficld. For non-GLP labs it is recommended that you check both boxes.

The Exclude ITI’s box will ignore differences in ITI values between different sessions.

The Allow Ignore box will allow you to ignore the differences in sessions. For example,
different ITI’s, different number of trials, and different structures altogether. In other words,

it will allow you to have multiple sessions of different formats to be reduced into one output
file.

The dropdown menu below Current Format Level for New Data is 6 allows you to
reduce older data files. The first column of numbers, Good on Build From, is the build
number of the application software. The second column of numbers, Module Build, is the
build number of the reduction DLL file and is of no particular importance to the user. The first
column of numbers, Good on Build From, is the column the user should be concerned with.

A description of the build number is as follows:

The first two numbers are the year of the build. The next three numbers are the Julian date of
that year. The last two numbers are the hour of the day. In Figure 38, Level 6 is selected. The
corresponding lowest build number, 11224 09, was released in the year 2011, on the 224"
day of the year (August 12) at 9 am. The corresponding highest build number for the older
builds, 19163 17, was released in the year 2019, on the 163" day of the year (June 12) at 5
PM.

If you select level 1, you will be able to reduce data files that have build numbers that fall on
or between the build numbers indicated (build numbers 03290 00 through and including
14343 10). Similarly, if you select level 2 you will be able to reduce data files that have build
numbers that fall on or between the build numbers indicated (build numbers 04076 00 through
and including 14345 12) and so on down the list.

If you want to find the build number of your software, look at the number in parentheses at
the top of each page of the StartleMonitor software OR click on the HELP tab on any page of
the software, then select About Startle Monitor II and read the build number in the lower right
corner of the window that appears (it will be shown as Build followed by the seven number
build number).

2.3 Post-Installation Procedure to Calibrate the Sound

Here is the process for calibrating the sound on the StartleMonitor System.
1. Open the StartleMonitor software.
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2. Click on the View tab and select Diagnostic from the dropdown menu. A screen

similar to that below (Figure 39) should appear.

E K5 StartleManitor (19763-17)
File View Setup Help

Systemn Core SN -Level: 144BF70B-18030116
Enclosure S/N - 1DEA3BIT

Waveform Display

Avvailable Enclosures

4.00

0.00

ms

el Sweep Mode Peak Display [r] Shock.
 Single Trigger Reaty| | [Tomon | | % 500 on [[roa=] rs

Trig  Tri L.
iggered 1000
[ ] Measure i el

" Continuous

" Moving Windaw 2000 E

Figure 39 Diagnostic Screen Noise Level Setting

3. In the Noise window at the bottom of the screen highlighted by the red arrow in the
screen shown above, enter “85.”

4. Set the Sound Pressure Meter range to “90” (this setting will include 85 dB).

5. Set the Sound Pressure Meter microphone embedded in the aluminum bar on the top of
the Load Cell Assembly and close the door to the Startle Chamber. It is important that
the door be closed and locked so that the sound quality inside the Chamber isn’t affected

by either sound leaks out of or into the Chamber.
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B K5 startleMonitor (19163-17)
File View Setup Help

System Core 5/N-Level TAABF70B-18030116
Enclosure 5/M - 1DEAIB3T
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Figure 40 Diagnostic Screen Noise Level “On” Button

6. Click the On button in the Noise window indicated by the red arrow in the screen shown
above (Figure 40). Note the reading on the Sound Pressure Meter.

7. If the reading on the Sound Pressure Meter is NOT 85 dB, with a small screwdriver
adjust the Circuit Offset potentiometer on the SCM100 Service Pack (shown as #12 in
Figure 2) and repeat step 6. Continue adjusting the Circuit Offset potentiometer until

the Sound Pressure Meter reads 85 dB when the On button 1s pushed.

8. In the Noise window, enter “75.”

9. Set the Sound Pressure Meter range to “80” (this setting will include 75 dB).

10.Click the On bottom in the Noise window. The reading on the Sound Pressure Meter
should be 75 = +/- 3 dB.

11.In the Noise window, enter “65.”

12.Set the Sound Pressure Meter range to “70” (this setting will include 65 dB).
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13.Click the On bottom in the Noise window. The reading on the Sound Pressure Meter
should be 65 = +/- 3 dB.

14.In the Noise window, enter “95.”

15.Set the Sound Pressure Meter range to “100” (this setting will include 95 dB).

16.Click the On bottom in the Noise window. The reading on the Sound Pressure Meter
should be 95 = +/- 3 dB.

17.In the Noise window, enter “105.”

18.Set the Sound Pressure Meter range to “110” (this setting will include 105 dB).

19.Click the On bottom in the Noise window. The reading on the Sound Pressure Meter
should be 105 = +/- 3 dB.

20.In the Noise window, enter “115.”

21.Set the Sound Pressure Meter range to “120” (this setting will include 115 dB).

22.Click the On bottom in the Noise window. The reading on the Sound Pressure Meter
should be 115 =+/- 3 dB.

23. If you don’t get the readings on the Sound Pressure Meter as described in the

preceding steps, contact Support@KinderScientific.com.

2.4 Checking Communications

Use the following procedure to make sure the software is communicating with the hardware.

1. Select the View menu, and then click on Diagnostic. If there is a communications
failure, a screen like Figure 41 will appear with the error message System Core: Link
Not Available displayed.
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Figure 41 Diagnostic Communications Failure Screen

What this screen indicates in the upper left corner is a failed attempt of the PC to communicate
with the BSC100 or BSC Jump Control Chassis. If you get this screen, check the following:

49

2,

Make sure the RS232 cable that connects the PC to the BSC100 or BSC Jump Control
Chassis is properly connected.

Make sure the BSC100 or BSC Jump Control Chassis power supply is connected and
turned on.

Make sure the SCM StartleMonitor Service Pack (see Section 1.7.1) power supply is
connected and turned on. This can be verified by making sure the Service Pack exhaust
fan is running.

Make sure all power cables are properly connected.

If the power strip the power supplies are plugged into has an on/off switch, make sure
it’s turned on and there is power to the power strip.

Make sure a Comm Port is selected (Sections 2.2.2 — 2.2.4). If one 1s already in use by
some other device, try the other Comm Port selections.

A visual indication that the problem is rectified will be the words Comm Failure
being replaced by Waveform Display.
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9. Once proper communication has been established, select Close from the File menu
to exit the diagnostic screen.

2.5 Session Basic Concepts

Collecting startle data can be broken into three basic components: the acclimation period,
individual trials, and inter-trial intervals (ITI’s). The diagram shown in Figure 42 illustrates
the three components.

Session
Accllrr_1at|on ITI#1 > Trial #1 ITI#2 > Trial #2 ITI#3 Trial #n
Period

Figure 42 Session Block Diagram

Basically, there are three types of files created when running the StartleMonitor (four
including the reduced file, but not relevant for this discussion). These are:

Filename._kssmdat — This is a data file resulting from running a session (animal data, etc.).
This file cannot be opened from Windows. It is the raw data file.

Filename._kssmtrl — The trial file is a subset of the session and contains the commands for
a specific trial (each trial block in Figure 42 represents a subset of trial commands). This file
cannot be opened from Windows.

Filename._kssmses — This is the saved session file. This file contains all the commands
for running a session, but no animal data. If you want to create a saved session file, use the
SAVE AS command (before running the session) and a session file (i.e., the commands to
run a session) will be saved. If you don’t save such a session file, every time you want to run
a session, you will have to create the session file from scratch. This file can be opened from
Windows.

As shown in Figure 42, a Session is constructed from a series of trials and ITI’s. A session
may contain any number of different trial types and any imaginable list of ITI=s (99 trials
max.). Each trial contains a series of desired stimuli commands and an analog response
recording. The first time you open the Session/Trial screen (Figure 43) it will contain blank
lists and variables set to zero (except the record window, which is set to 500).
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Inter-Trial

" Startle Monilor - [Session File: Sessiond]
Fils View | Setun Help

[
4 ITls # Trps ~ Awallabll Trials ~ Session Selling:
Acclimatize =1 M Record |, s
Tne - [ S oo =] me
Tatal Mo, ] —= Beckacure s
o i [ =] Lo Jo00 =1 on
Informatien
Sestion | Enci1-3| Encl3-16] .
Session &
/ Information
Description
Iowain
Opesater Gesxan Ené1-E | Fncifi-16
L= DA nfos Irbor
SessionA el 1[I
Sessicr B G I [
B Enclasure 2 ‘ l ‘ l ‘
S Check o4 | |
Sesion [ G Il Il |
v v o'z I |
TF Il Il |
Del | Edit| Add Del | Wiew| Add Del | Ech| Mew I | | I
Aun Populate Sl

Figure 43 Session/Trial Editing Screen Description

To activate the Session/Trial editing screen click on File and New from the StartleMonitor
software home page. This is the only screen needed to create, modify, save and/or run sessions.
There are seven sections used on this screen to operate the System.

Although the seven sections can be set up in any order you choose; they are listed here in
logical steps for the beginner. The first section is to create all trial types necessary for a
particular paradigm. Next, you will create sessions from the list of those trials. To create new
trials, click the New button located at the bottom of the Available Trials list. A screen
similar to Figure 44 will appear.
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Click here to open Trial

Figure 44 Session/Trial Editing and Programming Screen Examples
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2.5.1 Section 1 - Creating Trials

There are seven items on the Step Type menu for creating trials. These seven items are shown
in Figure 45 and described as follows:

Trial -

Trial MName | Tiial Type Basic ﬂ

Delete Step

Step | Time(ms) | Step Type Walue Units -

1 0 End Step Type hd
“Wait

Step Walue —{MNoize Level

Background
Shock Level
Analog
Light
Air Puff

Figure 45 Trial Programming Screen Example

Wait — Used to advance the timeline of the trial.
Noise Level - Sets the noise level of the startle sound produced in decibels.

Background — Returns the white noise level to a value set by the Session parameter.

A

Shock Level — Sets the shock level and turns the shock on/off. Any value turns the
shocker on and a value of 0 turns the shocker off.

5. Analog - sometimes referred to as a record window. This Step tells the software when
to begin recording Analog data. The length of the window is set in the Session
parameters.

NOTE

Only one Analog entry per trial is allowed. However, for a trial to
be valid and reducible, Analog must be selected.

6. Light — Simple on/off Step command for house light. Typically used with fear
potentiated sessions.

7. Air Puff — Simple on/off Step for Tactile trials.
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Five of the seven Step Type items require a Step Value entry. These variables will appear
in the Step Value window when the related Step Type is selected. This is shown in Figure
46.

Trial x|
Trial Mame: ISDms‘I‘ISdb Delete Step | Sl T
Trial || [
'| Trial Marne: |5E|ms'|'|5db Delete Step | Step Type:
' . —Step Val
i Trial x|| ep Value
_ o e
'l Trial Name: I50ms115db Delete Step | Step Type: en v
= x|| [ o
DE db
Trial Mame: IEUms'I'IEdb Delete Step Step Type: _—
= 2 — Step Value
Trial X =
Trial M arne: I50ms1 16db Delete Step | Step Type:
ST o]
| Slei Time[ms] | Step Tvpe Walue | Units 1= Lo | i
2 10 End
Step Walue € on & of
Cancel |
 On & 0Of

Cancel |

L]

Figure 46 Step Value Examples

2.5.2 Step-by-Step Trial Screen Instructions

Before continuing, a brief step-by-step procedure for selecting and entering trial step types for
creating a trial is provided as follows:

NOTE

The test and values entered in this procedure are arbitrary. They are
provided only as an example to familiarize you with the proper
selection sequence for creating a trial.
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Enter a Trial Name. Trials will not be accepted without a name.

Click on End to highlight the line (Figure 47). You will do this often during trial

creation efforts. Think of this step much like an enfer key. Each time you add a step,
click on the end key to register the entry.

Enter a Trial Name here

d
Trial Marne: |Shock Test¥ Delete Step | Sligm oo
Ste Time(ms] | Step Type Walue Units (=]
Step Value
Click on End to highlight the line.
- Caticel |

Figure 47 Step-by-Step Trial Example 1

3. Select Shock Level from the Step Type menu. The Trial screen will appear as
shown in Figure 48.

Trial X|
Trial Mame: IShu:uc:k Test Delete Step | Sl Trpe

Shock Level

0na - ma

Step Value

0.00=4 ma

3 Cahcel | s I

Figure 48 Step-by-Step Example 2
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4. Select a Step Value of 0.02 ma, and then click on End. The Trial screen will appear
as shown in Figure 49.

Trial x|
Trial Mame: IShnck Test Delete Step | T
Skep | Timelms] | Step Type | Walue | Urits |:
1 0 Shock Lewvel 002 ma

Step Walue

El Cancel | n]:s I

Figure 49 Step-by-Step Trial Example 3

5. Seclect Analog from the Step Type menu. The Trial screen will appear as shown in

Figure 50.
x|

Trial Name: [Shock Test Delete Step |

Step | Time{ms) | Step Type | Value | Units | 4]
1 0  Shock Level 002 ma
2 0 Analog Default  ms
3 0 End — Step Value

<] cencel [ [ ok ]
Figure 50 Step-by-Step Trial Example 4
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6. Select End. The Trial screen will appear as shown in Figure 51.

7. Select Wait from the Step Type menu. The Trial screen will appear as shown in

Figure 52.

Trial ) x|
Trial Mame: IShock Test Delete Step I Step Type:
Step | Time(ms) | Step Type | Value | Units | &
1 0 Shock Level 002 ma
2 0  Analog Default  ms
Sep Ve
<] cacel | [ ok ]

Figure 51 Step-by-Step Trial Example 5

Trial

X

Trial Mame: IShu:uc:k Test Delete Step I St oo
Step | Timelms] | Step Type | W alue | |druts |L

1 0 Shock Level 002 ma

2 0 Analog Default  ms

3 0 ‘“Wait Step Value

4 10 End

I 105: ms

LI Cancel | ] I

Figure 52 Ste-by-Step Trial Example 6
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8. Select a Step Value of 0.10 ms, and then click on End. The Trial screen will appear as
shown in Figure 53.

x|

Trial Mame: IShcu:k Test Delete Step | Step Type:

Step | Time(ms] | Step Type | W allie | Lnits |L
1 0 Shock Level 002 ma
2 0 Analog Default  ms
3 0 wai 10 ms Step Yalue

4 10 End

3 Cancel | ok I

Figure 53 Step-by-Step Trial Example 7

0. Select Shock Level from the Step Type menu. The Trial screen will appear as shown
in Figure 54.

Trial x|
Trial Mame: IShu:uc:k Test Delete Step | Sl Trper

Shock Level
Step | Timelms] | Step Type | W alue | |druts |:
1 0 Shock Lewvel 002 ma
2 0  Analog Default  ms
3 0 'Wait 10 ms Step Yalue
4 Shock Level ma -
5 10 End 000 ma

3 Cahcel | s I

Figure 54 Step-by-Step Trial Example 8
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10. Select a Step Value of 0.00 ma, then click on End. The Trial screen will appear as
shown in Figure 55.

x|

Trial Marne: IShcu:k Test Delete Step | Step Type:
I j"

Step | Time[ms] | Step Type | Walue | Units |:
1 0 Shock Level 002 ma
2 0  Analog Default mz
3 0 ‘wait 10 ms Step Yalue
4 10 Shock Level 000 ma
5

ZI Cancel | ok I

Figure 55 Step-by-Step Trial Example 9

11.  Click on OK to accept the test. The trial just created using the step-by-step procedures
above will appear as shown in Figure 56.

The name of the trial created from the
step-by-step example appears here.

" StartleMonitor - [Session File: Session1]

File  Wiew Setup Help

Y
] ms| 4 | Thals | Available Trisls | Session Sett
Shock Test Acclimatize  [77=] o
Time =

o
Record -
Window 220 31 ™

Total No. E Background [ E db
of Trials 1 = Level =

Session |Emn 8

Desciption [
Operatar
sewina [ ]
sewng [ ]

sesionC |
sesond [ |

Dol | Edt| | Del | view| acg| el | ea | [E]
Figure 56 Step-by-Step Trial Example 10
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NOTE

Remember before selecting each Step Type and before selecting
OK to accept the trial, the End line must be highlighted first.

The step-by-step procedures in the previous example created a trial that provides a shock level
0f 0.02 mA lasting 10 ms in duration.

As previously described, when you first open a new trial the first line displayed is always the
End line. This line will move down on the Window as you add Steps, always maintaining the
last position on the list (when you begin there is only one line so the first and last line are one
and the same). The following tips will help you in your programming efforts.

Tip 1. Create a list on paper that contains what you want to occur in each trial. For example,
if you want to perform a basic acoustic trial your list might include a 50 ms pulse of
115 dB white noise and an Analog recording. The trial will look similar to Figure

57.
Trial x|

Trial Marme: |5EIm$‘|15db Delete Step | St Trpo

Step | Timelms] | Step Twpe | W alue | Units |L
1 0 Moise Level 115 db
2 0 Analog Default  ms
3 0 Wai B0 ms Step Yalue
4 A0 Background Default  db
5

3 Cahcel | QK I

Figure 57 Trial Programming Screen Setup

Note the name used for the trial. It’s a good idea to select a name that readily describes what
the trial is used for, especially dB levels and pulse width (e.g., 85 dB PPI).

Tip 2. Always click on the End line as the last step of each command line creation; use it
like an Enter key. Once you click on the last line (or any other line), the entire line
will be highlighted in blue to let you know it is selected.
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Tip 3.

Tip 4.

Tip 5.

61

For commands containing values such as noise (dB), shock (milliamps), duration
(ms), Light (on/off) and/or Air Puff (on/off), remember to set the appropriate Step
Value before clicking on the End line. Take special care to insure that on/off values
are set properly (there are no error checks for these values, i.e., you could have 2
“off” values in sequence which would have no effect on the stimulus).

Remember to use a trial name that describes what the trial does (e.g., 90 dB 30 ms
for a 30 millisecond 90 dB audible stimulus). This will be extremely valuable as your
trial list grows.

CAUTION AND EXTREMELY IMPORTANT! All stimuli statuses remain in
effect when the trial ends. For example, if you set the sound level to 120 dB as the
last command in a trial, the sound will be at 120 dB during the following ITI.
Remember to turn off or set values in the trial so that the stimuli are at the desired
levels for the following ITI.
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Figure 58 is an example of a trial setup for a 50-millisecond pulse of white noise at 115
decibels. The first step is to set the desired sound level, in this case, 115 dB. The next step is
the Analog step. The Analog step is typically placed at the beginning of the startle stimulus
and is the step that initiates both the beginning of the stimulus (in this case, the audible 115
dB sound) and the beginning of the record window. For a basic acoustic startle trial, applying
the Analog command after setting the desired sound level, would be the appropriate step. The
third step, Wait for 50 ms, applies the 115 dB sound for 50 ms. (Note, if you would like to
apply the sound stimulus for a time greater or less than 50 ms, change the time to whatever
desired length you choose.) After the 50 ms of step 3, the Background step is used to set the
background noise level between acoustic startle pulses. Note that the Background level is set
to the Default level. (Setting the Default level for the Background is discussed in Sections
2.2.6 and 2.5.1.) The Background step gives each trial definition more flexibility by making
the trials independent of any particular session background value set in an individual trial.
Alternately, the 50 ms Wait command could be followed by setting the Noise Level to a
desired level (e.g., 0 dB).

™. StartleMonitor - [Session File: Sessi
File Wiew Setp Help

8| Tiak [
1 S0msl15db

# ] ITls|
1 mo

Available Trials |
S0mus115db
Shack Test

jon Satting
Acclmalize = i Record
Tae [0 =] vin Windo

Tatal No. E wnd
of Trials 005 =

0200 = ms

Backgound [ogs = g
Level =

Del | Edit| Add

Trial Mame: |50ms115db Delete Step

Step Type

Step | Timelms) | Step Type
[] L

[ Walue | Units | +]
)

1
2
3
4
5

eeeeeeee

50 Backgraund

50 End

&0 Step Yalue:

ms
Defaut  db
11533 db

= Cancel

Figure 58 Session/Trial Editing and Programming Screen Setup
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The Wait command is used to advance the timeline in the trial. In the previous example, the
Wait step has determined the length of the white noise pulse. The Wait step has a special
effect when considering the Analog step. The Analog step only determines when the
recording window begins, not when it ends. The Analog recording will always last for the
time specified in the Session Settings list. In the previous example, the record window will
last for 200 milliseconds because that is the Record Window length set in the Session Settings.
If you would like a record window of different than 200 ms, simply change the Record
Window value to your desired time length. You cannot have different length record windows
in the same session. Remember that the trial will last until the recording has been completed.
In the previous example, the trial will last for 200 milliseconds even though the last line might
seem to imply 50 milliseconds. That is, the trial will complete the data collection process even
though the last line in the trial definition does not show that ending time.

2.5.3 Section 2 - Adding Trials to a Session

To add trials to a session simply double click each trial in the sequence you want them inserted
into the session. Your screen will appear like the one shown in Figure 59. You may also Click
the Add button in the Trials column and add the selected trial.

* StartleMonitor - [Session File: Sessioni]
Fie ‘iew Setup Help

[ # | Tids [ Awailable Trigks | Session Setting
1 gy 1 50ms115db 50ms115db
2 Shock Test Shock Test

Anolimatize = Record = ms
Time: | window =00 =

Total Na. E Background 065 = dhb
of Trials 0025 = Level -

Information

Session | Encl1-8

Description I

Operator I

Session A l:l
Session B l:l
Session C l:l
Session D l:l

Dof | Ect|aad|  Del | view| add|  Del| Edt| New|
Figure 59 Session/Trial Editing Screen Add Trials Example
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You may add as many different trial types as you like (99 max); you can even use the same
trial repeatedly in the same session.

CAUTION

Deleting trials from the Available Trials list completely deletes
them from the computer. Be careful not to delete a trial just because
you do not intend to use it in the current session; consider the trials
listed in the Available Trials windows as candidate trials you could
use or have available to use.

2.5.4 Section 3 - Inter-Trial Interval List

To add an ITI to the session, click on the Add button at the bottom of the ITI column and
enter the desired time in seconds (Figure 60). Continue to add ITIs as desired. If you need a
pseudo-random ITT list such as is typically used in Pre-Pulse inhibition, you will need to
manually enter them from a list you create.

" StartleMonitor - [Session File: Session1]
File Wiew Setup Help
# | ITIs| # \ Trialz ‘ Available Tials | ————————————— Gession Settings
1 mo 1 B0mz115db S0ms115db Acclimatize =i Record =
2 Shock Test Shock Test Time Ll | “wfindow U200 = ™
TotalNo.  [opz5 =] Backaround [ags =T o,
of Trials = Lewvel
Informatian
Session | Encl1-8
Description |
Operator
sessond [ ]
sesons [ |
sessonC [ ]
sessono |
Edit ITI x|
2 I 33 Sec -DK
Del | Edi [ad] Del | Edt | New|

Figure 60 Session/Trial Editing Screen Add ITI Example
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2.5.5 Section 4 — Auto Populate

After setting the total number of trials in Session Settings (paragraph 2.5.3) it is possible to
randomly select the duration of ITI’s of during a session. Select the Auto Populate button
below the ITI management buttons on the Session/Trial Editing Screen (Figure 61). A new
screen will pop up, allowing ITI Auto Populate settings to be made. (Figure 62).

The number of Random ITI’s is limited by the total number of trials selected in Session
Settings. In this example, 99 trials were programmed as the total number of trials, allowing a
maximum of 98 random ITI’s to be selected. 2 ITI’s is the minimum allowable number.

Center Value is the number in seconds that the ITI’s will deviate around.
Spread about Center (+/-) is the deviation in seconds from the center value.

Max Duplicates is the greatest number of duplicate ITI values allowable. In this example, 99
trials were programmed as the total number of trials, allowing a maximum of 98 duplicate
ITI’s to be selected.

"% StartleMonitor, - [Session File: Session1]

File View 3Setup Help

# | Is # | Triaks -~ Available Trials -~ Session Seftings
Acclimatize - Record -1 ms
Time 00 2 iy Window 0250 &

Total Na. - Backaround [pop =
of Trials 0001 = Lewvel x|

Infarmaticr

Session ]EncH -8] Emcl3-15|

Session D l:l

5 e | 7| 0 | |

Auto Populate

Auto
Populate
Button

Figure 61 Session/Trial Editing Screen with Auto Populate Button
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Auto Populate IT] List @

Randarn l

Mumber of Tz 03g g

Center Value 010 1 Sec.

Spread about Center [+/-] L _| Sec.

tax Duplicates 020 _|

Ok | Cancel | |
Figure 62 Auto Populate I'TI List

2.5.6 Section 5 - Session Settings

There are 4 session parameters to set: Acclimatize time, Total No. of Trials, Record Window
and Background Level.

1.

2,

3.

4,

Acclimatize Time - This is typically set to 3 or more minutes depending on the
animal type and the experience in your lab. The time spent by the animal during
Acclimatizing helps calm the animal which helps in reducing variability.

Total No. Of Trials. This number must be at least equal to the number of trials in
the Trials list. You can have more trials than listed. The System will simply continue
to rotate around the list until the number of entered trials is reached.

Record Window - This number is automatically pre-filled by the default setting.
You may change the record length to whatever you like. Just remember to set a length
long enough to capture the entire response. The startle response is typically on the
order of about 40 ms and occurs at around 360 ms after an acoustic startle pulse; there
is some variability in these numbers. As a result, the record window should be
structured to cover the time span of expected startle response.

Background Level - This level is used during ITI’s (assuming your trials contain a
Background command as the last entry on the trial).

2.5.7 Section 6 - Session Information

The session information fields are not mandatory but useful for retaining information
important about the session. These information fields are used to store common information
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about the session or any other information you chose to store relating to the study. For
example, you might store the drug type, animal strain, or any other information that is common
to all subjects. Any information typed in these fields will appear in the reduced data files.

2.5.8 Section 7 - Enclosure Information

You will need to check the Use box for each enclosure you want to use. Once you have done
this you may also enter the Animal information (step 7.) Note that all stimuli used will be
produced in all stations connected regardless of which chambers are selected here, i.e., if one
of the doors is open on stations 5-8 in the example in Figure 63 you will hear the full white
noise pulse of 115 dB. So, remember to always keep all station doors closed regardless of
whether you have selected them or not.

H _StartleMonitor - [Session File: 115db]
File WView Setup Help

# ] TS # | Trials | Available Trials | Session Setting
; 31010 1 50ms115db EEET:%%::‘; Ac?.lrnznze 7 =] Min \F"ﬁﬁgﬁv 0200 = ms
prie= R =
Infarmation
Session Encl1-8 |
Use Infods Info B Infa ©
1 W [1234abc | [e00 | [cocaine |
2 ¥ [1236ac | [e80 | [saline |
3 W [1236abe | [299 | [cocaine |
4 ¥ [1237abe | [2%a | [saline |
5 | | | | |
5 | | | | |
ARl | | | |
8l | | | |
Dol | Edit|bad| el | view | [Ed el | Edi | New|

Figure 63 Session/Trial Editing Screen
Enclosure Information Example

2.5.9 Section 8 - Animal Information

Here you may keep information data that is particular to each subject such as weight, id #, etc.

At this point you can save the session by clicking on File and Save As and then give the
session a unique name. Finish the process by clicking the Save button.
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2.6 Running Sessions

Some long-standing industry questions have been addressed with the features incorporated in
this System:

1. Does the subject’s weight affect the response?

Yes, it does if the sensor assembly is a Piezo-Plexiglas type. No, if the sensor assembly is
a load-cell type. For this reason, in part, Kinder Scientific has moved to a load-cell type
Sensor.

2. What is the advantage of a load cell over a Piezo-Plexiglas transducer?
The Piezo-Plexiglas transducer is a kinetic energy device and is made up of two items

where the transducer is married to a Plexiglas plate. The spring characteristics of the
Plexiglas  plate = produce a  resonance  between  the two items.

The load cell is a force transducer where the load cell and sensing apparatus are one item.
This type of measurement device more faithfully follows the test subject.

3. What is the subject’s baseline activity?
This is any activity that occurs while the subject is in the enclosure, prior to the test startle

elicitation. The user will see this when reducing completed session data files as described
in Section 2.7.

2.6.1 Designing a Session

During the post session reduction process, the technician can choose 1 or 2 windows for data
analysis. All measures (peak, avg., 1® reading, time to peak, and RMS value) are calculated
for both windows aqud placed in the output file. For example, the first window (Figure 64) can
be used as the baselin lvity measurement for the trial by assessing the first 250 ms (set to
analyze from 1 to 250 ms).

File View

\ N\;indws

¢ Traditional Begin End

@ Advanced A [om = [50 -

(" RewYalues n ‘250 :‘ |350‘ i‘

[

Figure 64 Advanced Windows
Options
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Then the second window (Figure 65) can be set for a data analysis window (e.g., a 100 ms
window) set to analyze data, for example, from only 250 to 350 ms. The analysis windows
can start and stop at any point of the collected data and the two windows are completely
independent of each other. In the following graphic we show a retrace of a live 400 gm subject
that 1s being testing for hearing loss.

B starvieMonitor 1T e (2] Sl

Select Display

\\\\\

Figure 65 Typical Startle Response

This § a very clean and robust startle response. The white noi¥e startle pulse occurred at time
0 msand the resulting startle response occurs at approximately278 ms.

In the second graph (Figure 66) we show how the dual window, post session analysis approach
works. The highlighted areas correlate to the above window settings and the output data would
be analyzed according to the previous time settings. It is the exact same data trace. The Green
highlighted area is the proposed baseline activity area, which is analyzed and provided in the
output data as window A. The Blue area is the standard or typical data reduction that has been
provided in the past by both the Kinder Scientific System and other vendors. The beige areas
are irrelevant and are not chosen for data reduction in either Window A or Window B.
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Select Display |

W\ startleMonitor T =X
Documen: OtcRun2 Trial Name 50ms120dB Starledrly

TiielNo  Enclaswe  InfoA Info B Infa C
3 1 |o«msmun IMeanGu/ |

| Baseline Activity Analysis - Window A | | Data Not Analyzed

Standard 100ms Startle
Response Analysis. Window B
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Figure 66 Trial Design for Baseline Activity Analysis

The third graph, Trial Design for Baseline Activity Analysis (Figure 67), is provided as a
visual aid for designing a session.

PPI
Pulse
0 500ms
Baseline Activity Area
250ms 350ms

Trial Design for Baseline Activity Analysis

Figure 67 Example of Trial Design for Baseline Activity Analysis
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2.6.2 Running a Saved Session

To run a saved session, start at the StartleMonitor opening screen (Figure 25), and
perform the following steps:

1. Select the File pull-down menu then click on Open. The Saved Sessions: screen
will appear similar to the one shown in Figure 68.

. StartleMonitor
File “iew Setup Help

Saved Sessions: 21 x|

(] | « B of B
W00, _hksmses @TactileTestSDms._hksmses
§115db._hksmses
ACalSensor._hksmses
Acalsound. _Hksmees
L ightTestS00ms. _hksmses
[ shock steps._hksmses

File name: | Open I
Cancel |

Figure 68 Saved Sessions Screen

2. Select the desired file, and then select Open. Your screen should appear similar to the
one shown in Figure 69.

Figure 69 Session/Trial Editing
Saved Session Screen Example
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3. At this point add or change specific enclosure information, specific session

information and any other changes needed for the session.

4. Next, select File and then Run (Figure 70).

" StartleMonitor - [Session File: Analog]

G0N View Sep Hep

Save Cirlvs
Save As...

Close

Exit

Del | Edit | Add

5. The Save Data To: screen will appear similar to the one shown in Figure 71.

Trials Available Tridls
Anal SOMStrial
AnalogOnly
SampiePPl

Sessian Settings

Acclimatize -
L 05 =] Min
TotalNo  [opep =]
of Trials =
Data Capture

Enable [

Information

Session Encl1-8 |

Use Info A Info B

Fecod Gy =] ms

window "%
Beckground  [57 |

Level =

1 [ [123456abcde \ |4Dmg

2 v [1Z34acbbce | [38mg

3 v [1zzezacbedel | [e3mg

4 W ‘12345511wmm ‘ |31mg

5 [ [M33assbed | [sBmg

6

| [
7 | [
o | | [

el

Figure 70 Selecting Run Example

Save Data to: 2 x|
Save in: I 3 Files LI = E‘F EH-
Hactile calibrators CalSensor
analogonly calibratorg CalSensorr
calibra’o:rl calibrator 10 u:alsu:uundl
calibratorz calibrator1l calsoundz
= calibrator3 calibrator lampl
calibratord CalSensorz shock bits1

J

File: name: |bugtest2

Cancel

I
Save I
[ s

The opened session file
name appears here.

Figure 71 Save Data to Screen
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6. Note that opened session file name appears in the File name: ficld. Enter a new file
name.

7. Select Save. The session will run automatically.

8. Ifyou want to stop a session before completion, click on the File pull-down menu and
select Abort.

NOTE

In a GLP System, when you select Save, you will be prompted to
re-enter your password (the same one you logged on to the computer
with) before the session will run (Figure 72).

ELECTRONIC SIGNATURE: tom
|I |

Cancel |

Figure 72 Password Re-entry Field

2.6.3 Running a New Session

To run a new session, start at the StartleMonitor opening screen (Figure 26), and perform
the following steps:

1. Click on File, New and then go back to Section 2.5 and create a new session and then
save it.

2. Next, click on File, Run, and a window will appear saying Run with MODIFIED
or UNSAVED Session? (This window only appears if this is your first saved
session.) If you are ready to run a session, click Yes, the program will allow you to
continue. Click No if you are unsure about continuing. If you click Yes, the Save
Data to: screen will appear. Enter an appropriate file name.
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NOTE

Y ou must select at least one enclosure from the session screen before
the program will allow a session to be run.

3. Click Save.

4. In a GLP System, enter your electronic signature.

5. The following window (Figure 73) appears (only if the Capture Weight check box
on the Default Runtime Settings screen is checked as described in Section 2.6.3):

StartleMonitor [¥|

€ | Start Offset Calibration?
\.\__‘
MOTE: Mo Animals in any Enclosure!

Figure 73 Start Offset
Calibration Window

NOTE

If the offset exceeds the tolerance amount you will get the following
message (Figure 74):

StartleMonitor [%|

Enclosures) 1
! Offsek Maximum Exceded

Proceed with Session Anwway?

Figure 74 Offset Maximum
Exceeded Warning

Observe that the window of Figure 73 displays the message “NOTE:
No Animals in any Enclosure!” What the System is doing at this
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75

point is determining whether the calibration you did previously is
still valid. The calibration could be off for at least two reasons: (1)
the electronics have drifted outside of an acceptable range, or (2)
you calibrated with one type of restrainer and now are using a
different type with a different weight which is outside of an
acceptable range.

While it is still possible to run the session, we strongly recommend
that you do not proceed. Running the session with the offset out of
tolerance will result in unusable data. For GLP customers we do not
support running the session with this warning.

6. Click yes to tare the mechanical offsets.

7. The following window (Figure 75) appears:

StartleMonitor |£|

9P Skart Session?
[ ]
-
MOTE: With Animals in Enclosures!

Figure 75 Start Session
Window

8. Click on Yes to tare the animal weight. (“Tare the animal weight” means the System
removes the animal’s weight from its determined startle response.)

9. Place the animal(s) on the sensing plate in the cabinet(s) (Figure 76).
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Figure 76 Animal Location

10. Select Run from the File menu. When the trial is completed, proceed to the next
section.

2.7 Reducing Completed Session Data Files

You can select any number of files for reduction and have the resulting data placed into a
single file. To do this click on the desired files in the Documents in list, one at a time, until
you have all desired files highlighted and then click the right chevron. This will add the
selected files to the Documents to Reduce list. Another way to create the list is double
click each file. Each double click automatically moves that file to the Documents to
Reduce list. If you make a mistake and move a file that you do not want on the list, simply
click on the file in the list and then click the left chevron. The two double chevrons move all
files back and forth. These features are shown and described in Figure 77, Figure 78 and the
references that follow.
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StartleMonitor
File Yiew Setup Help

Look in Folder:
1 e | K inderScientificD ata\StartleM onitor Filesh J
Document Names Filter:

Documents in

calsensombnb ~ |

cal:ensomewmethod]

calsensorpOoiu?y

calsensarpliy

calsensorpoiy

calsensorqaswedr

calsensorqwer

calsensorsadasdiasfd j

|
e —

2 Calsensor_250ms_mouseplate

Calsensor_250ms_mouseplate1 ﬂ

Calsensor_250ms_ratplate

Calsensor_250ms_ratplatel

Calsensor_250ms_ratplate_8

Calsensor_4MF5_250ms_MousePlz

Calsensor_4NFS_S0ms_MousePlat ﬂ

3 Lol _nmrt ELL % P =l
Calsensor_4MF5_50ms_MousePlat ﬂ
Calsensor_4NFS_50ms_MousePlat

Calsensor_50ms_mouseplate

Calsenzor_50ms_mouzeplatel

Calsensor_50ms_mouseplate;lkkj

Calsensor_50ms_mouseplateasdigl

Calsensor_50ms_mouseplateuyquip

Calsenzor_50ms_mouseplate_1

calsensor_S0ms_ratplate v

< >

Documents to Reduce | # ‘
Calsensor_8FMS_250ms_Ratpl.. 1
Calzensor_250ms_mouseplate 1

Comnpatability Test
[V Enclude ITI's

Enclosures
2

Figure 77 Reduce File Selection Screen 1

/StartleMonitor

Eile  Yiew

* Traditional "—-—-—,1 O
7 T Advanced

" Raw Values

Beduce ——-—1 1

Enclosure Info Filter

Info & Info B Info C

8——I" |

Reduce to Folder

Enclosures / 1 2
2 v With Heading

Reduced Document Name

- IC: “KinderS cientificD atahStartlebonitorReduced', _I

~~13

Figure 78 Reduce File Selection Screen 2
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78

o & W N

10.
11.

12.

13.

Look in Folder: This is where the source files for reduction are located. If you have
created multiple folders for file management purposes, you will need to tell the
software where to look for the data files you want to reduce. To do this click on the
browse button at the end of the Look in Folder field and select the appropriate path.

Left/Right Single Chevrons. Used to move single or selected files back and forth.
Left/Right Double Chevrons. Used to move a/l the files back and forth.
Next: This button sends you to the Reduce screen where the reduction is initiated.

Document Names Filter: Enter in this field a key word or words specific to certain
files. Only those files containing the key word or words will be displayed in the
Documents in list.

Compatibility Test: Enabling this function omits ITI’s from the file compatibility
test. The test compares setup compatibility between selected files. If it detects an
incompatibility in setup parameters, it will not allow the files to be merged into a single
reduced file.

Reduce to .CSV Data Type Selection Radio Buttons: These buttons allow the
user to select the content of the reduced data

Enclosure Info Filter: These fields are used to input data relevant to the session as
defined by the user.

Reduce to Folder: This is the output file destination. You can direct the output file
to any folder or drive that you desire, including network drives. The easiest way to do
this is to use the browse button and select the desired folder. This is because the path
must be exact.

Back Button: Returns user to the previous Reduction Setup Screen.

Reduce Button: Initiates the reduction process, placing the reduced file into the
pre-defined reduction destination folder.

With Heading: Check this box if you want column names to be included with the
reduced file.

Reduced Document Name: This is where you give the reduced file a name.
Remember to add the .csv extension to the file name. You can send the output file to
any drive and folder location your computer has access to, including network drives.
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The responses can range from 0 to about 20 Newton for typical rodent studies for 400 gm
adult rats. Clearly this implies a larger range of response for larger rats and a smaller range for
juvenile rats and mice. To get the best resolution in detecting the animal’s startle response, it
1s important to set the appropriate Full Scale Setting for the animal as discussed in Sections
3.1,3.2 and 3.3.3.

Once you’ve set a Full Scale Setting, be careful to watch for an over-range condition (Offset
Maximum Exceeded message) as shown in Figure 79.

i Enclosure(s) 2
e Offset Maximum ( 0.700 N) Exceded

This MUST be corrected so that readings will not
exceed the system limits !

OK.

Figure 79 Offset Maximum Exceeded Error Message

“Over-range condition” means that with the current Full Scale Setting, the weight of animal

+ the weight of the restrainer + the expected animal response is likely to exceed the Full Scale
Setting (i.e., the Full Scale Setting is too low). If you get this error message, the System will
not allow you to run a session until this condition is corrected.

For example, a rule of thumb for the size of an animal’s startle response is about 5 — 10 times
its weight for mice, 2 — 5 times its weight for juvenile rats and 2 — 3 times its weight for adult
rats. So, for a 400 gm adult rat, the animal’s maximum expected response would be about
three times its weight or about 1200 gm. (The conversion from grams to Newtons is to multiply
the number of grams by 0.009807. In this case, the expected animal response in Newtons
would be 11.7684 or about 12 N.)

In addition, the typical weight of an adult rat restrainer (e.g., a SM2001LC Rat Restrainer) is
about 522 gm. Adding together the animal’s weight (400 gm ~ 4 N) with its expected
maximum response (1200 gm ~ 12 N) and then adding the weight of a typical restrainer (522
gm ~ 5 N) produces a weight of 2122 gm (~ 21 N). There are 454 gm per pound so 2122 gm
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converts to 4.67 pounds. As explained in Section 3.2, we recommend a 20 — 25% “Safety
Factor” to allow for especially large or powerful response. So, applying a 25% Safety Factor
means that the total expected response plus the Safety Factor is about 2829 gm (~ 28N or ~
6.23 pounds). So, in this case, we recommend you use a Full Scale Setting of 28 N.

The current load cell used on the SM1000 StartleMonitor station is a 10-pound load cell. In
this example, since the load cell will “weigh” and produce an output consisting of all of these
elements, the combined expected “weight” of the animal and restrainer weight and the
animal’s response of 4.67 pounds plus a 25% Safety Factor (combined ~ 6.23 pounds) is less
than the 10 pound capacity of the load cell (so no clipping of the animal’s response should
occur by exceeding the 10 pound range of the load cell) AND the 25% Safety Factor means
that the animal’s response is likely to be within the range set by the Full Scale Setting. So, no
“over-range condition” or clipping of the signal should result. But note, that for animals with
especially strong responses, it is possible to produce an “over-range condition” and for large
animals with strong responses clipping may occur.

There are 18 different data items presented in the reduced output file. These items are
separated into 2 basic types: redundant entries and animal specific data. Redundant data types
are ones where all the fields in the column are identical, i.e., every entry in the output file for
that field (or at least common in a number of fields) is the same. This is driven by the need
for certain information to be included in the output file such as the name of the session, date,
time and general session information. While it is redundant to have these data entered on each
line, it is forced because the file is in a standard data file format.
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Redundant Data Types (in order presented in output file).

1.

N o a ko b

Session - Name of session run.
Date - Date session was run (4-digit year, 2-digit month, 2-digit day).

Time - Time of day session was begun (2-digit 24-hour clock with 2-digit minutes).

SesiInfoA - General user input field relating to entire session.
SesInfoB - General user input field relating to entire session.
SesInfoC - General user input field relating to the entire session.

SeslnfoD - General user input field relating to entire session.

Animal specific data types (in order presented in output file).

8.
9.

10.
11.
12.
13.
14.
15.

16.
17.

18.

TrialNo - Trial number of data recording event.

Encl - Enclosure Number.

EnclinfoA - User input field for a specific animal

EnclinfoB - User input field for a specific animal

EnclinfoC - User input field for a specific animal

TrialName - Trial used for the specific recording event

Triallndex - Trial indexing of all trials

First(N) - Response amplitude of first data in record window(Newton)

Max(N) - Maximum (highest) response during entire record window (Newton).

MaxTime(ms) - Time Maximum response occurs from beginning of record
window(milliseconds).

Ave(N) - Sum of all data recordings divided by total number of recordings.

Examples of output data files are shown in Figure 80, 81 and 82.
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HOME INSERT

RawBxample.csv - Excel

PAGE LAYOUT roaﬁu\s DATA REEEW wam A(REBAT
R W
% P AutoSum =
E_“(“ Calibri BT WY - | EPWrap Text General - B 4 | Normal Bad Good é utosum = A
B Copy - - Fill -
Paste o[ #E Ll g -9 <o | Conditional Formatas| Neutral [calculation | [EEZX ||| Insert Delete Format So
o Somatpainer B 1 U1 mmaCt =| & = 0 ||E & | e = T e e g ctear- 21
Clipboard o Font o Alignment - Number o Styles Cells Editing
Al - Session
A B c D E F G H I J K L M N o P Q R s T
1 [Session Date  Time  SesinfoA SesinfoB SesinfoC SesinfoD Trialindex TrialName  TrialNo  Time(ms) Encl2
2 |3neoumed-loadcell-20 20140520 1146 1 AnalogOnly 1 1 0015
3 |3neoumed-loadcell-20 20140520 1146 1 AnalogOnly 1 2 0015
4 |3neoumed-loadcell-20 20140520 1146 1 Analogonly 1 3 0016
5 |3neoumed-loadcell-20 20140520 1146 1 Analognly 1 4 -0016
6 |3neoumed-loadcell-20 20140520 1146 1 Analognly 1 5 -0.017
7 |3neoumed-loadcell-20 20140520 1146 1 AnalogOnly 1 6 -0.017
8 |3neoumed-loadcell-20 20140520 1146 1 AnalogOnly 1 7 -0.016
9 |3neoumed-loadcell-20 20140520 1146 1 AnalogOnly 1 8  -0.017
10 |3neoumed-loadcell-20 20140520 1146 1 AnalogOnly 1 o -0.018
11 |3necumed-loadcell-20 20140520 1146 1 AnalogOnly 1 10 -0.019
I 12 |3neoumed-loadcell-20 20140520 1146 1 AnalogOnly 1 11 -0.018
ﬁ' By - TraditionalSample.csv - Excel 7 @ - 8 X
HOME | INSERT ~ PAGELAYOUT ~FORMULAS DATA REVIEW VIEW  ACROBAT Sign in
P B M] A R W Em Tx g | Auosum - Ag
& Calibri - - | EPWrap Text General - F 4 | Normal Bad Good &= =X [ H
paste DCOPY - Conditional F o I - IEEI DEEI‘ F o sZ & Find &
aste B I U- B = eEme 6@y o ~ 9 s | < m | Conditional Formatas| Neutra l:l@ || Insert Delete Format . ort & Fin
- ¥ Format Painter == 9 SR 2% Formatting - Table - s s o |EE= Filter - Select -
Clipboard ® ® Alignment 5 Number ® Styles Cells Editing ~
M13 - v
A B c D E F G H I J K L ™ N o P R s T u -
1 [session Date  Time  SesinfoA SesinfoB SesinfoC SesinfoD TrialNo  Encl EnclinfoA EnclinfoB EnclinfoC TrialName  Trialindex First(N) Max(N) MaxTime(ms) Ave(N)
2 |3necumed-loadcell-20 20140520 1146 1 2 AnalogOnly 1 -0.015 ) 1 0.02
3 |3neoumed-loadcell-20 20140520 1146 2 2 AnalogOnly 10027 0.002 4 0013
4 |3neoumed-loadcell-20 20140520 1146 3 2 AnalogOnly 1 0123 0 1 0107
5 |3neoumed-loadcell-20 20140520 1146 4 2 AnalogOnly 1 -0.024 0 1 0029
6 |3neoumed-loadcell-20 20140520 1146 5 2 AnalogOnly 1 -0.044 0 1 0042
7 |3neoumed-loadcell-20 20140520 1146 6 2 AnalogOnly 1 -0.055 0 1 0077
8 |3neoumed-loadcell-20 20140520 1146 7 2 AnalogOnly 1 004 0 1 002
9 |3neoumed-loadcell-2 20140520 1146 8 2 AnalogOnly 1 0035 0716 28 0.104
10 |3neoumed-loadcell-2 20140520 1146 9 2 AnalogOnly 1 -0.085 0 1 0047
11 |3neoumed-loadcell-2 20140520 1146 10 2 AnalogOnly 1 0099 0126 3 0057
| EP;
r By AdvancedSample.csv - Excel B
HOME | INSERT  PAGE LAYOUT rORﬁJLAs DﬁA REEEW VIEN ACROBAT
A R W
& A o o e -
E: cu Calibri u A A== EP Wrap Text General - = Normal Bad Good ESIpS éA“‘DS“m ‘%Y m
B Copy - Fill -
AT o -9 o | Conditional Format as| Neutral Insert Delete Format Sort & Find
s Iu $-% 0 |93 -
® Format Painter = = ° Formatting - Table = - - - | LCear Filter - Selec
clipboard 3 Font 3 Alignment 5 Number B Styles Cells Editing
Q18 v [
A H 1 J K R 5 T u % w z AA AB AC AD AE AF AG
1 [session TrialNo  Encl Offset(N) Weight(g) First(NJA Max(N)A MaxTime(ms)A Min(N)A MinTime(ms)A Ave(N)A RMS(N)JA First(N)B Max(N)B MaxTime(1Min(N)B MinTime(ms)B Ave(N)B RMS(N)B
2 |3neoumed-loadcell-20 1 2 0.2 0 -0015 -0.015 1 -0.023 42 0.02 002 -0.023 -0.023 1 -0.023 1 -0023 0.023
3 |3neoumed-loadcell-20 2 2 0.2 0 -0027 0002 44 -0.027 1 0013 0016 0002  0.002 1 0002 1 0002  0.002
4 |3neoumed-loadcell-20 3 2 0.2 0 -0123 -0.09% 6 0123 1 0107 0107 -0.107 -0.107 1 0107 1 -0107  0.107
5 |3neoumed-loadcell-20 a 2 0.2 0 -0024 -0.024 1 -0.031 23 0020 0020 -0.029 -0.029 1 -0.029 1 -0029  0.029
6 |3necumed-loadcell-20 5 2 0.2 0 0044 0038 1 0047 9 0042 0042 004 -0.04 1 004 1 008 0.04
7 |3necumed-loadeell-20 6 2 0.2 0 -0055 -0.053 3 0001 21 0077 0078  -0.06  -0.06 1 006 1 006 0.06
8 |3neoumed-loadcell-20 7 2 0.2 0 -0.04 -0.005 45 -0.04 1 0022 002 -0.005 -0.005 1 -0.005 1 -0.005  0.005
9 |3neoumed-loadcell-20 8 2 0.2 0 0035 0716 28 -0.429 30 0104 0172 0115 0115 1 0115 1 0115  0.115
10 |3neoumed-loadcell-20 9 2 0.2 0 -0.045 -0.044 8 -0.051 44 0.047 0047 -0.051 -0.051 1 -0.051 1 -0051  0.051
11 |3neoumed-loadcell-20 10 2 0.2 0 009 012 3 0049 45 0057  0.068 -0.049  -0.049 1 -0.049 1 -0.049  0.049

Figure 82 Reduced Output ADVANCED Data File Example
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2.8 File Handling Tips & Techniques

There are several features that have been designed into the StartleMonitor System, that can
help the user in their day-to-day use. These features include creating a Saved Session header
to use repeatedly, using Saved Sessions as a method of pre-entering the entire information set
for a particular study, and the ability to edit sessions and trials.

2.9_Using Saved Sessions

Figure 83 is an example of what might typically be retained in a Saved Session for repeated
use. It has all parameters set and the Session & Enclosure Information fields have been left
blank. In this manner, you will be able to re-open this Saved Session for repeated use, greatly
reducing redundant keystroke entry. Using this method, you can create an entire library of
Session designs. To save the information you simply Click on File then Save As and provide
a unique name for the Saved Session. To use the file in the future, click on File, then Open
and select the Saved Session of your choice and fill in the blank information fields.

"< StartleMonitor - [Session File: Analog]

Fle View Setup Help

# s # | Trials Avallable Trisls Sessian Settings
1 5 1 AnalogOnly 50MStrial N Recod g ] ms
AnalogOrnly Time 0 =l window %0 =

SamplePPl
ToelNo. foogp =] Background (357 "] g
of Trials = Level

| |
| |
| |
o | |
| |
| | | |
| |
| |

Del | Edit | Add Del | view | aa Del | it | Mew |

Figure 83 Typical Saved Session Screen Example

You can also create a set of Saved Sessions that include the Session & Enclosure information.
This will enable you to pre-enter all information for a particular study in advance and then
simply open and run those Saved Sessions on the day of the test.
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2.10_Cautionary Note on Editing Sessions

The StartleMonitor System allows you to both edit Trials and edit existing Sessions. This
feature enhances your ability to make changes easily to existing protocols. However, there is
one particular editing rule that must be carefully observed. If you edit a Trial that has already
been used in an existing session, the System does not automatically update the use of that trial
in existing Sessions. For example, on the screen shown in Figure 84 you will note the session
uses the Trial PP165+2dB. If you were to edit the Trial PP165+2dB from the existing
Available Trials list, it would cause any future sessions to contain the newly edited
information. However, the existing PP165+2dB trial in the Trials list would not contain the
new information. If the existing trial is saved under the same name, the corresponding trial in
the Trials list will have a red mark next to it and a red field with the statement Differences
Alert will appear at the bottom of the list (Figure 84). For the newly edited Trial information
to be used in any existing trials you will need to delete the use of the related trials in the Trials
list and then re-select those trials for use in the session.

" StartleMonitor - [Session File: calsound]

File View Setup Help
ﬂ‘ IT\s‘ i3 |T|ia|s | Available Trials | Session Setting
1 30 1 PPIE5+2dB 110db50ms Acclimatize _ Fecord §
¢ o < 2 120dbd40ms 120dm40ms Time  J°0 = Min iy | "
i gig 3 no-stim ggmg}ggg Total No I@ Backaround [ong =] dn
5 03z 4 PPIES+4dE Bome120db of Triaks Level
f 22 5 PPIRS+GdR CalSensor
7 07 6 40ms1i5db CalTest
g 035 no-gtim
= b /7 FFIEs2E P
8 norstim FPIES+4dB Information
9 PRIES+4dE PRIEE+EdB
/10 PRIGE2dE Session Encl1-2 |
11 no-stim
12 40ms115db Use Infod Info B Info
13 no-stim 1 | | | | | |
/14 PPIRE+2dR
15 PFIG5-5dB 2R | | |
3k | | | | | |
0% | | | | | |
5 | | | | | |
5 | | | | | |
sl | | | | |
e | | | | | |
Del | Edit | Add Dell Viewl Addl Del ||{Edit| Mew

Figure 84 Differences Alert Example

2.11 Types of Session Files

When you create a Saved-Session file StartleMonitor will create a file with the name you
provide and an extension of _kssmses (session header file.). Once you actually run this
Saved Session to collect animal data StartleMonitor will create a new file with the same base
name and a new file extension of kssmdat (data file). You will be able to open the original
Saved Session file as many times as needed and run new studies (sessions), but you will have
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to provide a new base name before you run the session, i.e., StartleMonitor will not allow you
to overwrite an already existing data file. Note, however, it will allow you to overwrite an
already existing Saved Session file.

2.12 Session and Trial Examples

Basic Habituation Session (typical for mice)

Session/Trial Parameters
e 5-minute acclimation
e 500 ms record window
e 65 dB background white noise
e 50 identical trials of basic acoustic startle
e 8 second ITI (only one ITI type)

e 120 dB white noise for 40 millisecond duration

Figures 85 and 86 are examples of what a typical trial and session, respectively, should look
like.

Trial x|
Trial Mame: |12Ddb4Dms Delete Step | Step Type:
Step | Time(msz) | Step Type | Walue | nitz |;
1 0 Moize Level 120 db
2 0 Analog Default  ms
3 0 wait a0 ms Shep Value
4 40 Background Defaul db (.1
5 40 End 1205

3 Cancel |

Figure 85 Basic Habituation Trial Programming
Screen Example
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Figure 86 1s an example of how the Session design should appear.

" StartleMonitor - [Session File: calsound]
File W“iew Setp Help

# Il # | Tiaks | [valabie Trisk: | —Session Setlings
1 o8 1 120db40ms 120d540ms Acclmatize [T pin Fiecord

40ms115d Time: = Window
50mz115db
ColSensor TatalNo.  [opz5 = Background g5 =] o
CalTest of Trials Level

250 o ms

Information
Session Encli-8|
Use  Info & Infa B Info C.
1 |
2 | |
3 |
i | |
5 |
|
|
1

B

Ea

[ | |

[ | |

[ | |

| | |

| | |

| | |

| | |
arl [ [
Figure 86 Basic Habituation Session/Trial Editing
Screen Example

Pre-Pulse Inhibition Trial (PPl) — Basic Demonstration Example 2, 4, & 6 dB
above background

Figure 87 shows a basic 2 dB above background (65 dB) PPI trial.

LIZE] x|
Trial M amne: |F'F'I55+2dE Delete Step | Sl Toea
Step | Tirme[mz] | Step Type | Yalue | itz |:
1 0 Moize Level E7 db
2 0 wat 30 ms
3 0 Moize Level E5 db Step Yalue
4 0 Wait 70 ms: Iﬁ
a3 100 Analog Default  ms |
5 100 Maoise Level 115 db
7 100 whait 0 ms
a 140 Moise Level E5  db
9 140 End
3 Cancel |

Figure 87 Pre-Pulse Inhibition Trial (PPT)
Programming Screen Example

Typically, there would be 1 or 2 more PPI trial types containing different levels of pre-pulse
values, e.g., 4 & 6 dB above background. In the session there would also be no-stim trials,
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1.e., trials with no stimulus at all but would contain an analog recording and additional trials
with basic acoustic startle trials, e.g., 115 dB 40 ms white noise only trials. Figure 88 is an
example of how a typical PPI session might look.

", StartleMonitor - [Session File: calsound]

File Wiew Setup Help
ﬂ‘ \Tls| # |Trials | Aywailable Trials | Seszion Setting:
1 030 1 PPIES+2dE 110db50 Acclimati i Record -
2 o 2 ot 1 20bitins e o=l win - CEEL 20 = s
3 023 X 40rmz115db
3 nostim TotalNo. opgs =] Backgiound [ip= db
s 4 PPIESHdE S0ms115d0 i S 0 = Level L
E nzz 5 PPIES+EdE CalSensor
7 037 & 40ms115db CalTest
g 035 -l
9 026 7 PREG-2E PPIS245
8  no-stim PPIES+4dB Infarmation
9 PPIES+4dB PPIE5+EdE
10 PRIES+2dB Session Encl1-8 |
11 no-stim
12 40ms115db Use Infod Info B Info C
13 noestim 1w ‘ | | | | |
14 PPIES+2dB
15 PPIES+6B 2 | | | | | |
3 | | | | |
4 | | | | |
s | | | | | |
81 | | | | | |
7 | | | | |
8 | | | |
Dall EditlAddl Del | Wiew | Add Del | Edit | Newl

Figure 88 Pre-Pulse Inhibition (PPI) Trial
Editing Screen Example

The previous example is offered for demonstration purposes only to show how to create a
session that contains the essential elements of PPI sessions. Your particular design may vary
significantly depending on your objectives. For example, you may be adjusting the width of
the pre-pulse depending on the strain of animal selected and/or adjusting the onset-to-onset
spacing between the beginning points of the pre-pulse and startle pulse of white noise.
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2.13 Importing Animal Information Using the Import Subjects Menu Selection

Instead of manually typing in each of the three animal information fields you can import the
data directly from a Comma Separated Values file. There are a few simple rules you need to
follow to use this feature.

1. Save the Subject information in a Comma Separated Values file.

2. The first column is always the number of the station.

3. The 2™, 3" and 4" columns will be imported into Subject Info A4, Info B, & Info C,
respectively.

4. You can put up to 16 enclosures of information sorted in any order.

5. You will be prompted if the software finds any problems with the format.

This is accomplished as follows:

1. Open Notepad by clicking on All Programs, Accessories, and then Notepad
from your computer.
Assume you want to import the following data.

Animal Number Weight Sex

#123 30gm male
#124 30gm female
#200 32gm female
#201 33GM male

Enter your information in the same format as described in the following example
and name the file SubjectListl.csv.

2,#123,30gm,male
1,#124,30gm,female
3,#200,32gm,female
4#201,33GM,male

2. Save the file under KinderScientificData/StartleMonitor/Files on your C drive
(Figure 89).

3. Open a saved session.

4. From the Session screen click on Setup and then Import Subjects.

5. The following screen will appear:

88 Version 10.00
Date printed 8 January 2025 4:00 PM
Copyright ©1998 - 2025 Kinder Scientific Company



r 0
B import From: ﬁ
Lookin: [ J. Files ] o @
< Name Date modified
=y @ SubjectListl.csv 11/26/2014 1241 PM
Recent Places
Desklop
Libraries
Computer
w
Network
« 1N »
File name ‘ ﬂ Open
Files oftype: ‘Lx:e\ Comma Separated Vanables ;‘ Cancel

Figure 89 Import Subjects Location Window

6. Highlight the file saved in the Imports Subjects Location Window (Figure 89) and
click Open.

7. The Session screen will now have the enclosure information fields filled in as shown
in the following example (Figure 90):

I Semriebdonton T [Sevson Fde calveracr

i View Setup Heip

] T » ] T P Aomingie Trmt apter Lemagy

L UME IR |

Figure 90 Enclosure Information Fields Filled
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2.14 Auto-Reducing Session Files

You can set the System to automatically reduce each session as it finishes. To select this
feature, go to the main Window and click on Setup and Runtime Configuration. In the Auto
Reduce to CSV after Capture field select either Traditional or Advanced. This is shown in
Figure 91.

Default Runtime Settings -8 -
Session Parameters
Acclimation 5 . =
Tirna oo E| ki Full Scale (0040 EI Mewtans Fe—
Backaround  [3n0 = ap
Lewel Peak Measurarment
Record ﬂ i® Positive Only
Wind o 0250 =7 ms

 Absolute Walue

Capture Weight | Furetone

Risg/Fall Delay IEI ms

Graph Display
Full Scale  |004.0 EI: Mewtons [ Absolute Values

Auta Reduce to .CSY after Capture

(" Disabled (" Traditional @ Advanced

Figure 91 Default Runtime Settings Screen

With this selected, a CSV file with the same base name you use for the raw data file will be
created containing the reduced data.
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2.15 How to Generate a Graph of a Reduced File

A graph of any reduced file can be displayed by referring to Figure 92 and following the
instructions.

B sarvevionior 1

| Tr—— @ From the main screen File
[ menu select Reduce. The
following screen will be
displayed.

\ @Select Advanced

B StartieMonitor
File_View

PP .
e B
file < | here then = = R |
click Next por = o= .
@ Select Single Graph
B startieMonitor If K _—
File [View]
v Status Bar
SmgleGlaph‘/ A, [ <<Back
CSV File Out T/Begm Q
—wr— A =
 RawValues
B 001
Bedt ]
Enclosure Info Filter
oA o8
r —— [V With Heading
Reduce to Folder. Reduced Document Name:
[C¥KinderScientiicData\StarleMonitor\Reduced =
Select an Enclosure
B staeMontor T
Select | Displ

[l startieMonitor I

Absoute Omghgidey 1
Voiue 0 ma/ka/day

Click on Display

@ A graph similar to this

example will be —_—
displayed.

Figure 92 Graphing a Reduced File
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2.16 GLP Considerations

Much consideration has been given to how Kinder Scientific products will service the needs
of GLP level labs. Along with a highly detailed effort to provide all the documentation,
training and archiving needs there has also been an effort to build-in certain features that will
ultimately service the needs for 21 CFR Part 11 for the FDA. This mandate requires GLP labs
to ensure that data files contain audit trails, electronic signatures and much more. To help
with this requirement, StartleMonitor Il products have all related information stored in the
raw data file. The configuration used, information input, operators name and more are included
in each raw data file!

2.17 Printing Session Information

Most labs require some type of audit trail containing electronic signatures and much more. To
help with this requirement, StartleMonitor products have all related information stored in the
raw data file. The configuration used, information input, operators name and more are included
in each raw data file.

2.18 Security of the Raw Data

A key feature related to the StartleMonitor System’s ability to help you meet the FDA Part
11 requirements is that once the raw data is taken, no one, not even anyone at Kinder Scientific
and not even with any backdoor or secret key, can change or alter the raw data in any way.
Once the raw data is taken and a .ksmmdat file created (the raw data file), it cannot be tampered
with. This feature is part of the FDA requirement to keep the data pristine.

A corollary to this is that information related to that raw data file (e.g., the System
configuration, the Session data including information about the animals and the Operator) are
all embedded in the raw data file. Because the raw data file cannot be tampered with, this
information related to the raw data also cannot be tampered with; it is embedded with the raw
data.

In the data reduction menu, you can obtain a printout of an individual session as follows:

1. Go to the first data reduction screen as shown below (Figure 93).
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H KS StartleMonitor (19163-17)
File View Setup Help

Look in Folder:
|C:",KinderScientific:Data'\Star‘tIeMDnitm’\DataFiles'\ Mext »>

Documents in Docurent Names Filter:
021822 Test 3 Sub A ZA7RE PPl Juw |*
031522 Test 3 Sub A ZA7EE Hahituation ..
031522 Test 5 Sub A ZA7ES Hahituation . Documents to Reduce | #]

031622 Test b Sub A ZA7RE PPl Adult
031822 Testh Sub B ZAT7RE Hahituation .

Compatahility Test
[ Exclude ITl's

Enclosures
1]

Figure 93 First Data Reduction Screen

2. Select one or more individual sessions in question from the Files in Folder list.

3. Move the selected file or files into the Documents to Reduce list by hitting the “>”
button to move just the selected files. To move all the files listed in the Document in

window, push the ‘“>>" button.

4. Go to the second data reduction screen shown below (Figure 94).
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94

ﬂ KS StartleMonitor (19163-17)

File View
Advanced Windows
(" Traditional Begin End
@ Advanced A o1 = o0 =

(" Raw‘values

B |31 = [500 =

Beduce

Enclosure Info Filter

Info & Info B Info C Enclosuras
‘ | q [v “With Heading
Beduce to Folder Reduced Docurment Narne:
|C:KinderScientiicData\StarlehonitarReducedFiles . |

Figure 94 Second Data Reduction Screen

Click on the File pull-down menu and then click on Print. An example of a session
printout is shown in Figure 95.
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StartlefMonitor Document: Manual Test 1 03/29/22

Settings

Acclimatize Time: 1 Minutes

Total Trials: 4

Record Window:, 500 milli seconds
Background: 0 db

Full Scale: 4.000 Mewtons

Components

Application Version: 19163-17
Data Core ID: 1AABFT0B Version: 18091018

GLP

Run on Computer: DESKTOP-PLECQGO
Signed By: Peter

Full Name:

Description:

Session

Description:

Operator: Peter

Started: Tuesday March 20, 2022 at 09:57

SesinfoA SesinfoB SesinfoC SesinfoD
Mak 500 Mg 12wesk AM

Encl S/N Offset(MN) EnclinfoA EnclinfoB EnclinfoC

2 1DESDEED 0.031

Figure 95 Session Printout Example

2.19 The Audit Function

The audit function IS ONLY FOUND IN THE GLP VERSION OF THE
STARTLEMONITOR SOFWARE. As described in this Section 2.19 and as demonstrated in
Figure 95, the audit function displays the characteristics of the raw data including the System
Settings (e.g., Acclimation Time, Total Trials, Record Window length, Background Noise and
Full Scale Settings), StartleMonitor software build number, the serial number and firmware
build of the Behavioral System Core (BSC), the Computer ID number running the software,
the Microsoft ID name, description and electronic signature of the person signed in to run the
System, the Session Description, Operator, start date and time of the Session and, for each
enclosure, the serial number of the StartleMonitor chamber, the Offset and up to four

95 Version 10.00
Date printed 8 January 2025 4:00 PM
Copyright ©1998 - 2025 Kinder Scientific Company



additional bits of information related to the animal and the test (e.g., animal ID number, animal
sex, medicament dosage, stage of the trial).

2.19.1 Using the GLP Audit Features

The GLP Audit function is fully automated and accessed by clicking on File from the main
screen and then selecting File Audit (Figure 96).

[ ks startieMonitor (19163-17)

Figure 96 Accessing the Audit Function

The function will automatically run an audit on the designated files and display the results on
your screen as shown in Figure 97.
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i Motor Monitor - File Auct - _Lg.l’ LI
Sewe List J Cancal I
Folder  C\Frogram Fies\Hemilion-Kinder\ Motorbondor Files',
Data
Data Document [ valid ] Lagm ] Liser Name ] Uses Descriphon [ Diate Time (LU j Fieason J .]
XN O Tam Tam Swetter Tach Pub Gung 030326005 Created
DapEpRr Cid
Flrit = ittt [, Tam Tam Statter Teach Pub Gun 0370326 2116 Crastad
0 _one_minute oK Tom Tom Stettet Tech Pub Gun 030326 8125 Crested
02_cne_minula 0K Tom Tam Statt e Tech Pub Gun 0303262134 Crested
07 _ona_minule O Tam Tom Siatler Tech Pub Guni 03/03/26 2206 Cresied
0d_amie_minula O Tom Tom Stett e Tach Pub Gun 0303/26 #1.45 Crastad
05_one_minute 0K Tam Tiom Stetes Tech Pub Gun 03/03)26 2149 Created
(16 _aini_rnLite 0K Tarm Tem Stetie Toch Put Gung 030326 2200  Crasted
0B_ona_minute O Tam Tom Sietter Tach Pub Gun 03003 10 Creasted
1 _one_minute O Tom Tom Statler Tach Pub Guni 03,032 26 Crested
gdga 0K Tam Tam Seetter Tech Pub Guru 03/03/31 2028 Crealed
08_one_minute oK Tam Tom Setied Tech Pub Gun 0303262214 Crested
| I'-_._-.|.r._|mr||||n ke Tom Tom St Tach Pub Gumni D3/03,26 2219 Cramtad
VZ_ona_minule QK Tom Tiom Steter Tach Pub Gun 030326 2230 Created
13_one_minule Ok Tom Tam Steter Toch Pub Gu 0303262236 Crosied
14_one_minute OF Tom Tom Stette Tech Pub Gur 03/03/26 2239  Created
15_ane_minule e Tarm Tam Statlet Twch Pub Gur 03/03)26 2242  Crosied
VE_oine_mirute e Tam Tiam Sater Tach Pub Gun 03,003 16 Creatad
17_ona_minule K Tom Tom Statter Tech Pub Gumn 0303270049  Cresied
1E_ona_minute 0K Toam Tam Sater Tech Pub Gur D3/03,/27 051 Crastad
19_one_minue 0K Tam Tom Satier Tech Pub Guiu 0370327 D054 Cresled
20_ane_minula o Tom Tam Sttt ey Tach Pub Gumn 0303/27 D057 Crasad
adacla QK Tam Tom Steter Tech Pub Gun 0303281729 Crested
dagdss (0 Tom Tom Stat e Tach Pulb Gui D3/03/2B1735% Crased
kinde2 O Tom Tiom Ssettler Tach Pub Gun 03703)28 2227  Created
firs_Bwant~one_minule K Tam Tam Statled Twch Pub Guni D3A0JEF M0 Crasied
EDminutehest OF Tom Tom Sietie Tach Pub Gur 03/03/27 2050  Created
03_sne_minule O Tam Tom Seter Tach Pub Gun 03/03/26 2140 Created
Actiaty Vahicla_Funl 0K Tam Toam St Tach Pub Gun 0370404 2146 Crastad =

Figure 97 GLP File Audit Screen

As can be seen in Figure 97, the audit report output contains seven fields. Part 11 requires
that the FDA has access to these audit reports and the audit reports be sorted by field types.
To meet this requirement, we provide an option to save the report as a .csv file. In this
manner, the report (or multiple reports) can be easily sorted by any method desired. To save
the report as a .csv file simply click on the Save List button once the report has finished
running. Be sure to add the “.csv” suffix to the file name; this ensures that when you open the
file, Microsoft knows to open it as a comma delimited file.

The following information provides a description of each of the seven data fields.

1. Data Document — This column provides the name of each raw data file that was
included in the report. The report automatically includes all raw data files that are located in
the current Default File Folder. If you are a member of the System Default Setups group
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entered in the GLP Admin screen, you can view or change the folder and its path by clicking
on Setup and then Default Files Folder from the main screen. A screen as shown in Figure
98 will appear.

Setup Default Folders >

Folder l

Default Defintion Folder:
|C MKinderScientific Data StartleMonitor.Defintion Files™, J

Default Data Folder:

| MKinderScientificData® StartleMonitor\DataFiles

Optional Auxillary Data Storage Folder:

| | Nore|

Delimited Output Fles:

|C MKinderScientific Data® StartleMonitor,ReducedFiles®,

OK Cancel |

Figure 98 Setup Default Files/Folders Screen
NOTE

Changing the Default Data Folder will change which folder will be
used to access the raw data when the Audit Report is run. Note that
changing the Default Data Folder also changes where the
StartleMonitor software stores any future raw data files.
Accordingly, if you are using the same computer to perform an
Audit as your technicians are using to run sessions, you will need to
make sure to return this path to the original state.

2. Valid — Result of Checksum routine. We implemented checksum routines to answer
the concerns about data integrity as files are moved across different media during the
natural course of a study. The FDA has expressed concern over where an "original"
raw data file was first stored. Their concern is a natural one and seems based on the

98 Version 10.00
Date printed 8 January 2025 4:00 PM
Copyright ©1998 - 2025 Kinder Scientific Company



experience most computer users have had when file integrity becomes challenged
during a copying process. To solve this question, we build a checksum into every raw
data file at the closing of the data session. This checksum can then be used as a
permanent check of the original file integrity. If a single bit or any combination of bits
changes, the checksum will capture that event. The checksum routine is not intended to
indicate what bit(s) has changed but rather provide validation that none have changed
or an indication that some bit or bits have changed.

There are three possible results in this field:

e Old occurs when a data field is included that was run by an older non-GLP version
of the StartleMonitor software.

e OK occurs when the checksum is still valid (i.e., there are no changes to the raw
data). This results in a green checkmark next to the raw data file name.

e Failed occurs when the checksum indicates that some of the data has been changed
from its original value. This results in a red “X” next to the raw data file name.

Login — Logon ID for the user who electronically signed the document.
User Name — Descriptive name of the user who electronically signed the document.

User Description — Windows Description of the user who electronically signed the
document.

Date/Time(UTC) — Date/Time stamp (uses Universal Time Code) of electronic
signature.

Reason — Reason for the electronic signature. Currently the only valid reason for a
signature in our System is "Created." Nevertheless, the reason is provided to meet Part
11 requirements.

2.19.2 The GLP Admin Features

These features apply only to GLP versions of the StartleMonitor software. To access the
GLP Admin Features, File on the StartleMonitor start page and then select GLP Admin
from the dropdown menu. The GLP Admin screen will appear as shown in Figure 99.

There are two functions performed by the GLP Admin screen. These are group assignments
and updating the annual License Key.
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As previously described, control of access to the software functions must be entered by a valid
Group Administrator to each function field where access is desired. Any user who is a member
of the entered group will be granted access to that function. If a Group Membership field is
left blank, no user will be granted access to that function. Only one group is permitted for each

function. If a user needs access to multiple functions, then they must be members of each of
the related groups.

Click here to update
your License Key.

HK Motor Monitor - GLP Admin il
Appl Cancel |
Good Through : d PR
Update |
I 04/09/2004
Control Permission: Group Mermbership Existing Groups:
Group Assignment IGLPtest Engineering
GLPtest
System Defaults_Setups IGLPtest
Session Generation IGLPtest
Funning Sessions |G|_p[951
Data Reduction IGLPtest
Template Zone Map Creat/Edit IGLPtest
Audit Reports |GLPtest

Figure 99 GLP Admin Screen

At the end of the Licensing period, the software will prohibit access to any user for running
new sessions. All other features of StartleMonitor will remain available. In this way if your
lab chooses not to re-new the software license, your staff will still be able to access all audit
and data reduction features. This is provided so that you may meet your ongoing requirements
for GLP data archiving and retrieval.
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When your software license expires, you will need to contact Kinder Scientific customer
service to update your License Key. We maintain the original Computer Code in your
customer file so you will not need to supply it again unless you move the product to a different
computer. Thirty days before the expiration date the message shown in Figure 100 will appear
when you open the software.

Figure 100 Software License Expiration Warning Message

You will need to submit a new purchase order for renewal and obtain a new License Key from
Kinder Scientific customer service. To update your License Key, click on the Update key on
the GLP Admin screen. This will cause the License Administration screen as shown in Figure
101 to appear. Enter your License Key here, then click on OK.

License Administration x|

Computer Code:
IMW2-4227-RR6 W—XXXTXXXX—XXS

License Key:

MZGV-XTTG-WMEE ¥

Figure 101 License Administration Screen

Enter the new License Key and click on OK. Your license will now be valid for an
additional year (or for the term submitted on the purchase order).

2.19.3 Answers to Questions About the GLP Audit Features
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1. Does the audit information show the changes from the Session Template? The audit
information shows precisely what the Session Template was for that Session. Hence,

there is no change from the Session Template. Instead, the Session Template for that
Session is the Session Template.

2. How do I find or access the Audit information? To access a copy of the Audit Report,

at the main software page click on File, then New from the dropdown menu and then
select Reduce from the next dropdown menu (Figure 102).

BN K5 StartieMonitor (19163-17)

Figure 102 Accessing File Audit Function
This opens the File Audit Page (Figure 103).
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B " KS StartleMonitor (19163 - File Audit

Savelia |
Folder.  [C\KinderScientificD ata\StarlleMonitor\D ataFiles\ =]
Data l

Data Document | Login | User Name | User Description | YY/MM/DD UTC) | YY/MM/DD (Site] | Reason
+' 091821 Subset A Round 3 CDK Charles D. Knight 21/09/18 1352 21/09/18 0352 Created
+/ 091821 Subset A Round 5 CDK Charles D. Knight 21/09/18 1551 21/09/1811:51 Created
+" 101521 Subset A Round 3 €DK Charles D. Knight 21710151338 2171015 09:38 Created
+" 101521 Subset A Round § cOK Charles D. Knight 21710115 15:33 21710715 11:33 Created
+" 101621 Subset A Round 3 CcOK Charles D. Knight 21710116 14:04 21710116 10:04 Created
+ 101621 Subset A Round 5 CDK Charles D. Knight 2111016 16:00 21710161200 Created
+/ 101821 Subset B Round § coK Charles D. Knight 21710118 1557 21710718 11:57 Created
W' [101617] 15 Second Habituation ... CDK Charles D. Knight 17710716 14:37 17710716 10:37 Created

Figure 103 File Audit Screen

3. Is there an Audit trail? The information for each Session is displayed. Since this
information cannot be altered, comparing the information from successive Sessions
reveals the changes between Sessions.
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CHAPTER 3

CHANGING THE FULL-SCALE SETTING,
CALIBRATING THE SYSTEM
&
SOUND LEVEL CALIBRATION INSTRUCTIONS

3.1 Introduction to Calibration

CAUTION

While performing the steps in this chapter there are two critical
adjustments that will affect the validity of your data. These
adjustments are the offsets. If these adjustments are not
properly made, YOUR DATA WILL BE AT RISK. Make sure
you understand how to accomplish the following two goals
before using the System.

e Calibrate the System to Newton units of force.

e Remove all System offsets (tare) including the weight of
the mechanical apparatus.

The StartleMonitor System uses a 14-bit A/D (analog to digital converter) to convert the
analog output of the System’s load cell assembly into a digital signal that can be processed by
the StartleMonitor software. The response portion of the System is a precision digital
voltmeter with a Full Scale range of 5 volts. Because the transducer creates only fractions of
volts, the signal must be amplified before being presented to the A/D converter. This portion
of the circuit is traditionally called a “conditioning circuit.” An adjustment potentiometer with
a precision vernier dial is provided at each station for calibration adjustment. (The adjustment
potentiometer is labeled “13” in the drawing of the SCM100 Service Pack of Figure 2.) This
vernier dial setting functions like a “volume” control for the conditioning circuit. When
performed as will be described hereafter, adjusting the vernier dial calibrates the System to
Newtons.

The Full Scale Setting determines the System’s overall sensitivity and, when set properly,
provides the best possible accuracy. In other words, the 14-bit A/D converter provides 16, 384
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total bits across the 5-volt range of the load cell output. In order for the data produced to be
the most accurate, the System must be adjusted so that the entire animal response is spread
over the entire 16,384 bits and not forced to be recognized by a subset of those bits (e.g., half
the bits or 8192 bits) as could happen were the Full Scale Setting incorrectly set. You will
need to become familiar with the System before choosing a different Full Scale setting than
the ones previously recommended.

3.2_Determining Full Scale Setting

If the Full Scale Setting being used for a particular Session results in an over-range condition
(see Section 2.7), the Full Scale Setting should be increased. Simply increase the Full Scale
Setting by 20%, run the Session again and see if an over-range condition, or close thereto, still
exists. Continue this process until there is no over-range condition and there is a safety margin
as described hereafter. A proper Full Scale Setting will result in the highest response reading
reaching no more than 75-80% of the Full Scale Setting. For example, if the highest response
recorded is 3.0 Newton, then a Full Scale Setting of 4.0 Newton would be appropriate to
include a 25% safety margin or 3.75 for a 20% safety margin.

Remember that an animal’s expected maximum response is about 2-3 times its weight for
adult rats, 2 — 5 times its weight for juvenile rats and 5 — 10 times for mice. So, for example
with an expected 3.0 Newton maximum response in a mouse, we’d expect the animal to weigh
between about 1/5 — 1/10 of that or about 0.6 — 0.3 Newton (about 30 — 60 gm). Converting
this weight first to pounds (1 pound is equal to about 4.45 Newton) produces a weight in
pounds of between about 0.07 and 0.13 pounds.

Of course, calculating what the animal’s expected maximum response would be based on the
animal’s weight in grams would proceed in the reverse direction. For example, starting with a
juvenile rat weighing about 100 gm, we would expect a typical response of between about 2
— 5 times the animal’s weight: 200 gm — 500 gm. Converting this to Newton produces a
predicted animal response of about 2 — 5 N.

If, after using the recommended settings, you find the highest responses recorded are less than
50% of the Full Scale Setting, you may want to consider decreasing the Full Scale Setting.
The data you have already collected will easily provide the answer.

The paradigm you are performing may affect your choice for the Full Scale Setting. For
example, both tactile (air puff) and fear potentiated (foot shock) startle paradigms typically
induce larger responses than basic acoustic startle.

The following is a list of items when considering checking or changing the Full Scale Setting.
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e Animal size — mouse versus rat.

e Animal age — young juvenile versus mature adults.

e Animal weight — light versus heavy.

e Animal condition — strong and healthy versus weak, infirm or obese.

e Fear Potentiated Startle — The basic paradigm should demonstrate a larger than basic
acoustic startle.

e Tactile — Air puff presentation will typically produce larger responses than acoustic
startle.
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3.3 Calibrating the System

3.3.1 Basic Tools

Locate the Sound Pressure Meter, adjustment tool, and calibrator weights as shown in Figure
104.

Figure 104 Calibration Items

3.3.2
Understanding Offsets

System offsets are a natural part of using load cells as force transducers. Just as you would
experience when purchasing items from a deli, a tare function (i.e., an allowance made for the
weight of the restrainer in order to determine the net weight of the animal) must be performed
to bring the measurement system into balance prior to use. This tare function is performed
automatically by the StartleMonitor software before each session is run. The two main
components considered when performing the tare function are the subject animal weight and
the weight of the restrainer. Combined, these weights necessarily reduce the full measurement
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span of the System and must be taken into consideration with choosing the Full Scale Settings.
Figure 105 demonstrates this effect.

Subject Weight Offset Effect

0
Remaining Operation f 3
Space S

B
Lost Operating Space from 4
Animal and Restrainer { 5
Weight

Figure 105 Subject Weight Offset Effect

In the example illustrated above, the System’s Full Scale Setting has been set to 10 Newton.
In this example, the animal and restrainer combined have a weight of 4 Newton (400 grams
since 100 gm = 1 Newton). Without the combined animal and restrainer weight, the System is
at Zero (black line) and with the animal and restrainer weight included, the System measures
4 Newton (red line). The user should anticipate responses of about 2 — 3 times its weight for
an adult rat, about 2 — 5 times its weight for a juvenile rat and 5 — 10 times its weight for a
mouse.

Example #1

A 4 Newton animal (adult rat) would be expected to have a response of 2 — 3 times its weight
or a maximum of 12 N. So, the total “weight” measured by the load cell will be the animal’s
weight (4 Newton) plus the weight of a restrainer (typically about 0.45 pounds (2 N) for a
mouse restrainer and from 0.5 — 2 pounds (2.5 N — 9.5 N) for various rat restrainers) plus the
expected startle response (3 times the animal weight or 12 Newton) for a total (4 + 5 + 12) of
21 Newton. This is considerably less than the 44.4 Newton capacity of the 10-pound load cell.

Example #2

In another example, suppose you have a 1 kg rat. Obviously, this is a large rat! 1 kg equates
to 1000 gm which equates to 10 Newton. A 10 Newton animal (adult rat) would be expected
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to have a typical response of 2 — 3 times its weight or about a typical maximum of 30 N. So,
the total “weight” measured by the load cell will be the animal’s weight (10 Newton) plus the
weight of a restrainer (in this case, because of the size of the rat, the restrainer would be the
largest with a corresponding weight of 2 pounds (9.5 N)) plus the expected startle response (3
times the animal weight or 30 Newton) for a total (10 + 9.5 + 30 Newton) of 49.5 Newton.

Of course, 49.5 Newton exceeds the 44.5 Newton Full Scale Setting. Therefore, in this
example it is possible (likely!) that the System will go over the maximum 10-pound range of
the load cell and miss capturing the maximum values. In other words, the System will likely
clip the maximum values that will result when the animal’s startle response is captured.

Example #3

A 1 Newton animal (adult mouse) would be expected to have a response of 5 — 10 times its
weight or a maximum of 10 N. So, the total “weight” measured by the load cell will be the
animal’s weight (1 Newton) plus the weight of a restrainer (typically about 0.45 pounds (2 N)
for a mouse restrainer) plus the expected maximum startle response (10 times the animal
weight or 10 Newton) for a total (1 + 2 + 10) of 13 Newton. This again is considerably less
than the 44.4 Newton capacity of the 10-pound load cell.

In view of the foregoing, the recommended minimum Full Scale Setting equations are:

Minimum Full Scale Settingaauit Rat = Animal Weight (in Newton) + Restrainer Weight
(in Newton) + 3X Animal Weight (Newton)

Minimum Full Scale Settingjuvenile Rat = Animal Weight (in Newton) + Restrainer Weight
(in Newton) + 5X Animal Weight (Newton)

Minimum Full Scale Settingmouse = Animal Weight (in Newton) + Restrainer Weight (in
Newton) + 10X Animal Weight (Newton)

But remember that we recommend that the there be a “safety margin” of about 20 — 25% for
the Full Scale Setting in case the animal has a particularly strong startle response. To achieve
this safety margin, take the minimum Full Scale Setting as calculated above and divide the
minimum Full Scale Setting by 0.75 or 0.80 (see section 3.2). In this case, the recommended
Full Scale Setting for a 400 gm rat (4 Newton) with a 25% safety margin would be 24 N/0.75
or 32 Newton.

As aresult, the recommended minimum Full Scale Setting equations that include a 25% safety
margin are:
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Minimum Full Scale Setting (25% Safety Margin)aquit Rat = (Animal Weight (in Newton)
+ Restrainer Weight (in Newton) + 3X Animal Weight (Newton))/0.75

Minimum Full Scale Setting (25% Safety Margin)juvenile Rat = (Animal Weight (in
Newton) + Restrainer Weight (in Newton) + 5X Animal Weight (Newton))/0.75

Minimum Full Scale Setting (25% Safety Margin)vouse = (Animal Weight (in Newton) +
Restrainer Weight (in Newton) + 10X Animal Weight (Newton))/0.75

Therefore, in Example #1 above the recommended Full Scale Setting including a 25% safety
margin would be:
(4 Nanimal Weight (400 gm) + 5 NRestrainer Weight (500 gm) + 12 NAnimal Response (1200
gm))/07525% Safety Margin — 28N (2800 gm)

In Example #2 above the recommended Full Scale Setting including a 25% safety margin
would be:
(10 Nanimat weight (1000 gm) + 9.5 NRestrainer weight (950 gm) + 30 Nanimal Response (3000
gm))/07525% Safety Margin — 66 N (6600 gm)

Of course, 1f49.5 N exceeds the 44.5 N limit of a 10-pound load cell, 66 N especially exceeds
the 44.5 N limit! So, unless there is a scientifically based reason to expect the animal’s
response to be considerably lower than the typical response for an animal of this size, we
recommend that you don’t use this size animal in the StartleMonitor System.

In Example #3 above the recommended Full Scale Setting including a 25% safety margin
would be:
(1 Nanimal Weight (100 gm) + 2 NRestrainer Weight (200 gm) + 10 Nanimal Response (1000
gm))/07525% Safety Margin — 17N (1700 gm)

WARNING
The maximum measurable response possible is the 10-pound (44.5
Newton) load cell capacity reduced by the animal and restrainer
weight. In the previous examples, the maximum possible
measurable response is NOT the full 10 pounds (44.5N) but rather
the 10 pounds minus the weight of the animal and the restrainer.

The load cell in your StartleMonitor System is a 10-pound load cell. 10 pounds is about 44.5
Newton. Working backwards, using the recommended Full Scale Setting equation with the

110 Version 10.00
Date printed 8 January 2025 4:00 PM
Copyright ©1998 - 2025 Kinder Scientific Company



25% safety margin described above produces a maximum animal weight, taking into account
a restrainer weight of about 5200 gm, of about 7.0 Newton (~ 700 grams or ~ 1.6 pounds).

Using animals with weights above about 700 grams typically reduces the safety margin.
Scientifically, this might still be acceptable if the larger animals aren’t strong or active as
might be the case with, for example, obese animals. With strong, active animals around or
above this weight, you may see animal responses that exceed the capability of the load cell to
detect (i.e., the combined animal and restrainer weight and animal startle response may exceed
10 pounds). Consequently, we recommend, particularly when using larger animals, that you
check your data to be sure you aren’t seeing clipping in the maximum animal responses.

3.3.3 Setting Zero Offsets

There are two types of zero offsets; circuit offset and mechanical offset. You can think of the
circuit offset as the offset needed to remove the slight variation in the electronics of the entire
station including the circuit board that controls the operation of each station but minus the
electronics of the load cell assembly. The mechanical offset is the offset needed to calibrate
the load cell assembly including the load cell itself along with its related circuit board. The
circuit offsets should generally be very stable. We recommend the user check these values
before each study to ensure proper values. The software automatically checks offset values
before each session is run and will tare the System of these offset values. If the value exceeds
0.125 volts, a warning appears during an initial session startup. If the circuit offsets appear
not to be stable, i.e., they need continual adjustments to meet the requirement, please contact
the factory at Support@KinderScientific.com for customer service.

3.3.4 Circuit Offsets

Step 1. Disconnect all sensing plates.

Step 2. From the main window, Click on View then Diagnostic, then View Actual
Voltage. The following screen will appear (Figure 106).
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Figure 106 View Actual Voltage Screen (Circuit)

Step 3. Using the adjustment tool, adjust the OFFSET potentiometer on the Service
Pack (Figure 106) of Enclosure 1 for a value of 0.000 volts +/- .010 volts (Figure
105).

NOTE
On older Systems, the OFFSET adjustment potentiometer is located on the side of the
Service Pack instead of the front as shown in Figure 107.
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Adjust Offset here

Figure 107 Circuit Offset Potentiometer
Location

Step 4. Repeat the previous step for all enclosures. Each enclosure can be selected by
pressing the down arrow in the Enclosure box and then selecting the desired enclosure

number.

Step 5. Reconnect all load cell assemblies.
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3.3.5 Mechanical Offsets

Step 1. The mechanical offsets are more sensitive than the circuit offsets. We recommend the
user check these values before each study to ensure proper values. The software automatically
checks offset values before each session is run and will tare the System of these offset values.

If the value exceeds 0.125 Volts a warning appears during an initial session startup (Figure
108).

The 0.125 Volt level represents a 0.25-pound weight difference with the System’s 10-pound
load cell and its associated circuitry (load cell assembly). In other words, if the voltage being
produced by the load cell assembly exceeds by 0.125 volts the voltage it expects to see from
the load cell assembly, based on the current mechanical offset setting, the error message of
Figure 3-5 is produced. This voltage difference likely is the result of fluctuations in the output
from the load cell assembly. If the circuit offsets appear not to be stable, i.e., they need
continual adjustments to meet the requirement, please contact the factory at
Support@KinderScientific.com for customer service.

r B |
StartleMonitor l J

Enclosure(s) 1
! \ Offset Maximum ( 1.000 N) Exceded

Proceed with Session Anyway?

Figure 108 Maximum Offset Warning
Message

Step 2. From the main window, Click on View then Diagnostic, then View Actual
Voltage. The following screen will appear (Figure 109).
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Step 3. Using the adjustment tool, adjust the Offset pot on Sensing Plate of Enclosure
1 (Figure 110) for a value of 0.000 Volts +/- .050 Volts.

Adjust mechanical
Offset here

Figure 110 Mechanical Offset Potentiometer Location
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Step 4. Repeat the previous step for all enclosures. Each enclosure can be selected by
pressing the down arrow in the down arrow in the Enclosure box and then selecting

the desired enclosure number.

Step 5. Close diagnostics.
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3.4 Creating a CalSensor Session

Calibration 1s accomplished by running a specially designed session. Each time you change
sensitivity and/or calibrate you will run this session. The session design is simple; it contains
only one trial type which is an analog command to record the sensing plate. The trial is
repeated for as many iterations as desired (a minimum of 20 trials for the session is suggested).
To create the CalSensor session perform the following steps:

Step 1. From the main menu in StartleMonitor, click on File and then New. Your screen
should appear similar to Figure 111.
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File View Setup Help

2]

# s # | Trials 4 | Available Trisls - Session Setings

1155 0undCAL Acclimation 5 Record = @p
120ckhdsec Time !@ Min Window 0900 E|
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40ms1206lB Starle Only
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Figure 111 Session/Trial Editing Screen
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Step 2. Next, create a CalSensor trial by clicking on the New button in the Available
Trials column.

Step 3.  Fill out the trial as shown in Figure 112.

Trial -
Trial Name ‘Calsensor Trial Type: Basic j
Delete Step
Step | Timeims) | Step Type “alue Units -
1 0 Analog Default  ms Step Type: Analog hd
2 0 End
Step Value
Cancel | Ok

Figure 112 CalSensor Trial Screen Example

Step 4. To save the trial CalSensor click on OK.

Step 5. Create a session named CalSensor like the one shown in Figure 113. You
may decide to have more iterations, but the approach should be the same. For GLP
requirements you may want to enter the Study number in one of the Session Information
fields for reference and proof and attach a copy of the reduced data to that study.
Additionally, you may not have all 16 enclosures, and you would therefore select only
the ones you have. The System will produce sound only in those chambers that are
selected.
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Figure 113 CalSensor Session Example

Step 6. Use an ITI of 4 seconds. To save the CalSensor session click on File, Save As
and enter the name CalSensor (N) where N=date or other unique name and then click on
Save. Each time you perform a calibration session simply open this session and run it. If you
are saving the calibration sessions, you may consider running a separate session for each
enclosure. This will create a data file for each enclosure calibration effort.
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3.5 Calibrating the System

The final steps are to calibrate or synchronize the System to Newton as the specific unit of
measure. To calibrate the System, perform the following steps:

1. From the main window click on file, then open and select the CalSensor session.
2. Click on File, Run, and provide an appropriate file name.

3. Click Save.

4. Enter your electronic signature

5

The following window (Figure 114) appears (only if the Capture Weight check box
on the Default Runtime Settings screen is checked as described in Section 2.6.3):

StartleMonitor [¥|

€ | Start Offset Calibration®
\.\__‘
MOTE: Mo Animals in any Enclosure!

Figure 114 Mechanical Offset
Initial Message

NOTE

If the offset exceeds the tolerance amount you will get the following
message (Figure 115):

StartleMonitor [%|

Enclosurefs) 1
! Offsek Maximum Exceded

Proceed with Session Anwimay?

Figure 115 Mechanical
Offset Outside Tolerance
Message
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While it is still possible to run the session, we strongly recommend
that you do not proceed. Running the session with the offset out of
tolerance will result in unusable data. For GLP customers we do not
support running the session with this warning.

8. Click Yes to tare the mechanical offsets.

7. The following window (Figure 116) appears:

StartleMonitor [%|

9 Skart Session?
.\_\__li
MOTE: With Animals in Enclosures!

Figure 116 Start Session
Message

8. Click on Yes to tare the animal weight.

9. Place the 100gm weight on the sensing plate in cabinet #1 (Figure 117).
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Figure 117 100gm Weight Location

10. Run the CalSensor session and adjust the GAIN vernier dial as needed to obtain a
Max N reading of .9807 Newton (100gm =.9807N)

11. Move the calibrator to the next cabinet.
12. Set the GAIN Vernier dial to the same setting as the previous cabinet.

13. Make only fine adjustments with the GAIN vernier dial until the response is .9807
Newton.

14. Repeat steps 3 through 6 until all cabinets are recording .9807 Newton +/- 0.050 N or
0.9317N to 1.0297N.

NOTE

Always make sure that the last thing you do during calibration is to
run the CalSensor Session. That is, any change of the vernier dial
should force a re-calibration of the System. Remember, the 100gm
calibration weight is your standard; use it to make sure that you are
always properly calibrated to Newtons.
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3.6 Final Sound Level Calibration

The following information describes how to perform final calibration of the Startle Cabinet
sound level.

3.7 Required Equipment

Locate the items in the following list and follow the installation steps:
Startle Cabinet with SM100 Service Pack
BSC100 or BSC Jump Control Chassis
BSC100 or BSC Jump Control Chassis Power Supply
Sensing Plate
Animal Restrainer
SMSPL Sound Pressure Meter
Adjustment tool

3.8 Setup Instructions

1. Refer to Figure 118 and place the external microphone mount of the Sound Pressure
Meter on top of the sensing plate.
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External
Microphone
Mount

Sensing Plate

Sound Pressure
Meter

Figure 118 External Microphone & Sound Pressure Meter Installation

2. Close the door of the cabinet and make sure the Sound Pressure Meter cable is not
pulled tight (Figure 119).

Figure 119 Door Closed with
Sound Meter

3. Proceed to Section 3.9, Creating a CalSound Session & Calibrating the
Sound Level.
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3.9 Creating a CalSound Session & Final Calibrating the Sound Level

Final Calibration is accomplished by running a specially designed session. To create the
CalSound session, perform the following steps:
1. From the main menu in StartleMonitor software, click on File and then New. Your

screen should appear similar to Figure 120.

" StartleMonitor - [Session File: Session1]
File View Sshp Help

A s # | Tiials | Available Trials |

o
Beclimatize - Recad -
Ting MM gy, 0™

Tatallo. o =] Backgiound oo =] ab
of i 1710 Level =

251 5 v v 5 st o

Figure 120 Session/Trial Editing Screen

2. Next, create a CalSound trial by clicking on the New button in the Available Trials
column (Figure 120).
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3. Name the trial 100dBcalsound and fill out the trial as shown in Figure 121.

4. Save the trial 100dBcalsound, by clicking on OK. The session screen will display

-

Figure 121 CalSound Trial Screen Example
the new trial in the Available Trials list.
5. Inthe Session Settings group on the session screen, make the following selections:
Acclimatize Time: 0 Min
Total No. of Trials: 100
Record Window: 250 ms
Background Level: 0dB

6. In the Information group on the session screen enter 100dBcalsound in the
Description ficld and enter your name in the Operator field.

7. Click on the Enclosure tab and select the number of enclosures you will be
calibrating.
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8. Click on 100dBcalsound in the Available Trials list. The display should appear
similar to the one shown in Figure 122.

B oememo enonpe sesort (L. T

e View Setup He

P

-l._ De o

Figure 122 CalSound Session Screen Example

9. Click on the Add button located at the bottom of the ITIs list and enter an ITI of 1
second.

10. On the Sound Pressure Meter, rotate the level selector switch to the 110 position.
11. Press the Weighting switch and make sure the LCD display reads A weighting.

12. Referring to Figure 123, note the location of the VOLUME ADJ (adjust)
potentiometer. This is where the adjustment is made for sound level calibration.

NOTE
On older Systems, the sound level adjustment potentiometer is
located on the side of the Service Pack instead of the front as shown
in Figure 122 and is labeled SOUND LEVEL.
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VOLUME
ADJ

Figure 123 Volume ADJ Potentiometer Location

13. Select Run from the File menu.
14. You should be hearing a steady audible tone coming from the Startle Cabinet.

15. Using the adjustment tool provided, adjust the VOLUME ADJ potentiometer as
shown in Figure 123 until the Sound Pressure Meter reads 100 dB.
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