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Revision History

Revision History

Effective | Revision Nature of Change
Date
Aug 27 2008 0 Draft
Oct 16, 2008 1 CT 80 references deleted, typos corrected, system diagrams

changed, x-ray tube voltage corrected to 120 kVP, ROI
description improved, trash can description improved

Nov 28, 2008 2 Added CT Scout to Glossary. Other minor changes

Before This Guide documents GE’s eXplore CT 120. It is only intended for use by
You qualified personnel who have received training on its operation by GE. No part
Begin of the eXplore CT 120 may be used in a manner not specified by the
manufacturer.

This Guide is periodically updated. Please ensure you are using the most
current version by checking the Common Documentation Library (CDL) at:

http://apps.gehealthcare.com/serviet/
ClientServlet?REQ=Enter%2bDocumentation%2bLibrary
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Chapter 1
Safety & Regulatory Information

Section 1.1 Introduction

This chapter explains important safety information about your GE Healthcare eXplore CT 120.
Please read it carefully before working with the machine. Pay special attention to the section on
radiation safety.

1.1.1  Intended Use

This device is designed and intended for use by those operating the device for research purposes
only. It is not intended for use in the diagnosis of disease or other conditions, or in the cure,
mitigation, treatment, or prevention of disease in humans or animals.

1.1.2 Compliance

GE Healthcare eXplore Series CT scanners are compliant with the United States Radiation Control
for Health and Safety Act (Title 21, Code of Federal Regulations, Subchapter J) as they pertain to
Cabinet X-Ray Systems (21 CFR 1020.40), FDA Report accession number 0212737-0, and
Canadian RED Regulations C.R.C., c. 1370.

This product is also CSA (Canadian Standards Association) certified for both the U.S.

and Canadian markets, to the applicable American and Canadian standards for safety spn
and performance.

Certificate #/Project #: 1840634

Master Contract: 219225

Date Issued: 2007/01/08

Installation Category Il, Pollution Degree 2

C us

1.1.3 Contacting GE Healthcare

Toll Free: 1-800-526-3593

Email: PCIServiceEngineering@ge.com

Website: http://gehealthcare.com/preclinical_imaging
Mail: GE Healthcare

1-1510 Woodcock Street
London, ON, Canada N6H 5S1
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When contacting GE Healthcare, please provide the following:

*  System serial number

e  Table computer log files - found in C:\Inukshuk\Logs

¢ CT computer log files - found in C:\Program Files\GEHC\Logs and C:\Inukshuk\Logs

*  SPECT computer log files - found in C:\Program Files\GEHC\Logs and C:\Inukshuk\Logs
*  Console computer log files - found in /var/log/GEHC.

1.1.4 Product Description

The eXplore CT 120 is a pre-clinical x-ray Computed Tomography (CT) scanner for small animals.
The eXplore CT 120 hardware and software platform is optimized for small animals in pre-clinical
and research applications.

Section 1.2 Safety Warnings

1.2.1 Standard Hazard Icons

Several different graphical icons (symbols) are used to make you aware of specific types of hazards
that could possibly cause harm.

ELECTRICAL MECHANICAL RADIATION
e F'YY
LASER HEAT PINCH
%% LASER
LIGHT
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Some others make you aware of specific procedures that should be followed.

AVOID STATIC TAG AND LOCK OUT WEAR EYE
ELECTRICITY PROTECTION

D

EYE PROTECTION

Ag

1.2.2 IMPORTANT! X-RAY PROTECTION

DANGER

[ XY
a

X-ray equipment, if not properly used, may cause injury. Accordingly the instructions herein
contained should be thoroughly read and understood before you attempt to place this equipment in
operation. The General Electric Company, Medical Systems Division, will be glad to assist and
cooperate in placing this equipment in use. It is important that everyone having anything to do with
x-radiation be fully acquainted with the recommendations of the National Council on Radiation
Protection and Measurements as published in NCRP Reports available from NCRP Publications,
7910 Woodmont Ave., Bethesda, MD 20814, and of the International commission on Radiation
Protection, and take adequate steps to ensure protection against injury.

RADIATION SAFEGUARDS

The GE eXplore CT 120 utilizes a radiation emitting x-ray source and complies with US and
Canadian cabinet x-ray standards (as detailed above) which allow the system to be safely operated
without additional x-ray shielding. The x-ray tube, using a rotating anode, has a maximum tube
potential of 120kVP and a tube current of 125mA.

The source and scanning area is completely shielded during X-ray operation. The system is
manufactured with redundant mechanical and electronic safety systems that prevent X-ray output
any time the scanning door is opened. X-rays cannot be generated at anytime during access to the
specimen bed or scanning area. The X-ray tube power may only be switched on from the acquisition
computer console. X-rays may only be generated if the scanner door is closed and the X-ray Reset
button has been reset. Radiation measurements are taken from the scanner at the time of
manufacture to confirm that the maximum exposure level 2 cm from any accessible surface is less
than or equal to 0.5 mR/h.

1.2.3 Operating Recommendations

The CT 120 system may only be operated by users who have received training from qualified
individuals. Prior to or upon installation of the unit, the facility health and safety or radiation officer
must be notified of the presence of the scanning equipment. The user must follow all rules and
regulations which govern the use of this class of radiation emitting equipment at the facility in which
the unit operates. This may include:
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*  Use of radiation monitoring devices
*  The display of additional radiation markings or labels on the equipment or the area of use
*  Additional x-ray safety training for users as required by the facility

*  Registration of the system with local/state/provincial et. al. authorities that govern radiation
protection for non-human use.

Users must not remove or modify any labels or markings which identify the unit as a radiation
emitting device. Users must not tamper with or modify any electronic or mechanical systems within
the scanner as this may change the functionality of the system and will void the system warranty. If
the system has been modified or damaged in any way, the use of the scanner must be discontinued
and GE Healthcare contacted immediately.

1.2.4 Moving Parts

CAUTION To prevent pinching or crushing, keep your hands away from the edge of the moving table
top/cradle and its surrounding equipment, or between the table base and the table's side
panels.

To prevent pinching or crushing, watch the equipment at all time during table movement.
If unwanted motion occurs or motion does not stop, press one of the Emergency Stop buttons.

1.2.5 Electrical Safety

CAUTION This unit is powered via a Power Panel. To avoid electric shock, disconnect the input power
to the CT 120 before servicing.

1.2.6 Laser Safety
CAUTION The laser beam can cause eye injury.

LASER The lasers can be turned off from the Tableside Controller. Always take care to avoid looking into
LIGHT the laser beam.
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1.2.7 Maintenance & Cleaning Instructions

WARNING

CAUTION

The device does not require any customer performed maintenance other than cleaning as
described below. All other maintenance must be performed by trained and qualified technicians.

CLEANING INSTRUCTIONS

The device should be located in a clean, low dust, laboratory environment. Typically, no cleaning
should be required other than removing excess dust from the exterior of the device and control
units.

The device can be cleaned by wiping it with a soft cloth, which can be lightly dampened with water
as required.

DO NOT under any circumstances use domestic or industrial cleaning products and DO NOT
spray any liquid, including water, onto any surface of the control units, scanner or into the
interior of the scanner.

CLEAN EQUIPMENT (BIO HAZARD)
Blood Bourne Pathogens Procedure
Before any equipment is serviced or returned to GEMS, the following criteria must be met:

*  Equipment used in a clinical or laboratory setting must be clean and free of any blood and other
infectious substances.

*  Customers are responsible for the sanitary condition of the equipment. The suggested
equipment clean-up procedure for cleaning any fluids or matter discovered inside the
equipment is as follows:

- Wear personal protective equipment.
- Wear proper Nitrile gloves.

- Before cleanup take note of any sharp corners or objects that could cut the gloves. If
gloves tear, remove, wash hands thoroughly and re-glove.

- Use cloth or paper towels along with cleaner, taking care not to splash the material.

- Sanitize the area using common bleach diluted 10:1 or a product listed under Approved
Cleaning Products below. Clean any tools that came in contact with a body fluid.

- Since viruses require moisture to remain active, dry the entire area using a heat gun or
hair dryer.

- When confident the area is clean and dry, place used cleaning materials in a red biohazard
bag.

- Remove gloves, turning them inside out, and put gloves in the biohazard plastic bag. Seal
and give the bag to appropriate personnel for proper disposal.

Approved Cleaning Products:
- Common household bleach - dilute 10:1

- Fullsan 128 Neutral Germicidal Detergent - dilute 1 0z to 1 gal Fuller Brush Company:
phone number 1-800-438-5537

- Wavecide 6 Disinfectant Spray - use full strength Edwards Medical: phone number 1-800-
837-7000
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DECOMMISSIONING EQUIPMENT

Waste Electrical and Electronic Equipment (WEEE)

ENG This symbol indicates that the waste of electrical and electronic

equipment must not be disposed as unsorted municipal waste and must be

collected separately. Please contact an authorized representative of the

manufacturer for information concerning the decommissioning of your

equipment.

FRA Ce symbole indique que les déchets relatifs aux équipements électriques I
et électroniques ne doivent pas étre jetés comme les ordures ménagéres non-

triées mais doivent étre collectés séparément. Contactez un représentant

agrée du fabricant pour obtenir des informations sur la mise au rebut de votre équipement.

GER Dieses Symbol kennzeichnet elektrische und elektronische Gerite, die nicht mit dem
gewohnlichen, unsortierten Hausmiill entsorgt werden diirfen, sondern separat gesammelt werden
mussen. Bitte eine autorisierte Vertretung des Herstellers kontaktieren, um Informationen
hinsichtlich der Entsorgung des Geréates zu erhalten.

ITA Questo simbolo indica che i rifiuti derivanti da apparecchiature elettriche ed elettroniche non
devono essere smaltiti come rifiuti municipali indifferenziati e devono invece essere raccolti
separatamente. Per informazioni relative alle modalita di smantellamento delle apparecchiature
fuori uso, contattare un rappresentante autoriuato del fabbricante.

SPA Este simbolo indica que el equipo eléctrico y electrénico no debe desecharse con 10s
residuos domésticos y debe tratarse por separado. Contacte con el representante local del
fabricante para obtener més informacion sobre la forma de desechar el equipo.

SWE Denna symbol anger att elektriska och elektroniska utrustningar inte far avyttras som
osorterat kommunalt avfall och maste samlas in separat. Var god kontakta en auktoriserad
tillverkarrepresentant for information angéende avyttring av utrustningen.

1.2.8 Access and Installation

GE Healthcare-trained installation professionals will install this device for you. DO NOT under any
circumstances attempt to install or activate the device prior to the installation provided by GE
Healthcare.
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Chapter 2
CT Basics

Section 2.1 CT Scanning Basics

This chapter introduces the concepts of CT imaging. This chapter contains
*  The terminology used throughout the Guide

*  Basic concepts to help you understand CT imaging

*  The fundamentals of CT image creation

2.1.1 Glossary

The following contains a glossary of terminology used in this Guide that may be unfamiliar to some

users.

acquisition

Acquisition is the process of acquiring CT images, i.e. scanning.

ADUs

When x-ray particles hit the detector screen, the intensity of
those particles is measured and converted to a number. This
number is given in Arbitrary Digital Units. The ADU values form
the data set, which is used in the calculation of the reconstructed
volume.

axial

Parallel to the z-axis; in the direction of the z-axis. See trans-
axial.

beam hardening

Beam hardening occurs when the x-ray beam passes through
dense material. The dense material acts in the same way as a
filter, and removes low voltage photons from the x-ray beam.
Beam hardening takes the form of a "cupping" artefact, where the
centre of a solid object appears less dense than the edges.

binning

Binning is a process of grouping pixels together into a single data
unit. The pixel values are added to form the new value.

calibration object

An object with known attenuation properties that is scanned at
the same time as a specimen. Using a calibration object allows
you to calibrate the Hounsfield scale correctly.

center of rotation

The z-axis of the reconstructed three-dimensional volume.

cradle

The apparatus that holds a specimen for scanning.

CT

Computed Tomography - a means of acquiring x-ray
transmission measurements through an object for the purpose of
reconstructing a tomographic image of the animal’s anatomy.
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