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3,813,360.00 $ 1 Linear accelerator high energy
4,979,000.00 $ 1 Linear accelerator high energy

with SRS & SBRT
107,399.00 $ 1 Planning system
270,000.00 $ 1 Planning system with SRS &
SBRT Planning ability
300,000.00 $ 1 Dosimetry system ( full options)
965,000.00 $ 1 Radiotherapy simulator system
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CT SIMULATION SYSTEMS, FOR USE WITH LINEAR
ACCELERATOR

APPLICATION Determine a treatment plan for delivering
radiation therapy. It replicates the motions
of a radiotherapy treatment unit such as
linear accelerator to delineate the tumor
site and volume to be treated.

SYSTEM COMPONENTS

Standard CT gantry, laser alignment, control
console, workstation

Optional Full options according to manufacturer
CT SCANNER

Bore diameter, cm > 80

Max FOV, cm > 60

Number of channels >16

Number of detector rows >16

Number of slices acquired > 16

simultaneously




T ¢Uaall Glily 33)} ‘5_11:\5\ ?ms“

Minimal slice widths, mm <0.75
Resolution

Axial spatial (50% MTF), Ip/mm >5

COMPATIBLE CT SCANNERS Any DICOM-compatible scanner

PATIENT TABLE (radiotherapy
planning table RTP)

L xW, cm > 200 x 60
Max load capacity, kg >210
X-RAY
Generator, Kw > 60
Dose Reduction Technique YES
Tube with cooling technology Please specify cooling ability
Heat capacity, MHU > 7 or superfast cooling with equivalent

heat storage > 50 MHU heat capacity

Rotation rate, sec <0.5
LASER SYSTEM
Configuration According to manufacturer
Power output, mW <1
Positioning accuracy, mm <=+0.5

IMAGE RECONSTRUCTION

Images/sec >12

RECONSTRUCTION TIME

Beam's-eye view Real time preferred
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Digitally reconstructed radiographs
(DRRs)

<1 sec

WORKSTATION
Hardware platform

Storage media

Software features included

According to manufacturer

According to manufacturer include,
DVD, PACS connectivity

Full options for radiotherapy applications
should be specified and certified by
manufacturer

OTHER OPTIONS
CT/MR fusion
4-D With Respiratory Gating

Upgradeable

Yes (with hardware)

Radiation treatment planning (RTP) Any DICOM RT
SYSTEM INTERFACE
NETWORKING Yes

SITE REQUIREMENTS

Minimal requirements should be specified
and certified by manufacturer

POWER REQUIREMENTS

220-240 VAC for single phase or 380-400
VAC for 3- Phase, 50/60 Hz

Smart UPS > 120 KVA

INJECTORS, CONTRAST MEDIA,
CT

Yes (as attached specification)

OTHER SPECIFICATIONS

Should be specified and certified by
manufacturer

TRAINING

Abroad and local for > 1 week for > 1
Physician, > 1 operator, > 1 Engineer
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OTHER ACCESSORIES According to manufacturer (set of 3

1- Head and neck positioning
(thermoplastic masks, headrests,
and extension) include
baseplates, overlay boards.

2- Breast positioning (prone and
supine breast board, breast
support thermoplastic).

3- Hip and pelvic positioning (belly
board, knee fix, leg positioner).

4- Markers (different colors).

5- Testicle shields.

6- Eye shields.

7- Bolus with skin.

8- Rectal and vaginal markers.
9- Foam cushions) vacuum beds.
10- Vacuum compressor

different sizes from each type)

DOSIMETRY AND CALIBRATION EQUIPMENT USED WITH LINEAR

ACCELERATOR

APPLICATIONS

To be used with linear accelerator machines (LINAC) to
calibrate the machine and guarantee safety use for both
patients and staff and accurate patient dose.

3 DIMENSIONS
WATER PHANTOM

Yes / According to manufacturer, should cover all medical
application, all details must be specified by the manufacturer
include all required 1on chambers > 6, build-up caps > 3,
water cages >1, water reservoir >1, detectors > 2, control unit
with its acquisition and analysis software > 1 ... etc.

1 DIMENSIONS
MOTORIZED
WATER PHANTOM

Yes / According to manufacturer, should include smart
control unit >1, three point leveling plate > 1, all required
detectors > 3. All details must be specified by the
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manufacturer.

ROUTINE
DOSIMETER

Yes / According to manufacturer, all details must be
specified by the manufacturer include therapy dose-meter >
2, ion chamber, tri-axial ion chamber cable > 2, accredited
calibration of ionization chamber with electrometer > 2,
parallel plate ion chamber for electron beam > 2, build up cap
>2.

Quick Check dose-
meter

Yes, according to manufacturer

WATER Yes / According to manufacturer, all details must be

EQUIVELENT specified by the manufacturer include all required plate

PHANTOME phantom > 35 with storage case, adapters > 5.

THERMOMETER Yes / According to manufacturer, all details must be
specified by the manufacturer

BAROMETER Yes / according to manufacturer, all details must be specified

by the manufacturer

IMRT, VMAT AND
LINAC QA. (PLANE
DELEVERY)/
MATRIX
DETECTOR

To be used with special medical application options include
IMRT and VMAT to grantee LINAC quality assurance. All
details must be specified by the manufacturer include all
required software, holder/s and track/s for mounting to
accelerator gantry > 1, gantry fixture > 1, energy verification
plate > 1, set of water equivalent plate build-up material > 1.

OTHER OPTIONS

Yes / Epid dosimetry, Epigram, Actavius system or
equivalent system from IBA and other according to installed
LINAC technical specifications and hospital needs for
teaching purpose.

Abroad Training

Yes, > 2 physicists for > 2 weeks and > 3 months local
training

Other requirements

Supplier responsibility to provide the customer all required
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software update during warranty period

LINEAR ACCELERATOR, HIGH ENERGY

MEDICAL APPLICATIONS

External-beam radiation therapy and radio-
surgical to treat cancer, used for both
curative and palliative therapy, deep and
superficial tumors.

Type
Multiple energy

Photons

Max Dose Rate (MU/min)

Electrons
Treatment modes
Radiotherapy

Radiosurgery

Linear accelerator

Yes

Yes

Upgradeable

PHOTON ENERGY, MV

> 3 energies, 4or 6,9 or 10, > 15

ELECTRON ENERGY, MeV

TOTAL SKIN IRADIATION

> 5 energies, 4 or 6, 9 or 10, > 20, other
according to manufacturer

Yes

ACCELERATOR TYPE

Traveling/standing wave

MICROWAVE POWER
Source

Power, MW

Magnetron/klystron
>95
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BEAM BENDING, deg

Should be specified by the manufacturer

GANTRY

Rotation range, deg

> 360 (or £ 180)

Position accuracy @ isocenter <+lmm
Source to Axis Distance (SAD) > 100 cm
COLLIMATION
Rotation range, deg. > 350 (or = 175)
Field size range at SAD, cm:
X-ray > 40x 40
Electron >25x 25
Multileaf Yes
No. of leaves > 120
Max field size, mm > 400 x 400
Leaf size, width @ isocenter, mm |<5

Distance from collimator to
isocenter

Interleaf leakage, %
Leaf overtravel, mm
Real-time leaf position monitoring
Dynamic leaf
Positioning, arc therapy
Virtual wedge (motorized)

Special features

According to supplier ( collimator opening
should cover the lesion)

<25
> 125
Yes
Yes
Yes
Yes

Full manufacturer available options (should
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be specified by the manufacturer and
referred to that it is all available options)
and include: Independent leaves, Intensity-
modulated  radiotherapy  (IMRT) or
equivalent  technology, Image-guided
radiation therapy (IGRT) or equivalent
technology. Volumetric modulated arc
therapy (VMAT).

High intensity mode Yes

Flattening filter free mode Yes
IMAGING

Megavoltage Yes

Kilovoltage Yes

No. of detectors >2

Spatial accuracy, mm <1

Cone beam CT Yes
RESPIRATORY GATING or Yes
ACTIVE BREATHING
COORDINATOR (ABC)
COMPATIBILITIES

Radiation oncology information Yes

systems

Record and verify (RV) systems Yes

PACS Yes
DOSIMETRY SYSTEM

Display accumulated dose and dose | Yes
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rate

Safety interlock to prevent radiation
in the event of system failure

Yes

MAXIMUM OUTPUT At SAD,
cGy/min

X-ray, cGy/min

Electron, cGy/min

> 500 for 6-23 MV
> 600 for 6-23 MV

TREATMENT COUCH
L x W, cm
Movement, cm
Vertical range
Longitudinal range
Lateral range
Base rotation, deg
Degree of freedom
Maximum patient weight, kg
IGRT cough

Remote positioning (from control
room)

Treatment couch special features

> 230 x 50

> 100
> 100
> 424
> 495
6D
> 200
Yes
Yes

Full package and accessories (carbon fiber)

ARC THERAPY
X-ray

Electron

Yes
Yes
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ACCESSORIES

Full accessories, Should be specified and
certified by the manufacturer include
radiation safety equipment according to
supplier to guarantee stuff protection from
radiation.

Minimum Room Size Requirements

Should be specified by the manufacturer

OTHER REQUIRMENTS

Outdoor parts should work at > 55° at
shadow.

Al necessary furniture for diagnostic and
operating room is supplier responsibility.
Full QA and dosimetry tools for 3D
conformal therapy (3DCRT), IMRT,IGRT,
and VMAT

SITE PREPERATION

All site preparation including electrical,
mechanical, and outdoor equipment safety
(example outdoor chiller unit should be
protected from direct sun light) work are
supplier responsibility. All bunkers cooling
system is supplier responsibility.

According to manufacturer include bunkers
building and all site requirements.

WORKSTATION

Most updated hardware and software,
should be certified by the manufacturer, > 2
monitor (one at least should be with
medical resolution, i.e. medical monitor),
software updating F.O.C. during warranty
period.

N.B. with each machine, one station for
3DC and another for IMRT (or one for
both)
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POSITIONING AIDS (FIXATION
SETS)

Radiographic/Radiotherapeutic

Fixation mask

Water bath for Thermoplastic
masks

Yes, According to supplier > 2 sets full
package

Yes, According to supplier, Head, head and
neck as starting kit > 1000

Yes, according to manufacturer, > 150°C

IN SITE ENGINEER, who has
experience in both maintenance and
operation

PHYSICISTS to operate the machine

Spare Parts Storage

>1 for >1 year he/she should be dependent
from the manufacturer company, supplier
responsibility.

> 1 for > 6 months dependent from the
manufacturer company, supplier
responsibility.

Required (MOH committee visit after
contract).

BREAKDOWN DAYS PENALTY

Warranty

Each day should be substituted by one day
whatever the causes (validity days
included) added to general penalties
depended by Iraqi MOH, Partial
breakdown included by 1/5 for each
unworked or uninstalled option).

> 1825 real work days

POWER REQUIREMENTS

220/240 VAC single phase or 380/400
VAC three phase, 50/60 Hz

Smart UPS > 160 KVA

Local Training (All applications
included in training) especially IGRT,

2 Physicians > 4 weeks
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IMRT, VMAT

2 Physicists > 4 weeks
2 Operators > 4 weeks

1 Biomedical (clinical) engineer
(biomedical applications include
application specialist (IT)) > 3 weeks

1 Maintenance engineer > 3 weeks

LINEAR ACCELERATOR,

HIGH ENERGY WITH SRS

MEDICAL APPLICATIONS

External-beam radiation therapy and radio-
surgical to treat cancer, used for both
curative and palliative therapy, deep and
superficial tumors.

Type

Multiple energy
Photons
Max Dose Rate (MU/min)
Electrons

Treatment modes
Radiotherapy
Radiosurgery

Stereotactic Radiosurgery
(SRS)

Stereotactic Body Radiotherapy
(SBRT)

Linear accelerator

Yes

Yes
Yes
Yes with required fixation

Yes with required fixation
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PHOTON ENERGY, MV

> 3 energies, 4 or 6,9 or 10, > 18

ELECTRON ENERGY, MeV

> 5 energies, 4 or 6, 9 or 10, > 18, other
according to manufacturer

ACCELERATOR TYPE

Traveling/standing wave

MICROWAVE POWER
Source

Power, MW

Magnetron/klystron
>5

BEAM BENDING, deg

Should be specified by the manufacturer

GANTRY
Rotation range, deg
Position accuracy @ isocenter

Source to Axis Distance (SAD)

> 360 (or £ 180)

Should be specified, higher accuracy
preferred

>100 cm
COLLIMATION

Rotation range, deg. > 350 (or £ 175)
Field size range at SAD, cm:

X-ray > 40x 40

Electron >25x25
Multileaf Yes

No. of leaves > 120

Max field size, mm > 400 x 400

Leaf size, width @ isocenter, mm |<5

Distance from collimator to

According to supplier ( collimator opening
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isocenter
Interleaf leakage, %
Leaf overtravel, mm
Real-time leaf position monitoring
Dynamic leaf
Positioning, arc therapy
Virtual wedge (motorized)

Special features

should cover the lesion)
<25

> 125

Yes

Yes

Yes

Yes

Full manufacturer available options (should
be specified by the manufacturer and
referred to that it is all available options)
and include: Independent leaves, Intensity-
modulated  radiotherapy (IMRT) or
equivalent  technology, Image-guided
radiation therapy (IGRT) or equivalent
technology. Volumetric modulated arc
therapy (VMAT). Stereotactic
Radiosurgery (SRS). Stereotactic Body
Radiotherapy (SBRT)

High intensity mode Yes

Flattening filter free mode Yes
IMAGING

Megavoltage Yes

Kilovoltage Yes

No. of detectors >2

Spatial accuracy, mm <1

Cone beam CT
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RESPIRATORY GATING or Yes
ACTIVE BREATHING
COORDINATOR (ABC)
COMPATIBILITIES
Radiation oncology information Yes
systems
Record and verify (RV) systems Yes
PACS Yes
DOSIMETRY SYSTEM
Display accumulated dose and dose | Yes
rate
Safety interlock to prevent radiation | Yes

in the event of system failure

MAXIMUM OUTPUT At SAD,
cGy/min

X-ray, cGy/min

Electron, cGy/min

> 500 for 6-23 MV
> 600 for 6-23 MV

TREATMENT COUCH
LxW,cm
Movement, cm

Vertical range
Longitudinal range
Lateral range

Base rotation, deg

>230 x50

>100
>100
> 424

> 195
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Degree of freedom
Maximum patient weight, kg
IGRT cough

Remote positioning (from control
room)

Treatment couch special features

6 D
> 200
Yes
Yes

Full package and accessories (carbon fiber)

ARC THERAPY
X-ray

Electron

Yes
Yes

ACCESSORIES

Full accessories, Should be specified and
certified by the manufacturer include
radiation safety equipment according to
supplier to guarantee stuff protection from
radiation.

Minimum Room Size Requirements

Should be specified by the manufacturer

OTHER REQUIRMENTS

Outdoor parts should work at > 55° at
shadow.

Al necessary furniture for diagnostic and
operating room is supplier responsibility.
Full QA and dosimetry tools for 3D
conformal therapy (3DCRT), IMRT,IGRT,
and VMAT

SITE PREPERATION

All site preparation including electrical,
mechanical, and outdoor equipment safety
work (example outdoor chiller unit should
be protected from direct sun light) are
supplier responsibility. All bunkers cooling
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system is supplier responsibility.

According to  manufacturer include
bunkers  construction and all site
requirements.

WORKSTATION

Most updated hardware and software,
should be certified by the manufacturer, > 2
monitor (one at least should be with
medical resolution, i.e. medical monitor),
software updating F.O.C. during warranty
period.

N.B. with each machine, one station for
3DC and another for IMRT (or one for
both)

POSITIONING AIDS (FIXATION
SETS)

Radiographic/Radiotherapeutic

Fixation mask

Oven for Thermoplastic masks

Yes, According to supplier > 2 sets full
package

Yes, According to supplier, Head, head and
neck as starting kit > 1000

Yes, according to manufacturer

INFORMATION SYSTEMS, DATA
MANAGEMENT, ONCOLOGY

Yes, Most updated according to
manufacturer

PHYSICISTS to operate the machine

Spare Parts Storage

dependent from the manufacturer company,
supplier responsibility.

Required (MOH committee visit after
contract)

Breakdown Days Penalty

Each day (one day > 30 - 60 treatment
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Warranty

case) should be substituted by one day
whatever the causes (validity days
included) added to general penalties
depended by Iragi MOH. Partial
breakdown included by 1/5 for each
unworked or uninstalled option).

> 1825 Real work days.

POWER REQUIREMENTS

220/240 VAC single phase or 380/400
VAC three phase, 50/60 Hz

Smart UPS > 160 KVA

Local Training (All applications included in | 1 Physicians > 4 weeks

the training) especially for IMRT, IGRT, VMAT,

SRS, and SBRT

3 Physicists > 4 weeks
2 Operators > 4 weeks

1 Biomedical engineer (biomedical
applications include application specialist
(IT) > 3 weeks.

1 Maintenance engineer > 3 weeks.

RADIOTHERAPY TREATMENT PLANNING SYSTEMS, LINAC with

RS applications

APPLICATION

Plan and optimize the delivery of radiation
therapy plans used in the treatment of cancer
and related diseases by modeling the
interactions between the radiation beam and
the patient's anatomy to determine the spatial
distribution of the radiation dose using x-ray
based image data. However, advances in
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fusing image data from different modalities,
such as CT, MR, and PET.

Aid dosimetrist selected typical beam angles
and collimation and calculated the result.

TERMINALS

> 2 (stations for Physicists TPS) (i.e. > 2 IP,
one for each station)

CONTOURING STATIONS

> 2 (stations for declination)

EXTERNAL BEAM PLANNING
Photon
Electron
Stereotactic
Frameless
3-D conformal
4-D conformal
IMRT
Step and shoot
Dynamic
MLC
IGRT
Adaptive therapy
Volumetric arc therapy

Other

Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Should be applicable for radiotherapy
applications

(SBRT & SRS)
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COMPATIBLE TREATMENT

DELIVERY
Linac Yes
MLC Yes
Stereotactic frames Yes
Other Should specify by the manufacturer (more
capabilities preferred).
IMAGE DATA
DICOM 3.0 Yes
DICOM RT Yes
CT Yes
MR Yes
PET Yes
Other Should specify by the manufacturer (more

capabilities preferred).

Meets requirements for IHE RT | Ye

profile
Image fusion Yes
Manual registration Yes
Anatomy-based registration Yes
Other Should specify by the manufacturer (more

capabilities preferred).

COMPUTING PLATFORM AND Latest updated software
NETWORKING
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Operating system
Computing hardware

Client server (remote access)
Network shared resources

Compatible oncology information
system

According to manufacturer
According to manufacturer
Yes
Yes

Yes (Should specify by the manufacturer)

Compatible Electronic Medical Preferred
Records (EMR)
Printer Yes
PLANNING METHODOLOGY
AND TOOLS
Module-based software Yes
Inverse planning Yes
Dosimetric algorithms Yes, Multiple

Plan resolution

Max number of beamlets

Max number of beam angles
Template library

Automatic organ contouring
Semiautomatic organ contouring
Input prescription limitations

Real-time plan adjustment and
optimization

<1 mm3 or Monte Carlo photon and electron
algorithm.

> 100
>99
Yes
Yes
Yes
Yes
Yes
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Composite modality planning

Yes

OTHER SPECIFICATIONS

Full options (should certified by the
manufacturer)

POWER REQUIRMENTS

220/240 VAC, 50/60 Hz, > 10 KV A smart
UPS

TRAINING (All applications
included in training)

Additional in site training is
required

1 Physicians > 2 weeks
2 Physicists > 2 weeks

1 Computer engineer > 2 weeks

RADIOTHERAPY TREATMENT PLANNING SYSTEMS, LINAC

APPLICATION

Plan and optimize the delivery of radiation
therapy plans used in the treatment of cancer
and related diseases by modeling the
interactions between the radiation beam and
the patient's anatomy to determine the spatial
distribution of the radiation dose using x-ray
based image data. However, advances in
fusing image data from different modalities,
such as CT, MR, and PET.

Aid dosimetrist selected typical beam angles
and collimation and calculated the result.

TERMINALS

> 2 (stations for Physicists TPS) (i.e. > 2 IP,
one for each station)

CONTOURING STATIONS

> 2 (stations for declination)
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EXTERNAL BEAM PLANNING

Photon Yes
Electron Yes
Stereotactic
Frameless Yes
3-D conformal Yes
4-D conformal Yes
IMRT
Step and shoot Yes
Dynamic Yes
MLC Yes
IGRT Yes
Adaptive therapy Yes
Volumetric arc therapy Yes
COMPATIBLE TREATMENT
DELIVERY
Linac Yes
MLC Yes
Other Should specify by the manufacturer (more
capabilities preferred).
IMAGE DATA
DICOM 3.0 Yes
DICOM RT Yes
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CT Yes
MR Yes
PET Yes
Other Should specify by the manufacturer (more

capabilities preferred).

Meets requirements for IHE RT | Ye

profile
Image fusion Yes
Manual registration Yes
Anatomy-based registration Yes
Other Should specify by the manufacturer (more

capabilities preferred).

COMPUTING PLATFORM AND Latest updated software
NETWORKING

Operating system According to manufacturer
Computing hardware According to manufacturer
Client server (remote access) Yes
Network shared resources Yes

Compatible oncology information | Yes (Should specify by the manufacturer)
system

Compatible Electronic Medical Preferred
Records (EMR)

Printer Yes

PLANNING METHODOLOGY
AND TOOLS
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Module-based software
Inverse planning
Dosimetric algorithms

Plan resolution

Max number of beamlets

Max number of beam angles
Template library

Automatic organ contouring
Semiautomatic organ contouring
Input prescription limitations

Real-time plan adjustment and
optimization

Composite modality planning

Yes
Yes
Yes, Multiple

<1 mm? or Monte Carlo photon and electron
algorithm.

>100
>99
Yes
Yes
Yes
Yes
Yes

Yes

OTHER SPECIFICATIONS

Full options (should certified by the
manufacturer)

POWER REQUIRMENTS

220/240 VAC, 50/60 Hz, > 10 KVA smart
UPS

TRAINING (All applications
included in training)

Additional in site training is
required

1 Physicians > 2 weeks
2 Physicists > 2 weeks

1 Computer engineer > 2 weeks
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