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FOREWARD

Medical Equipment is essential for effective prevention, diagnosis, treatment & rehabilitation of
ilinesses. Ethiopian health policy estates that medical equipment which is required for prevention,
diagnosis, treatment and rehabilitation of diseases affecting the majority of people have to be
identified and classified to respective levels of health service delivery. The achievement of health-
related development goals depends upon proper manufacturing, regulation, planning, assessment,
acquisition, management, and utilization of quality medical equipment. There is still huge gap in
the supply of quality medical equipment. So far, there is no standard medical Equipment technical
specification with respect to health facility level. The Agency has been working hard to ensure the
continuous availability of quality medical equipment.

As part of its transformation, the Agency has been working on preparing a defined capital Medical
Equipment technical specification that will guide its Acquisition. After series of consultative
workshop involving relevant experts in each area from health facilities, RHBs, EPHI, EEFDA,
development partners and the Agency, first edition of the capital medical Equipment technical
specification with respect to health facility hierarchy is now ready for use. This document will
serve as useful guides for the production, procurement, distribution and utilization of medical
equipment in the country. Users of the capital medical Equipment are expected to consistently use
the technical detail used in the document in all communications and transactions they undertake for
smooth exchange of information along the supply chain.

This document will be revised every two years in line with advancements in the medical
technology, in consultation with stakeholders. We would like to call upon all stakeholders to
provide the necessary support for implementation of the specification and continue their support in
updating technical specification by forwarding comments and suggestions to the Agency through its
website (www.epsa.gov.et) or via mail (P. O. Box 21904, Addis Ababa). We also would like to take
this opportunity to thank all who directly or indirectly contributed for the development of this
document. We would finally like to express EFMOH's and EPSA's commitment for proper
implementation of technical specification to improve appropriate availability of medical Equipment
in the country and help our community to benefit from the improvement anticipated after
implementation.

Dr. Loko Abraham Dr. Amir Aman
Director General Minister
Ethiopian Pharmaceutical Supply Agency Ethiopian Ministry of Health
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ABBREVIATIONS

EPSA
EFMOH
EFDA
UMDNS
GMDNS
EPHI
RHB
HIS
RIS
AED
LAN
IEC
NFS
SFD
ABC
AEC
CAD
DQE
DICOM
DMPPS
DMWM
PACS
ADR
PPM
FOV
PAT
MIP
MPR
DTI
MCV
MCH
MPV
AFC
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EMSE
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Ethiopian Pharmaceutical Supply Agency
Ethiopian Federal Minister of Health
Ethiopian Food and Drug Authority

Universal Medical Device Nomenclature System
Global Medical Device Nomenclature System
Ethiopian Public Health Institute

Regional Health Bureau

Health Information System

Radiology Information System

Automated External defibrillator

Local Area Network

International Electro technical committee
Network Files System

Spot Film Device

Automatic Brightness Control

Automatic Exposure Control

Computer aided detection

Detector Quantum Efficiency

Digital Imaging and Communications in Medicine
DICOM Modality Performed Procedure Steps
DICOM Modality Work list Management
Picture Archiving and Communication Systems
Automatic Dose Regulation

Parts per million

Field of View

Parallel acquisition techniques

Maximum intensity projection

Multi planar Reconstruction

Diffusion tensor imaging

Mean cell volume

Mean cell hemoglobin

Mean platelet volume

Automatic Facial Contour

Electronic Green Filter

Electromagnetic shock waves emitter
Comprehensive Maintenance Contract

Document: Capital Medical Device Technical Specification
Version 1: November, 2019 G.C.
Ethiopian Pharmaceutical Supply Agency

Page 5
ISBN No:
Ethiopian Ministry of Health



Introduction

Since its establishment in 2007, Pharmaceutical Supply Agency (EPSA), the lead organization
managing the health care supply chain of the country, has been working to ensure the availability,
accessibility, and affordability of medical Equipment with appropriate quality, safety, and efficacy.
To achieve these goals, EPSA has designed and implemented various innovative strategies.

One of the innovative strategies taken by the Agency in collaboration with EFMOH is defining
medical Equipment list to be procured. The agency predefined capital medical Equipment list to
focus on procuring, storing and distributing medical equipment that are essential for the provision
of health services for majority of the population. This will improve the Agency's performance and
result in better availability of this selected Equipment and reduce wastage. Health facilities will be
clear on what can be supplied by the Agency on regular basis and look for options to avail products
that are not supplied by the Agency.

To advance on the progress, technical working group categorized the predefined capitals medical
equipment based on the Ethiopian tier system. For a health facility to deliver their service properly
appropriate availability of medical Equipment is needed to be in correct standard at each level.
Moreover, the Equipment must have required quality and avail in adequate quantity at all times.
One of the tools for ensuring appropriateness of this medical equipment is setting a standard list
based on the tier system. The Predefined list is necessary to cover different types of health facilities
within the tier system. Therefore, it was determined to be important to assess types of health
facilities operating at a time. Accordingly, the predefined capital medical equipment is categorized
with respective health tier system; Health center, primary Hospital, General Hospital and
Referral/Specialized Hospital in consideration of their service delivery.
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After the categorization of capital medical Equipment in consideration with health facility
hierarchy; The technical working group developed a template of technical specification for the
Capital Medical Equipment based on World Health Organization medical Equipment management
guides in order to tracks the necessary information required to define the Equipment clearly.

This template presented to health professional participated in consultative workshop and finally the
team comes up with 12 standard features of element by incorporating comments from participant.

Generic name: Name of the medical Equipment as commonly used.

GMDN Name/Code: Name as produced and maintained by the Global Medical Equipment
Nomenclature (GMDN) Agency.

Clinical Purpose/Description: A description of the essential clinical or other objective/s
associated with the Equipment's utilization.

Technical Specification: The required characteristics and specific/critical functional requirements.

System Configuration Accessories, Spares, Consumables and other Components: Accessories
needed (type, number, functional requirements, etc.) for full and proper functioning of the
Equipment; Spare parts are likely to be needed in replacing parts of equipment ; Consumables
(renewable) and disposables (including single-use accessories) to be used with the medical
Equipment and other components used keep the equipment utilization.

Operating Environment: Operating temperatures (+10°C to +40°C), resistance to high humidity
and/or dust levels (<85%) - in accordance with local/anticipated conditions.

Utility Requirements: National standardpower requirement, water, air, gas and/or oxygen supply.

Standards & Safety Requirements: Related regulations for Equipment in relevant regulatory
jurisdiction. Notably ISO Quality Management System: Risk Management System: General
requirement for basic electrical safety and essential performance of IEC 60601.

Installation/Training/Commissioning: Manufacturer/supplier to perform installation, safety and
operation checks before handover. Acceptance tests to be specified and local clinical and technical
staff to verify proper and full functioning of Equipment. Training of users in operation and service
is provided.

Warranty/ after sales service: Date of commencement, duration of warranty period, and
preventive/curative maintenance support during warranty. Advanced medical Equipment need to
make contract/after sales service with the Equipment manufacturer after warranty
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Documentation: Operating and service manuals (language in English) including lists of important
spares and accessories - with their part numbers and list of equipment and procedures required for
calibration and routine maintenance. Documentation must also show recommended procedures for
disposal and any probable hazards to the environment and/or community.

Packaging and labeling; Packaging of all the goods must be clearly marked and securely packed.
Each goods will be further packed in separate package with all its standard accessories of distinct
identification and numbers consecutively.

Based on these 12 features of element template the agency organized Consultative workshops to
develop the draft technical specification of capital medical equipment by Biomedical engineers and
other health professionals from FMOH, EFDA, RHBs, EPHI, and Health Facility. To come up with
document The Technical specification developing team referred previously floated EPSA tender,
EFDA, WHO, Federal Public Procurement Directive and other international regulatory body
requirement including expert opinion based on national need. The technical specification disclosed
in this document is considered as a reference; professionals working on medical device can updated
the technical parameters for the buyer advantage and to make competitive procedure between
bidders.

Standardized Technical specifications playan important role inidentification, selection and
Procurementofappropriateandcosteffectivemedical Equipment.Standardized technical specifications
for medical Equipment have a potential to define what functionality is required from the
Equipment by end-user.

This document with capital medical equipment technical specification inconsideration of health
facility hierarchy at national level is crucial and timely. The agency come up with this first edition
of capital medical equipment technical specification based on health facility hierarchy by
continuous support from stakeholders and partners. The document will be officially communicated
to FMOH, RHBs, and health facilities for their reference.

The Agency will exert maximum effort to ensure the continuous availability of quality medical
equipment and the technical specification will be updated every two years. The Agency will also
strengthen its collaboration with all supply chain players to fully realize the goal of developed
technical specification.
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code

Item Detail

Department

Mrim-90

1. Generic Name: MRI 1.5 Tesla

Imaging

2. GMDN/UMDN Name/Code:

3. Clinical Purpose/Description:

MRI Machine is a medical imaging device used in radiology to form Cross
Sectional image of the anatomy and physiological processes of the body.

4. Technical Specifications:

I. MAGNET & GRADIENT SYSTEM:

1. Magnet Type : Super conduct

2. Magnet Strength : 1.5 Tesla

3. Magnet Homogeneity mentioned in relation to 10,20,30,40,45 cm DSV
(Diameter of Spherical Volume ).

4. Automatic in homogeneity correction

5. Shielding Type: Active

6. Emergency Rundown Control at both Operator Console Room and Gantry
room as well as console room Gantry Room to be provided in Gantry.

7. Dedicated Helium exhaust system into atmosphere

8. The system should be zero helium boil off technology

9. Magnet Bore Diameter: not less than 70 cm

10. Magnet bore length: 125 - 150cm

11. Fringe field: 1/5 Gauss line radius

12. Magnet Weight: 3500 Kg approximately

13. Emergency quenching

I1. GRADIENT SYSTEM:

1. The true slew rate of 200 T/m/s at true standard configuration gradient
strength 44 mT/m simultaneously should be available in each true axis (X, Y,
Z) independently, for overall better duty cycle performance of the gradient.
(NB: gradient strength configuration should be standard not to be with
upgradable option from least gradient strength to 44mT/m)

2. Gradient type resonant / non-resonant :

3. Gradient shielding type: active

4. Rise Time not more than : 0.22 ms

5. Duty Cycle: 100% the gradient power amplifier should be water cooled.

6. Type of Cooling: Water

7. FOV : approx. 520 x 450 x 400 mm

8. Slice Thickness :

* 2D imaging minimum should be : 0.5mm or less
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Multi slice imaging: 1 — 7mm
Multi slice 2D: 0.5 mm or less

* 3 D imaging minimum should be : 0.1 mm or less

» Minimum echo spacing EPI sequence for imaging FOV should be atleast
0.7 ms or less at 256 X 256 matrix

9. Acquisition Matrix Minimum range :

10. Gradient / Acoustic noise suppression :

11. Echo train length in both spin echo and gradient echo should be at least
256 or more

13.Shall have eddy current compensation
Il RF SYSTEM:
1. RF system type: Fully, Digital with digital transmit and digital receive

2. Number of independent channels in single FOV and single scan that can
acquire independent image minimum; 32 or more

3. RF system should be compatible with parallel imaging techniques. It
should be able to support time reduction with compatible coils in 2D/3D
imaging in body/neuro imaging. The acceleration factor should be at least 4.
Higher PAT factor will be preferred

4. The RF system that can support connecting maximum number of coil
elements at a time specify.

5. Digital RF power output (kW) : approx. 15 kW — 25kw

IV COILS:

The system shall provide capability of doing whole body scanning from head
to toe using sufficient and optimal coil elements.

1. The main Body coils with 18 or more channels integrated into the
Gantry/magnet must be quadrature/CP for both transmission and Receiving.
In addition to this coil the following coils should be available.

1. Phased array Body coils capable of doing chest, abdomen, pelvis,
Magnetic Resonance CholangioPancreatography (MRCP), Peripheral-
vascular &Angio, cardiac imaging, etc... with 32 channel or more

2. 16 or more channel Dedicated head coil should be compatible to parallel
acquisition techniques.

3. Dedicated Flexible coil — large
5. CP/quadrature/phased array Dedicated neck coil: 4 channel or more
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6. CP/ Quadrature Dedicated ankle/foot coil: 12channel or more

7. CP/ Quadrature Dedicated knee coil: 12 channel or more

8. Dedicated Phased array Spine coil: approx. 32 channel
9. Dedicated Wrist array coil: 12 channel or more

10. Dedicated Breast Coil should be PAT compatible : 12 channel or more

11. Dedicated Phased Array coil for Shoulder Imaging: 12 channel or more
12. Endorectal coil for higher resolution imaging of prostate, colon, rectum
and cervix imaging

13.Additional Dedicated 16 channel head coil to image the brain compatible
with steriotaxy frame should be provided.

14. CNS imaging surface coil if the combination of head, neck and spine coil
should be PAT compatible seamless CNS imaging, please quote the Head to
Sacrum imaging surface coil.

15. Tuning of coil (automatic)

16. Built in RF Pre Amplifiers

17. Multicoil connection-it should be possible to connect atleast 2 coils
simultaneously

V. PATIENT HANDLING SYSTEM:

1. Max. Patient Weight (kg): Not less than 180 kg.

2. Light localizer for patient positioning and position accuracy, at least +/-
1mm or better

3. Physiological signals display

4. ECG, Pulse, Resp. Sensors for patient monitoring : points no.3 and 4
should be available in the examination room (gantry) as well as Control room
through a slave monitor

5. Intercom for Communication with patient (Two way) for patient to call in
case of Emergency

6. Remote monitoring CCTV Camera with LCD/LED/TFT display to observe
patient

7. Patient Musical System

8. Hand Metal Detector

9. Metal Detector at Gantry Room Entry

10. Patient Accessories :

11. Rack in Gantry Room for keeping coils and accessories (2 Nos)

12. The table should have patient auto alarm system.
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13. The table should be fully motorized with computer controlled table
movements in vertical and horizontal directions.

14. The table should deliver the protocols for automatic bolus chasing in
peripheral angio with automatic table movement.

15. The table should have facility for manual traction in case of emergency.

16 The system should consist of detachable and dockable non magnetic
trolley integrated with IV pole, arm boards, safety handrails and carrying
capacity at least 180kg.

Image Transfer, archieving & Networking

Should provide image and report distribution software with all the necessary
hardware to connect terminals for image viewing with undefined enduser
lisence PACS (Picture Archieving and Communication System ).

This system should be able to provide on-line accessibility of processed
image data in six OT's, ICU, CCU, and radiology conference room at trauma
centre etc.

The server hardware should consist of intel multi core i7 32GB RAM,
2000GB HDD, DVD, CD RIW, 28" or more flat monitor.

Each viewing terminal should have a PC with intel core i7 latest
version,32GB RAM, 500 GB HDD, CD/DVD, combo drive, 24"or more flat
monitor.

VI MR WORKSTATION

One additional latest advanced post processing workstation of 19 inch
LCD/TFT monitor with additional camera. It should be swappable
(Interchangeable with main console with full functional capability as the
main console) and should have all post processing software’s and complete
DICOM functionalities.

VIl. COMPUTER SYSTEM:

1. Host Computer, Processor : intel core i7

3. RAM memory capacity at least : >/= 32 GB

4. Hard Disk Capacity Not less than 2000GB and Image Storage at least :
500,000 at 512x512 Matrix : uncompressed

5. DVD : Re writeable

1. Additionally 5000 high storage CD’s or 1000 high storage DVD's to be

provided.

9. The main console should have integrated MR compatible music system for

the patient
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10. Color TFT/LCD Monitor:

* High resolution flat screen monitor horizontally tilt able, forward and
backward

* Screen Size(diagonal): 19 inch

* Screen matrix: 1280 x 1024

VIII IMAGE PROCESSOR:

1. Image Processor-RAM memory -minimum of : 32 GB

2. Image reconstruction time- rectangular matrix 256x256 minimum
reconstruction as standard : quote your highest available reconstruction as
standard

3. Reconstruction Matrix : Range
IX. IMAGING SPECIFICATION:
1. Off centre FOV :

Lateral

AP

2. Slice orientations- sagittal, Axial, coronal ,single/ double angulations
Oblique etc.

3. Display no. of slices at the console
4. Display SNR of a chosen sequence at the console
5. Scan modes:
Single slice
2D multiple single slice
2D multiple slice
3D volume
3D multiple stack
Cine acquisition
Dynamic pre and post contrast studies
6. Maximum intensity projection (MIP)
7. Minimum Intensity Projection (Block Blood) in MRA
8. Multi planar Reconstruction (MPR)
Oblique
Orthogonal
Curved MPR
9. Pre-configured Protocols
10. 3D surface rendering software

Document: Capital Medical Device Technical Specification Page 13
Version 1: November, 2019 G.C. ISBN No:
Ethiopian Pharmaceutical Supply Agency Ethiopian Ministry of Health



11. Software for CNS imaging with surface coils to scan from head to
sacrum. It should be possible to have imaging pasting/composing on the main
console and workstation with the output image in DICOM format:

12 Software for peripheral angiography with surface coils from renal arteries
to the lower limbs upto the feet

13. various image viewing parameter in the system
14. various image analysis parameters
X. SOFTWARE SEQUENCES BASIC:
A
1. Spin Echo for 256x256 matrix : best TE and TR
2. Gradient echo for 256 x 256 matrix : best TE and TR
3. Inversion Recovery ( at 256 x 256 matrix)
B FAST SEQUENCES:
1. Fast spin Echo(at 256 x 256 matrix)
Turbo Factor / Echo Train length minimum :
Resolution Matrix 512 x 512

2. Fast Gradient Echo( at 256 x 256 matrix)
C. ULTRAFAST SEQUENCES:
1. EPI

Type of EPI

Single Shot

Multi Shot

EPI Factor max.: 256

EPI Acquisition Matrix

64 x 64 :

128 x 128 :

256 x 256 :
D. These sequences should also include (but not restricted to)

1.  Cardiac imaging

2. Abdominal imaging including MRCP and noncontras angiogram
NATIVE & equivalent.

3. MR Spectroscopy

XI. Application Software:

A. MR Angio package

2D TOF

3D TOF
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MIP
Multi slab

Quantitative flow package 2D/3D steady state sequences for high
resolution neuro imaging should be part of the main configuration. The real
time FIESTA/Balanced FFE/true FISP should be standard. Non contrast
angiography technique for renal and peripheral angio [Inhance, Native, trance
etc].

B. Advance Angiography package
Phase contrast angio

2D PC

3D PC

MTC

Contrast Enhanced Angio :

The system should be quoted with time resolved technique for peripheral
vessels, aorta, thorax etc

The system should be quoted with 3D volume acquisition sequences/
packages for high resolution liver imaging and also steady state sequences for
abdomen imaging should be quoted as standard

The system should have as standard software/technique based on the
propeller techniques for motion correction for involuntary head movement of
the patient

C. MR cardiac package
ECG Triggered Heart imaging

Advanced cardiac applications: Morphology/ wall motion: 2D/3D IR
prepared sequences for myocardial evaluation : Cardiac function including
EF, ED/ES volume cardiac output, wall thickening and wall thickness;

2D/3D steady state sequences for high resolution morphology, real
time spiral imaging techniques for coronary artery imaging free breathing
sequences/navigators; interactive real time sequences for on the fly change in
parameters; all these cardiac related application should be quoted as standard
of the main console/workstation
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D. MR diffusion weighted and diffusion tensor imaging with maximum b
value of 7,000s/mm2with automatic calculation of tensor trace images and
ADC maps .The system should be available to perform multi direction
diffusion weighted imaging and diffusion tensor imaging and the same
should be possible on the main console and workstation. It should be for
neuro, muscular and cardiac applications

E. 3D MRCP

F. Functional imaging brain with EPI bold with color coding and on line
calculation of Z score on the main console/workstation: optional. Also give
the details about the hardware

H. Spectroscopy — the system should have the hydrogen, single voxel
spectroscopy, multivoxel, multislice 2D, 3D spectroscopy, PRESS,STEAM
and also the chemical shift imaging in 2d/3d. The complete processing/post-
processing software including color metabolite maps should be available on
the main console and it should be quoted as standard. The advanced
spectroscopy post processing software should allow to process Display,
manipulate, analyze and print the spectroscopy data on the main
console/workstation. It should be possible to have prostrate spectroscopy in
conjunction with the surface coil include any other interface, or hardware and
software required for this application

I. Fat and water excitation - please the application package

J. Single and Multi shot EPI imaging techniques.

K. Please the motion correction algorithm/package for high-resolution
motion free Diffusion weighed imaging with multishot/ segmented EPI

techniques. It should be possible to have FLAIR diffusion with generation of
corresponding ADC maps.

L. Perfusion Imaging to enable large anatomy coverage of the brain and in
line calculation of the resulting hemodynamic as well as physiological
parameters. The perfusion analysis should have capability to calculate color
display of rMTT, rCBV, rCBF, corrected CBV, permeability constant and
volume leakage.

Document: Capital Medical Device Technical Specification Page 16
Version 1: November, 2019 G.C. ISBN No:

Ethiopian Pharmaceutical Supply Agency Ethiopian Ministry of Health



M. BOLD(Blood Oxygen Level-Dependent) imaging: BOLD .technique with
automated 3D motion correction, z- score, correlation analysis with color
overlay on anatomical images. It should be possible to have Real Time
Processing of BOLD imaging data on the main console for the complete
reconstruction.

N. The system should have facility for quantification of the CSF flow data on
the main console and / or the workstation.

O. The system should have the Hydrogen, Single VVoxel spectroscopy,
Multivoxel, multislice 2D, 3D Spectroscopy and also the Chemical shift
imaging in 2D/3D. The complete processing / post - processing software
including color metabolite maps should be available.

P.The system should have facility to do Head to Toe imaging without shifting
the patient at one go for metastases study and without any loss of SNR.

Q. It should be possible to have the prostate spectroscopy in conjunction with
the endorectal Coils.

R.The system should perform DTI (Diffusion tensor imaging) at least in 21
directions with possibility of processing with depiction of fractional
anisotropy, mean diffusivity and other DTI metrics. Provide the fiber tracking
software with overlays on various conventional images.

S. The system quoted should have the software for Whole Body Diffusion
weighted imaging.
XIl. ARTIFACT REDUCTION TECHNIQUES: - details.

XI11. FAT AND FLUID SUPPRESSION TECHNIQUES : Fat suppressed
technique to get fat, water, in Phase out of Phase contrast in a single
acquisition essential (Dixon, ideal 3 D Dual Echo)

XIV.DOCUMENTATION:

1. DVD with covers-- 100 Nos

2. Dry view laser Imager with:

* Resolution: 14 bits/600 DPI or more

* With minimum three port

* DICOM Compatible

XV. A/C AIR CONDITION SYSTEM:

15° C to 24° C Maintenance around the Clock

Installation of Temperature & humidity meter with humidifier
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XVI. POWER REQUIREMENT:
Power input to be 220-240VAC, 50Hz / 3 Phase of appropriate rating

Resettable over current breaker shall be fitted for protection
Environmental factors:

* The unit shall be capable of operating continuously in ambient temperature
of 30 deg C and relative humidity of 80%

XVII. TERMS OF INSTALLATION:

The firm shall be responsible for site evaluation and complete installation,
full technical cooperation for alteration of existing building Complex etc., if
needed.

Accessories

New stereotaxy frame — Leksell microsteroractic system or equivalent
complete set for biopsy with all accessories; should include 2 biopsy needles,
2.1 and 2.5 mm diameter; one set of screws of all sizes, — one number

MR compatible anesthesia machine

General feature

Anestheia Machine of closed breathing circuit configuration
Suitable for Adult and pediatric

Anesthesia gas delivery system

Equipped with anesthesia vaporizer, (Sevoflorine & Isoflorine), Anesthesia
ventilator

Should have independent attachments for connecting central gas supply and
pin indexed cylinders Should have provision for attaching % cylinders of (02
and N20)

Monitoring system to monitor Anesthetic gases, ECG, Respiration, Pulse Ox
meter, NIBP & Temperature.

Should have audio-visual oxygen Failure warning system with nitrous oxide
cut off.

Trolley with upper shelf and medical utility rail

can support two 10 L an aesthetic gas bottles (02-N20)

Flow meter

The apparatus should use gases (02 and N20, air ) accommodates the
following main parameters

For O2:0.1-10 L/min

For N20O: about 0.1-10 L/min

For Air : 0.1-10 L/min
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Color coding

Each connection valves ,gauge, and flow meter is labeled and color-coded for
the appropriate gas type

Gas supply pressure
350-500kpa (common to O2:N20,Air)

Vaporizer

Sevoflorine & Isoflorine both calibrated. Temperature and back pressure
compensated type with safety lock button

02 flash valves

The O2 flash button can be easily pushed for O2 to the patient, flow volume
approx. 45-70 I/min

Safety & warning flowing device

Should have automatic cut-off valve with audible alarm when O2 pressure
drops and failure below standard

Pop- off

Should prevent over-pressure with surplus gas evacuation adapter and gas
open ,close ,semi close circuit selector knob

Features
A flow meter with incorporating safety mechanism

Incorporate a surplus gas removal device /disposal of surplus anesthetic gas/
with separable structure to manipulate according to the condition of surgical
operation

A N20 safety device which automatically cut off the N20 flow when the 02
supply pressure drops

A flow meter with a N20 safety mechanism incorporating a special
interlocking gear system is equipped as standard accessories

Easily adjusted and replaceable flow glass tube

Complete patient monitoring capabilities :respiratory gas
Fully autoclavable and latex-free superior ventilation options
Easily adjustable and replaceable flow meter glass tube
Monitor Should provide facility

Monitoring system to monitor Anesthetic gases, ECG, EtCO2, Pulse
Oximeter and airway pressure, NIBP, IBP, rectal/&skin temperature and BIS
(to measure the effects of anesthetics and sedatives on the state of brain)
should be present pressure transducers and necessary accessories as per
requirement.

Oxygen and Nitrous oxide anesthetic agent in the inspired mixture
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Oxygen situation of the blood with both adult & pediatric probes & sensors

Airway pressure monitoring should be present
Temperature monitoring with 2 probes for rectal and skin
Mounting

Mobile stand mount for the unit

Heavy duty steel of enamel finished with strong drawer , compartment for
ventilation and anti-static castors with two brakes Individual locking front
castor Brake

Color Coded Cylinder Yoke

Yokes with sliding clamping bars for easily handling .Extendable rear
platform for two cylinder

Accessories
With All other complete standard accessories

Should be supplied with necessary attachments for use of the breathing
circuits

Alarm system features
Low O2 concentration alarm sound with indicator light

When 02 sensor is dead defective ( calibration unavailable ) an alarm sound
& indicator should be blinked

Low O2 supply pressure alarm sound & N20 supply shut off system

A N20 safety device which automatically cut off the N20O flow when the O2
supply pressure drops

Ventilator
* Modes: Automatic VVolumetric and Manual

* Electrically powered compressor, minute volume: 2 to 25 L/min

» Tidal volume: 20 - 1500 ml

* Respiratory rate: 5 to 70 cycles/min

* I/E ratio: 2/1 to 4

* Inspiration pressure: approx. 10 to 65 mbar
* Peak inspiratory flow: 0 to 60 L/min

* Trigger sensitivity: 1 to 10 mbar

* Front panel shows status, errors and sensors failure (low/high pressure,
power failure)

» Audio-visual alert on low/high pressure, apnea, power failure
» Display of operational status, with set and measured values
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* Safety features for: hypoxic mixtures, oxygen failure (emergency O2
bypass), overpressures

» Self diagnosis with each start-up and integrity testing of all system
parameters

 With adjustable patient-circuit support arm
* Built-in rechargeable battery, autonomy approx. 45 hrs

» Automatic switch to battery in case of power failure, automatic recharge
when connected to mains

* Power requirements: 220 V +£10%, 50 Hz and rechargeable battery

Supplied with:

* 2 x Pediatric reusable breathing circuit (tubes/balloons/ valves / masks)

* 2 x Adult reusable breathing circuits (tubes / balloons / valves / masks)

» 2 x Spare parts/maintenance kit (air filters, tubing, O-rings)

» 2 x Set of spare fuses

MR compatible Multipara monitor (Non Invasive Monitor ) with slave
monitor in console room

1. ECG /Resp: 10 lead ECG cable with clip — 2 set per monitor.

2. NBP: Adult cuff -2nos per monitor and two sizes of Pediatric Cuffs — one
per monitor. (Complete sets)

3. SpO2: Adult SpO2 sensor with cable — two nos per monitor and Pediatric
SpO2 Sensors — one no per monitor.

4. 1BP: Include four nos per monitor of reusable pressure transducer with
bracket, holder and 100nos disposable domes per monitor.

5. Temperature: Central temperature Probe — two per monitor and Skin
temperature probe — one no per monitor

6. Airway pressure monitoring should be present
MR Compatible Pressure Injector:

Must have Independent dual Syringe powerhead.
Flow rate: 0.1-10 ml/sec

Volume: 1 ml to syringe capacity
Programmable pressure limit of 325 psi with 200 ml disposable sterile
syringe

With minimum of 30 protocols
Syringe heater range 35 deg C+/- 5 deg C.
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Should be provided with head mounting device and integral 1V pole.

Should be supplied with at least 2000 Syringes and 2000 power injector
extension cable.

Unit will be provided with display monitor to provide Pressure Monitor
graph, Flow Profile, Stop Watch Feature, Scan Display, multiphase capability
and protocol locking capabilities.

MR compatible oxygen cylinder (50 Liter) with oxygen regulator and
humidifier

5. System Configuration Accessories, Spares, Consumables and other
components:

Main unit
Main Console with 02 monitor
Additional Console (post processing workstation) with 02 monitors

DVD/CD Archieving - 02 (1 ea on all the consoles)
Patient Table

Dry view imager

Non invasive monitor

Laser color printer

Anesthesia machine

Dual head pressure injector (with 2000 syringes)
UPS with servo controlled stabilizer of one hour back up
Oxygen cylinder, 50 L---02

Hand metal detector

Stationary metal detector

Leksell stereotaxy frame with biopsy kit

RF shielding

Air conditioners (AC) with chiller

Non-magnetic dockable trolley

PACS with 06 monitors for six concurrent users with undefined end user
license

DVD burning station
Standard Patient positioning acc and restraining devices--02 sets

View Boxes — slim, four in one with fluorescent tubes with shutters and
variable luminescence--- 02

All consumables required for installation, standardization and smooth
functioning of equipment for 3 months period should be given free of cost
along with supplied Equipment (like contrast media, film, etc..)
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All standard accessories, parts required to operate the equipment, including
all standard tools, cleaning and lubrication materials, with items not specified
above.

6. Operating Environment;

Operating Temperature:+10 °C to + 30°C

Relative humidity : < 85%

7. Utility Requirement:

Power input 380 +/- 10% VAC/50Hz

Resettable over current breaker shall be fitted for protection

UPS with servo controlled stabilizer of one hour back up capacity to handle
complete MRI, Laser imager, work stations, color printer, anaesthesia
delivery system, monitor and defibrillators.

8. Standards and Safety Requirements:
Shall meet IEC-60601(Or Equivalent BIS) General Requirements of Safety
for Electromagnetic Compatibility

Shall meet 1SO 13485 Medical Device Quality Mangemnt system (Or
Equivalent)

9. Installation, Training and Commissioning:

1. The supplier must provide installation, training and commissioning of the
device at health Facility

2. Application specialist visit at least for six weeks to orient resident
technicians / Radiologists

3.Train one Radiology Technologist and one maintenance Engineer at the
manufacturing site for three weeks (for each MRI equipment)

4. Train two Radiologist and two Biomedical Engineer for three weeks at a
suitable centre in Ethiopia (for each MRI equipment).

5. Date of Commencement of warranty: After Installation, demonstration &
proper functioning of equipment and handing over of the installed equipment
in the specified site.

Turn key Works
PREMISES:

The interiors of the rooms (Equipment room, Console room, Patient Waiting
room, Change room and Reception.) in all respects for successful installation
and commissioning of the equipment to the satisfaction of the Purchaser/user
department. This shall include everything required for successful
commissioning but not limited to the following:
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i. Civil Works: Necessary Civil works like Platform, Pedestals, etc., if any,
required shall be provided.

ii. RF shielding: a). Radio frequency shielding protection for console and
Gantry room to be provided.

b). R.F. Shielding of room with built in medical Gas Pipe line for patient
resuscitation

c). All necessary shielding should be provided such that the filed strength/RF
outside the scanning room is within

acceptable limit and have no effect on nearby equipment.

iii. Flooring : Shall provide and lay Anti-static flooring of 2 mm thick,
manufactured by reputed standard manufacturers. Colour as per Standard
requirement.

iv. False Ceiling : Shall provide and fix false ceiling of Luxalon make with
necessary fixing arrangements as per manufacturers specifications. Colour as
per Standard requirement.

v. Walls: Walls upto ceiling shall be provided with vitrified tiles 60cm x
60cm. Colour as per Standard requirement.

vi. Electrical: From the main supply point of the hospital panel board, the
supplier shall supply and install the main incoming switch fuse unit, three
phase electrical cable, electrical Wiring systems for light and other Electrical
fittings, separate power distribution boards and lay distribution lines required
for all items installed with the MRI, Console room, Patient waiting room,
Change room, etc.

vii. Plumbing: Required Plumbing work shall be provided.

viii. Furniture: chair, Table, for changing room, console, radiologist’s room
etc.

ix. Air Conditioners

The supplier shall install AC in Gantry room, UPS room and any other
adjacent rooms in order to centrally air conditioned the whole area. The
temperature of the gantry room to be maintained at 20 deg C.

10. Warranty and After Sale service:

1. A well Experienced service and maintenance Engineer should be provided
to attend the equipment with preventive schedule maintenance (Provided by
the Local Agent)

2. Free comprehensive warranty for one years (including Labor, spare parts,
accessories and liquid helium) starting from the date of commissioning.
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3. The Cost of the extended warranty (Comprehensive Maintenance Contract)
from 2nd year to 10th year inclusive of labor, spare parts, accessories and
liquid helium should be separately quoted. The CMC should cover all Bidder
items and local accessories.

4. Up time Guarantee: Minimum 95%

5. Upgradability: All software/system upgrade for the entire system on the
existing applications must be provided whenever needs by the system free of
charge throughout the basic warranty and extended warranty period. This will
include any hardware or parts if the software added needs them to enhance
the existing capabilities .

6. The machine must be fresh product

11. Documentation:

User and service manual in English

12. Packaging and Labeling;

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.

Additional packing and labeling requirements should bear in each package

each item with all accessories /spare part shall be configured and packed in
one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency
(EPSA)

Tender and Purchase Order No.
Name and Model of the product
PO Box 25-11-276-32-65

Tel: +251-11-276-32-65

Fax: +251-11-275-25-55

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code

Item Description

Department

Ctsc-90

1. Generic Name: CT Scan Machine - 64 Slice

Imaging

2. GMDN/UMDN Name:

3. Clinical Purpose/Description:

CT (computed tomography), uses special x-ray equipment to obtain image
data from different angles around the body and then uses computer
processing of the information to show a cross-section of body tissues and
organ.

Operational requirements

Multi-Slice (64 Slices) Spiral CT Scanner for High Resolution Whole
Body Scanning including Cardiac, Vascular, implants or complicated
fracture application. The equipment should be capable of acquiring 64 or
more slices per 360 rotation.The system should be capable of doing ultra
low dose imaging using model based iterative reconstruction technique.

4. Technical Specifications

Manufacturer

Brand

Model

COUNTRY OF Origin

Gantry

i) Aperture diameter of 70 cm or more

ii) Control Panel: Should have control panel on either side for easy
positioning

iii) Positioning Lights: should have 3D laser lights for positioning.

iv) FOV(Field of View): should have FOV of at least 50 cms or more.

v) Tilt:- Remote tilt of +/- 30 Degrees or more from console.

X-ray Generator

Manufacturer

Brand

Model

COUNTRY OF Origin

i)The Generator should be of high frequency type and having adequate
output to facilitate spirals of at least 100 sec duration.

i) The system X-ray power should be 70kw and above.
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iii)The mA range available should be between 20 to 600 mA with
increments in steps of not more than 5 mA.

KV range: 80-140 KV or more

X-Ray Tube

Manufacturer

Brand

Model

Country Of Origin

1 Tube current : 20-600mA

2 Real Time mA modulation for dose regulation..

3 Tube Voltage:80-140 Kv or more.

4. Dual focus with Anode Heat Storage Capacity of at least 7TMHU
5. Anode Temp Monitoring System.

6. Heat Dissipation rate: >/= 700KHU/minute

7. Filter and beam limiting devices:

8. Focal Spot size and number should specify.

9. X-ray tube should be Liquid cooled bearing assembly tube
Detectors

Manufacturer

Brand

Model

Country Of Origin

The data acquisition system in spiral and sequence mode should have 64 or
more rows of detector electronic channels that can acquire 64 slices for
complete 360 degree rotation.

Detector should be Solid state (or better ) of latest technology with latest
scintillator material free from repeated calibration

The system should have collimation for 64 slices against the thinnest
possible slice of the system 64 x 0.625mm

Slice thickness: 2mm to 6mm
Area of Coverage

High Resolution (0.625 mm or better ) coverage along Z axis. should be 38
mm or more per rotation.

Patient table

1. Minimum load bearing capacity of at least 200kg with 1 mm positioning
accuracy.

2. Table speed Horizontal: =>100 mm/sec.
3 Vertical Table travel: 40 cm
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4 Longitudinal Scan Range: 100-1800mm or better

5 Facility of positioning aid for horizontal Iso centric positioning of the
patient..

6. Carbon Fibre Table Top.

7. Minimum table top height should not be more than 55 cms from the
floor level for easy transportation

Helical Application/Acquisition:

i)Scan length of at least 100 cm. in a single gapless Spiral/Helical Scan
with a free pitch selection. Types of helicals should be mentioned.

if)Facility to monitor contrast enhancement & automatically initiate
scanning.

iii)Acquisition of Cardiac images with ECG Gating (Prospective &
Retrospective Gating) the temporal resolution achieved using 1, 2 or 4
sections of consecutive cardiac cycle to reconstruct each axial image.

iv)Real time X-ray dose reduction which combines both Z axis and angular
tube current modulation to adjust the dose to the size and shape of
individual. It should be possible to modulate the mA with ECG signals.

V) The Reconstruction Time in Spiral scan should not be less than 15
Images / Sec

Vi) Scan Time

Complete 360 scan should be performed at 0.40 Sec. or less.

Image Resolution

high Contrast : 24 LP/cm or better for complete FOV. ( the phantom used,
scan time, mA, scan field, dose, slice and MTF).

Main Console:

a) It should have intel core i7 latest version with configuration of minimum
32 GB RAM and 2TG HDD or more

The System shall have all functions menu driven.

All applications like scanning, image reconstruction, filming, MPR, CT
Angiography, maximum intensity projection MIP, 3D VVolume rendering
Technique, Virtual Endoscopy package should be possible from the
console.

The image reconstruction time should be 15 images/second or more in 512
x 512 matrix.

b)There should be facility to read and write CD on main console.
Post Processing Workstation
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Workstation with intel multi core latest version, 3.6 GHz processor with
configuration of minimum 32 GB RAM and 700GB HDD. Satellite
console should have all the features as of main console (swappable). Image
Evaluation Software and following post Processing facility.

i) Calcium scoring, cardiac LV, RV analysis, cardiac scoring & reporting,
CT coronary analysis software, cardiac comprehensive report.

ii) Software for brain perfusion and abdominal tumour perfusion studies.

iii) Complete virtual endoscopy package.
iv) Software for stenosis analysis.
v) Software for Dental Planning.

vi) Facility for direct 3D image formatting in any plane during acquisition
as planned on scout images.

vii) Osteo software or equivalent softwares for complete library of analysis
templates for most Bone research

viii) The system should consists of real time CT fluoroscopy with at least 6
to 8 frames per second with dedicated 21 inch color LCD monitor and
standard accessories.

MONITORS: (for both consoles)
1 Resolution: 1280 x 1024 pixels
2. Pixel Size: <0.3 mm

3. Flat screen LCD Type of medical grade monitor at least 21" with fast
image refresh rate should be fast and preferably instantaneous and flicker
free .

4. Should be non interlaced and progressive display type & sturdy.
Consoles Common Feature:

1 The two sets of workstation should be interconnected by ISDN Lines or
other communication standard (to be provided by the vendor) for two way
transfer of images and reports.

2. Spatial alignment and visualization of two different data sets of one
patient generated on different modalities or with different acquisition time..

3 Post Processing Software: Perfusion CT, VRT, MIP, SSD, Image Fusion,
Vessel segmentation, Virtual Endoscopy software to be provided on both
the workstation.

4. Cine display should be available ,both interactive and automatic ,and
should have a minimum image refresh rates of 8-10/ sec.
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5. Window width and centre should be freely selectable.

6. Patient Registration , pre registration facility and transfer of information
via DICOM should be possible.

Post processing tools

1. 2-D post processing: image zoom and pan; image manipulations
including averaging, reversal of grey-scale values, subtraction and
mirroring; image filter functions including advanced smoothing algorithm
and advanced bone correction.

2. Real-time multi-planar reconstruction (MPR) of secondary views, with
viewing perspectives in all planes including curved & orthogonal MPR.

3.CT angiography, MIP, MinIP, SSD, VRT and other advanced 3D
applications and colour coding for different tissues..

4 Spatial alignment and visualisation of two different data sets of one
patient generated on . different modalities or with different acquisition
times.

5. Perfusion CT for study of brain. Liver , kidney, pancreas etc.
6.Volume measurements.

7. Fusion of morphological data obtained on CT, MR

Image Evaluation Tools:

1 Parallel evaluation of multiple ROl in circle, irregular and polygonal
forms.

2. Statistical Evaluation for area/ volume,S.D, Mean value, Min/Max.
value and Histograms.

3. Advanced cardiac packages with ECG gating for cardiac and vascular
evaluation in trauma patients..

4. Profile cuts: horizontal, vertical and oblique views.

5. Distance & angle measurement, freely selectable positioning of co-
ordinate system,grid and image annotation and labelling.

6. Dynamic evaluation of contrast enhancement in organs and tissues,
calculation of timedensity curves, peak enhancement images and time-to-
peak images.

Image Transfer, archieving & Networking

Should provide image and report distribution software with all the
necessary hardware to connect terminals for image viewing with undefined
enduser lisence PACS (Picture Archieving and Communication System ).
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This system should be able to provide on-line accessibility of processed
image data in six OT's, ICU, CCU, and radiology conference room at
trauma centre etc.

The server hardware should consist of intel core i7 latest version, 32GB
RAM, 5000GB HDD, DVD, CD RIW, 28" or more fiat monitor.

Each viewing terminal should have a PC with intel core i7 32GB RAM,
500 GB HDD, CD/DVD, combo drive, 24"or more flat monitor.

Patient communication system:

An integrated intercom and Automated Patient Instruction System (API) or
other patient communication system should be provided
CONNECTIVITY AND ARCHIVAL

1 DICOM connectivity should be optimized for networking with other
imaging systems.

2.DICOM converters for linking the camera with other imaging systems of
the department/section should be provided, if required separately. It should
have sufficient memory to store images from the CT as well as other
system connected to it.

3.Filming parallel to other activities, including independent scanning,
documentation and post-processing and configurable image text..

4. Archiving: DVD/CD writer should be provided for archival.

Option of viewing these discs on any PC without DICOM viewer should
be available.

CT Scan Compatible Non Invasive Monitor

1. Portable and Light weight preferably <10kg

2. Modular with 15 inch multi colour TFT display

3.Monitoring parameters;- ECG, respiration, NIBP, SpO2 and temperature

4.Digital and 6 waves / traces display

5.Trends up to 24 hours

6. 60 minutes or more battery back up

7. Convenient handle for carrying the same

8. Able to fix with bed/trolley

CT Scan Compatible Monitor Defibrillator with recorder
1.Biphasic, with auto and manual mode. Manual selection upto approx.
300J

2.Should be mains and battery operated, with charging indicator.
3.Should be able to deliver 30 shocks with fully charged battery.
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4.Should have true 1-2-3 Color-coded operations.
5.to have inbuilt Internal Thermal Recorder.

6.Should have Automatic lead switching to see patient ECG through
paddles or leads. Should measure chest impedance and should be able to
compensate.

7.Should be provided with Adult and Pediatric external paddles.
8.Should have both Synchronous and Asynchronous mode.

9. The charging time to highest energy level should be < 9 seconds.
10.Should have external pacemaker facility.

CT Scan Compatible State of the art general anaesthesia induction
system with the following

General feature

Anestheia Machine of closed breathing circuit configuration
Suitable for Adult and pediatric

Anesthesia gas delivery system

Equipped with anesthesia vaporizer, (Sevoflorine & Isoflorine), Anesthesia
ventilator

Should have independent attachments for connecting central gas supply
and pin indexed cylinders Should have provision for attaching ¥ cylinders
of (02 and N20)

Monitoring system to monitor Anesthetic gases, ECG, Respiration, Pulse
Ox meter, NIBP & Temperature.

Should have audio-visual oxygen Failure warning system with nitrous
oxide cut off.

Trolley with upper shelf and medical utility rail

can support two 10 L an aesthetic gas bottles (02-N20)

Flow meter

The apparatus should use gases (02 and N20, air ) accommodates the
following main parameters

For O2:0.1-10 L/min

For N20: about 0.1-10 L/min

For Air : 0.1-10 L/min

Color coding

Each connection valves ,gauge, and flow meter is labeled and color-coded
for the appropriate gas type

Gas supply pressure
350-500kpa (common to O2:N20,Air)

Vaporizer
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Sevoflorine & Isoflorine both calibrated. Temperature and back pressure
compensated type with safety lock button

02 flash valves

The O2 flash button can be easily pushed for O2 to the patient, flow
volume approx. 45-70 I/min

Safety & warning flowing device

Should have automatic cut-off valve with audible alarm when O2 pressure
drops and failure below standard

Pop- off

Should prevent over-pressure with surplus gas evacuation adapter and gas
open ,close ,semi close circuit selector knob

Features
A flow meter with incorporating safety mechanism

Incorporate a surplus gas removal device /disposal of surplus anesthetic
gas/ with separable structure to manipulate according to the condition of
surgical operation

A N20 safety device which automatically cut off the N20 flow when the
02 supply pressure drops

A flow meter with a N20 safety mechanism incorporating a special
interlocking gear system is equipped as standard accessories

Easily adjusted and replaceable flow glass tube

Complete patient monitoring capabilities :respiratory gas
Fully autoclavable and latex-free superior ventilation options
Easily adjustable and replaceable flow meter glass tube
Monitor Should provide facility

Monitoring system to monitor Anesthetic gases, ECG, EtCO2, Pulse
Oximeter and airway pressure, NIBP, IBP, rectal/&skin temperature and
BIS (to measure the effects of anesthetics and sedatives on the state of
brain) should be present pressure transducers and necessary accessories as
per requirement.

Oxygen and Nitrous oxide anesthetic agent in the inspired mixture
Oxygen situation of the blood with both adult & pediatric probes & sensors

Airway pressure monitoring should be present
Temperature monitoring with 2 probes for rectal and skin

Mounting
Mobile stand mount for the unit

Document: Capital Medical Device Technical Specification Page 33
Version 1: November, 2019 G.C. ISBN No:
Ethiopian Pharmaceutical Supply Agency Ethiopian Ministry of Health



Heavy duty steel of enamel finished with strong drawer , compartment for
ventilation and anti-static castors with two brakes Individual locking front
castor Brake

Color Coded Cylinder Yoke

Yokes with sliding clamping bars for easily handling .Extendable rear
platform for two cylinder

Accessories
With All other complete standard accessories

Should be supplied with necessary attachments for use of the breathing
circuits

Alarm system features
Low O2 concentration alarm sound with indicator light

When 02 sensor is dead defective ( calibration unavailable ) an alarm
sound & indicator should be blinked

Low O2 supply pressure alarm sound & N20 supply shut off system

A N20 safety device which automatically cut off the N20 flow when the
02 supply pressure drops

Ventilator

* Modes: Automatic Volumetric and Manual

* Electrically powered compressor, minute volume: 2 to 25 L/min
» Tidal volume: 20 - 1500 ml

* Respiratory rate: 5 to 70 cycles/min

* I/E ratio: 2/1 to 1/4

* Inspiration pressure: approx. 10 to 65 mbar

* Peak inspiratory flow: 0 to 60 L/min

* Trigger sensitivity: 1 to 10 mbar

« Front panel shows status, errors and sensors failure (low/high pressure,
power failure)

* Audio-visual alert on low/high pressure, apnea, power failure

* Display of operational status, with set and measured values

« Safety features for: hypoxic mixtures, oxygen failure (emergency 02
bypass), overpressures

* Self diagnosis with each start-up and integrity testing of all system
parameters

 With adjustable patient-circuit support arm
* Built-in rechargeable battery, autonomy approx. 45 hrs

» Automatic switch to battery in case of power failure, automatic recharge
when connected to mains
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* Power requirements: 220 V £10%, 50 Hz and rechargeable battery

Supplied with:
* 2 x Pediatric reusable breathing circuit (tubes/balloons/ valves / masks)

* 2 x Adult reusable breathing circuits (tubes / balloons / valves / masks)

* 2 x Spare parts/maintenance kit (air filters, tubing, O-rings)

* 2 x Set of spare fuses

CT Scan compatible Pressure Injector with the following:
Must have Independent dual Syringe powerhead.

Flow rate: 0.1-10 ml/sec

Volume: 1 ml to syringe capacity
Programmable pressure limit of 325 psi with 200 ml disposable sterile
syringe

Syringe 200 mL disposable sterile syringe with minimum of 30 protocols

Syringe heater range 35 deg C+/- 5 deg C.
Should be provided with head mounting device and integral IV pole.

Unit will be provided with display monitor to provide Pressure Monitor
graph, Flow Profile, Stop Watch Feature, Scan Display , multiphase
capability and protocol locking capabilities.

5. System Configuration Accessories, Spares, Consumables and other
components:

Main Unit

Main Console with 02 monitor

Additional Console (post processing workstation) with 02 monitors

CT Fluoroscopy with 01 monitor

DVD/CD Archieving - 02 (1 ea on all the consoles)

Patient Table - 01

PACS with 06 monitors for six concurrent users with undefined end user
license

DVD burning station

Air conditioners (AC)

Lead Glass window as per room requirement

Lead Door as per room requirement

Anesthesia Induction System with all accessories -01 set

Dual head Automatic Pressure Injector -01(with 2000 syringes and 2000
Extension cable)

Collapsible wheel chair with rubberized swivel wheels. -02
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Standard Patient positioning acc and restraining devices. -02 sets
Good quality Light weight Lead Aprons-10 No’s

Gonadal shields — 2 No’s

Thyroid shields — 3 No’s and Lead goggles — 2 No’s

View Boxes — slim, four in one with fluorescent tubes with shutters and
variable luminescence-- 02

Laryngoscopes adult and Pediatric Sizes -- 01 Set
endotrachial tubes of adult and Pediatric Sizes -- 100 each

All consumables required for installation, standardization and smooth
functioning of equipment for 3 months period should be given free of cost
along with supplied Equipment (like contrast media, film, etc..)

All standard accessories, parts required to operate the equipment, including
all standard tools, cleaning and lubrication materials, with items not
specified above.

Non Invasive Monitor with the following accessories - 01

1. ECG /Resp: 5 lead ECG cable with Clip — 2 set per monitor. and 10 lead
ECG cable with clip — 1set per monitor.

2. NIBP: Adult cuff -2nos per monitor and two sizes of Pediatric Cuffs —
one per monitor. (Complete sets)

3. SpO2: Adult SpO2 sensor with cable — two nos per monitor and
Pediatric SpO2 Sensors — one no per monitor.

4.1BP: Include four no’s per monitor of reusable pressure transducer with
bracket, holder and 100nos disposable domes per monitor.

5.Temperature: Central temperature Probe — two per monitor and Skin
temperature probe — one no per monitor

Defibrillator Monitor/ Recorder with the following accessories- 01

Adult and pediatric Reusable paddle-1 each

Disposable pads - 100 each

ECG Cable- 5 lead - 1 each

ECG Electrodes - 1000 each

6. Operating Environment;

Operating Temperature:+10 °C to + 30°C

Relative humidity : < 85%

7. Uitility Requirement:

Power input 380VAC/50Hz

Resettable over current breaker shall be fitted for protection
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UPS with servo controlled stabilizer of one hour back up of suitable
capacity of handle complete CT scanner, Laser imager, work stations,
color printer, anaesthesia delivery system ,monitor and defibrillators.

8. Standards and Safety Requirements:

Shall meet IEC-60601(Or Equivalent BIS) General Requirements of Safety
for Electromagnetic Compatibility

Shall meet 1ISO 13485 Medical Device Quality Mangemnt system (Or
Equivalent)

System should be DICOM READY

Fire fighting and Security System with inbuilt alarm, smoke detector
system, to be connected to main hospital control system.

9. Installation, Training and Commissioning:

The supplier must provide installation, training and commissioning of the
device at health Facility

The supplier must provide training two radiology Technologist and two
Biomedical Engineer for three weeks at installed site (for each CT Scan
equipment).

The supplier must provide application specialist visit at least for four
weeks to orient resident technicians/radiologists.

The supplier must provide training for one radiology Technologist and one
Biomedical Engineer at the manufacturing site (for each CT Scan
equipment).

Turn key Works
(¢ ) Premises:

The interiors of the rooms (Equipment room, Console room, Patient
Waiting room, Change room and Reception) in all respects for successful
installation and commissioning of the equipment. This shall include
everything required for successful commissioning but not limited to the
following:

i. Civil Works : Necessary Civil works like Platform, Pedestals, etc., if
any, required shall be provided.

ii. X ray radiation shielding: Proper lead protection lead window as well as
lead door for console, patient change room and Gantry room should be
provided.

a) lead thickness b) door frame c) Should be washable, laminate finish
with color in harmony with building lead sandwich
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iii.Electrical: From the main supply point of the hospital panel board, the
supplier shall supply and install the main incoming switch fuse unit, three
phase electrical cable, electrical Wiring systems for light and other
Electrical fittings, separate power distribution boards and lay distribution
lines required for all items installed with the CT, Console room, Patient
waiting room, Change room, etc.

iv. Plumbing: Required Plumbing work shall be provided and completed
by the Bidder.

v. Furniture: chair, Table, for changing room, console, radiologist’s room
etc.

vi. Air Conditioners

The supplier shall install AC in Gantry room, UPS room and any other
adjacent rooms in order to centrally air conditioned the whole area. The
temperature of the gantry room to be maintained at 20 deg C.

10. Warranty and After Sale service:

1. The supplier must be provide minimum of one years warranty for CT
scanner system including Labor, X-ray tube and all parts and accessories
starting from the date of commissioning.

2. The Cost of the extended warranty (Comprehensive Maintenance
Contract) from 2nd year to 10th year inclusive of labor, spares and X Ray
tube should be separately quoted. The CMC should cover all Bidder items
and local accessories.

3. All software/system upgrade for the entire system on the existing
applications must be provided whenever needs by the system free of
charge throughout the basic warranty and extended warranty period. This
will include any hardware or parts if the software added needs them to
enhance the existing capabilities .

4. Up time Guarantee : Minimum 95%

5. A well Experienced service and maintenance Engineer (certified by the
manufacturer) should be provided to attend the equipment with preventive
schedule maintenance (Provided by the Local Agent)

6. The machine must be fresh product

11. Documentation:

User and service manual in English

12. Packaging and Labeling;

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.

Additional packing and labeling requirements should bear in each package
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each item with all accessories /spare part shall be configured and packed
in one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency
(EPSA)

Tender and Purchase Order No.
Name and Model of the product
PO Box 25-11-276-32-65

Tel: +251-11-276-32-65

Fax: +251-11-275-25-55

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code Item Detail Department
1. Generic Name: External beam radiation therapy machine/
Teletherapy machine
Rala - 90 Oncology

2. GMDN/UMDN Code/Name:
3. Clinical Purpose/Description:
A medical Linear accelerator (LINAC) is a device most commonly used
for external beam radiation treatments for patients with cancer. It delivers
high-energy x-rays or electrons to the region of the patient's tumor.
4. Technical Specification:
4.1 Technological requirements
Linear Accelerator must be of the latest technology and should be fully
computer controlled with the latest state of art digital control system.
RF source: Magnetron/Klystron
Wave Guide: Standing type along with the bending magnet, target
assembly, vacuum ion pump
Electron Guide :- with sealed electron gun , The electron Gun can be
diode device with direct or indirect heating of the cathode or other better
device ,
Upgradability:shall be upgradable to higher version
4.2 Photon radiation field requirements
Photon energy: Dual energy of 6MV and 15MV
Photon Beam Energy Stability: The quality index of a photon beam should
not vary with time by more than +1%.
Dose Rate: -5 variable dose rates from at least 500MU/min for all photon
energies.
Flatness: should be less than or equal to£3% along XY axis for field sizes
from 10x10 to 40x40
Symmetry:The ratio between values measured for each pair of
symmetrical points along longitudinal and transverse axis with respect to
the beam axis at 10 cm depth for 0, 90, 180, and 270 gantry angles for all
field sizes from 10 cm x 10 cm to 40 cm X 40 cm should not exceed £2%.
Unclipped field size: 0.5X0.5 cm2 to 35X35 cm2 at 100cm SSD
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Clipped field size: 0.5X0.5 cm2 to 40 X 40 cm2 at 100 cm SSD. Clipped
corners will not be acceptable for field size less than 35 X 35 cm.

Asymmetric Jaw movement: Asymmetrical collimation for both the sets of
jaws shall be provided. At least one pair of jaws must be able to cross the
central line by at least 10 cm to other side.

Field size accuracy:The congruence between optical and radiation fields
for 5x5 sq cm and 10 cm x10 cm at 0, 90,180 and 270 gantry angles with
SSD =100 cm should be within 2 mm along X,Y axes.

Radiation field penumbra:The width between the 20% and the 80%
isodose lines measured for 10 X 10 sq cm at depth of 10 cm at 100 cm
SSD should not be more than 8 mm.

4.3 Electron beam requirements

Electron energy :-4 electron energies between 6 and 15 MeV

Dose Rate for electron Energy: - The dose rate at the isocenter shall not be
less than 600MU/Minute for each electron energy.

Focal spot size: should be 3 mm or better

Field size for electrons: 4-5 Applicator sizes with from 6X6cm2 to
20X20cm2. a method to obtain irregular field shapes shall be provided.

Flatness: For electron beam intensity relative to the central axis over the
central 80% of the field size at 10X10 to 20X20 cm at 10cm depth

4.4 Dose Monitoring

MU chamber features:

Dual ionization chamber system with independently monitored high
voltage supply; interlocks to detect dose rate differences between the two
channels; a high dose rate interlock to prevent an excess dose rate; an
independent backup timer.

4.5 Gantry and treatment heads

Gantry mount: motorized with isocentric design

Gantry rotation range: +190°

SID (source isocentre distance):100 cm

Isocentre height above floor level: <135 cm

Isocentre clearance (with devices inserted):> 30 cm

Isocentre maximum sphere in diameter:< 2.0 mm
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Hand-held control of parameters inside the treatment room

Collimator jaw position indication: mechanical or electrical with
mechanical backup;

Collimator rotation: at least +100° with motorized rotation;

Optical distance indication range: SAD * 20 cm, with mechanical backup

Secondary collimation for blocks: A transparent shadow tray to support
blocks up to 20 kg. To allow treatment at any angle with blocks, it shall be
possible to fix the blocking tray to the collimator without use of hand
tools. A standard set of blocks shall be supplied. It shall be possible to use
blocks and wedges simultaneously.

Physical wedges: Nominal wedge angles of 15, 30, 45 and 60° must be
available. An extended set of wedge angles (achievable as a single beam)
would be preferred. The wedged field size should be at least 20 cm (w) x
30 cm. (Coverage of the full field size in the unwedged direction is
preferred.) Insertion of wedges must not restrict the use of secondary
collimation. The maximum field size covered by the wedge must be
interlocked to the machine. Wedges shall be fixed for rotation of
collimator and gantry. It shall be possible to use blocks and wedges
simultaneously.

Dynamic wedge:created by jaw movements should be available
4.6 Multileaf Collimators (MLC)

MLC flexibility: the Multileaf Collimator must be used in conjunction
with the primary collimators.

Number of leaves:at least 80 (40 pairs).

MLC driving mechanism: independent drive for each leave

Leaf width:< 10 mm at isocenter

Over center travel of leaves: >10 cm

Field length for each pair of leaves: =40 cm
Penumbra for fields defined by MLC: <7 mm for 10X10 field

Average transmission through Leaves: <0.375%

4.7 Treatment Couch

Couch mount:Isocentric

Couch top material : Homogeneous carbon fiber, indexed for
immobilization device
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Couch degrees of freedom: longitudinal, lateral, vertical, roll, pitch and
rotation

Power means for emergency couch movements: Electrical backup and
mechanical in case of electrical power failure

Control: Local and/or Remote

Minimum height from floor: 65-70 cms
Table top dimensions: Width=50cm, Length =200cm
Lift capacity: > 250K g

Angular rotation limits: £180°.

Isocentric rotation limits: +90°.

Lateral motion range of a patient on the couch: +20 cm

Angular rotation limits of the table top: +180°.

Vertical movement: motorized, with a minimum height of< 80 cm but not
less than 40 cm below the isocentre, and at least up to 3 cm above the
isocentre.

Longitudinal range: > 70 cm.

Table top sag: <5 mm with a patient of 80 kg

Couch movement accuracy: + Imm with 0.1 cm resolution in digital
display must be in room and in control console area.

4.8 Control console and treatment room display

Main control Console: computerized controlled console must be provided
outside the treatment room.

Control console displays: The control console must have digital displays of
gantry rotation, collimator rotation, collimator jaw setting (symmetric &
asymmetric) treatment couch motions (lateral, vertical, longitudinal and
turn table rotation about isocentre) and accessories attached to the machine

Treatment room monitors:should display important parameters and
accessories attached to the machine.

4.9 Supported treatment techniques
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Supported treatment fields:Isocentric and fixed SSD fields, photons,
electrons, coplanar and non-coplanar fields, asymmetrical collimators with
field central axis over-travel, irregular fields shaped with molded blocks,
irregular fields shaped with MLCs, Coplanar and planar fields, wedged
fields with physical wedges, fields with dynamic wedges, IMRT fields,
VMAT fields.

5. System Configuration accessories, spares Consumables and other
components

5.1 Beam modifiers:

Physical wedges:

Regular Blocks:

5.2 Mold room accessories

Block Cutter: Hot wire foam cutter

Cerrobend boiler:

Hood: Lamina flow hood for sucking harmful gas out of the mold room
when the cerrobend is melting

Perspex glass: Perspex glass trays to support molded cerrobend blocks

5.3 Immobilization devices and accessories:

Breast board/ wing board: At least 4
Combifix with kneefix and feetfix: At least 4
Belly board: At least 2

Prone cushion: At least 2

vac-lok cushions: At least 10

Short head and neck thermoplastic mask(Reinforced style): At least 100

Long head, neck and shoulder thermoplastic mask (Reinforced style): At
least 100

Water bath: Wide enough to accommodate the long thermoplastic masks

Vaccum compressor: At least 1

5.4 Patient positioning devices and accessories

Lasers:3 treatment room lasers

Tattooing device: At least 1 with at least 1000 sterile needles

5.5 Dosimetry devices
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Farmer type ionization chambers with plastic walls: At least 2, 0.6
ccvolume approximately, with Co-60, 6MV and 15MV energy buildup
cap, a 10 m long cable and a 10 m long extension cable with connectors
calibrated at a standards laboratory. The chamber model must be included
in IAEA dosimetry publications.

Farmer type ionization chambers with graphite walls: At least 2, 0.6 cc
volume approximately, with Co-60, 6MV and 15MV energy buildup cap, a
10 m long cable and a 10 m long extension cable with connectors
calibrated at a standards laboratory. The chamber model must be included
in IAEA dosimetry publications.

Cylindrical ionization chamber: At least 2, 0.1-0.3
ccvolumeapproximately, with a 10 m long cable (maximum electrode
diameter: 1 mm)

Check source: A radioactive source for checking the stability of the
cylindrical ionization chamber

Plane-parallel ionization chamber: At least 2, for electrons (minimum
width of guard ring: 4 mm). The chamber model must be included in
IAEA dosimetry publications

Specification for wide Bore CT- simulator

Wide Bore CT Scan: - The wide bore CT scanner is designed to increase

quality and service to patients. This technology is a multi-slice computed
topography scanner with specialized features. It enables us to prepare and
plan treatment with three-dimensional software.

Multi function wide bore CT scanner for radiotherapy simulation,
placement of treatment fields and marking of radiation field ports on
patient's skin is required

Flat Table

Carbon fiber tabletop construction flat table with indexing facilities

For all kinds of immobilization patient positioning system along entire
length of the overlay used in radiotherapy ,identical to that of LINAC in
the department

Easily locks and unlock from the CT Table, providing easy transition
between therapy and diagnostic procedure
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The CT -simulator should have at least three computer controlled moving
lasers for marking the field reference points , consists of a single overhead
moving laser to project sagittal plane, two moving lasers to project the
axial plane .this should eliminate couch movement.

The CT scanner should also have conventional in- built lasers for
positioning the patient along with all positional device (Laser alignment
Lights)

The Detailed Specification of (CT) Planning for Radiation Therapy

1. Ct scanner Whole body spiral , Multi slice (Minimum 32 slices per
rotation or more )

1.1 Gantry:- Apertures of at least 80 cm, the design should be meet the
most demanding radiotherapy procedures like Breast simulation with
patient on 15 Degree Breast Board Angle.

Scan filed of view of at least 50 cm or more

Extended field of view of minimum 70 cms for radiotherapy planning
should be available.

The Gantry must have built in laser positioning Lights with internal and
external scan planes positioning accuracy of +-1 mm or better

1.2 Couch

The couch top material must be fiber with minimum dimension of 235cm
X40cm horizontal moving range of 170cm or more

The speed of horizontal movement must be variable with maximum speed
100mm/second , better than table top must be +/-0.25 table longitudinal
accuracy with scan able range 150 cm or more.

Maximum load , 180 kg or more

Couch must meet the following vertical movement ranges:-55 to 95 cm
when outside the gantry

Within the Gantry it must have a moving range 20cm

The minimum height outside the gantry must be 52 cm +-1 cm

It must able to take maximum weight of 180 kg or more without any
change in stated performance specification (like the positioning accuracy)
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The couch top must be carbon Fiber flat bed type. Indexed couch top
machine the Linac to facilitate accurate treatment delivery with ease and
convenience

X-Ray system:

The Generator should be of high frequency type and having adequate
power rating output at least 50 kw or more .

The KVP should be in the range of 80kV to 140 Kv or better

The mA range must be from 10 to 500 or better with step size of 5mA or
better

Heat Dissipation rate of at least 8B00KHU /minute or better,

X-Ray tube should be have dual focal spot.

Detectors:

The detector system should be a high performance, low noise high data
density ,active response data acquisition system.

The detector should be solid state or latest technology

It should be free from repeated calibration

There should be Multiple rows of detectors for taking a minimum of 32
slice at a time

Scan parameters:

Slice thickness should be at least sub-millimeter.
Kv: 80-140 kV
mA: 10-500 mA increment of 5 mA or better

Retrospective reconstruction should be possible on raw data files with
change in parameters such as FOV

The slice thickness should be users selectable starting from 1mm or less.

Scan time for full 360 degree rotation should be 0.5 sec. or less.

Scan field view should be 50 cm or more

Intra-Plan Delay of 5 sec. or less should be possible

Retrospective reconstruction should be possible on raw data files with
change in parameter such as FOV.

Starting with a cold tube, the maximum helical scan distance using a 1mm
imaged slice thickness and a pitch of 1.5 should be 1500 mm or more.
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The following scanning modes should be possible :- Scanogram, Axial and
spiral

The scanogram length should be more than 1500 mm long and the width
must be at least 500 mm.

It must be possible to obtain the scanogram from AP or PA or left to right
or right to left directions

The accuracy of slice prescription from the scanogram should be + 0.5mm
or better

The accuracy of distance measurements in the scanogram (taken at
isocenter distance) must be better than £ 0.5mm or better than twice the
pixel dimension

Reference scan should be possible on an arbitrary slice with the proposed
treatment volume.

High contrast spatial resolution: It should be at least 15 Ip/cm maximum at
0% MTF.

Low contrast detect ability: 5mm or less @ 0.3% using 20cm CATPHAN
on 10 mm slice thickness.

The CT number accuracy must be better than + 4 HU for water and + 10
HU for air.

Necessary phantoms to check the spatial resolution of the scanner should
be provided. A

special phantom to check the electron density - HU relationship for the
different body tissues must be provided.

Image Quality:

The reconstruction matrix must be 512 x 512 or higher. The reconstruction
time should be as low as possible.

Simultaneous scanning and reconstruction should be possible.

It should be possible to do:

1. Simultaneous scanning & routine analysis.

2. Simultaneous scanning & archiving and / or hard copying and

3. Simultaneous scanning and transfer to second console / workstation.
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ii) The system must have automatic mA control software that
automatically adjusts mA for patient size, adjust mA along the z-axis,
modulates mA during rotation.

Spiral Parameter.

i) Different selection of pitch should be possible, from 0.5 to 3in 0.1
increments. Indicate the pitch available. Mention the single run coverage
and the table scans able range. Inter Scan Delay in different group of spiral
should not be more than 5 sec.

ii) Intra-plan delay of 5 sec or more should be possible

iii) Retrospective reconstruction should be possible on raw data files with
change in parameters such as FOV

iv) The following scanning modes should be possible: Scanogram, Axial,
Spiral, Cine and biopsy mode

v) Pilot scan: The pilot scan field size should be more than 1500 mm long.
The reconstruction time for pilot scan should be 3sec for a 512 matrix and
5sec for a matrix of larger size

vi) Reference scan should be possible on an arbitrary slice within the
proposed treatment volume

vii) The table speed to the scan in terms of Z-axis coverage.
COMPUTER SYSTEM OF CT SCANNER :

i) State-of-the-Art, high end main computer system must be provided. The
system must have two processors (parallel), RAM size must be at least 4
GB or better.

ii) There must be two monitors in the console and they must be 19" LED
monitors. One of these will be used for acquisition and the other will be
used for review and processing.

iii) The hard disk capacity of the main computer system must be at least
275 GB or more.

In the hard disk meant for image storage, the number of uncompressed
512 x 512 images that can be stored should be at least 250,000 or more.

The maximum possible hard disk capacity must be provided.

For archiving, DVD writer should be provided for providing copies of
individual studies.
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The archiving system should provide back up for imaging needs of an
average radiology facility for 2 years.

All necessary hard ware and consumables (DVD / DAT cartridges) to be
specified and provided. Printer with color laser connected with UPS to be
provided.

iv) The CT-Simulator system should be fully DICOM complaint. The
DICOM should support the following:

Dicom 3.0 Print service class as a user.

Dicom 3.0 Storage class as a user.

Dicom 3.0 Storage class as a provider.

Dicom 3.0 Send / Receive

Dicom 3.0 Query / Retrieve service class as a user.

Dicom 3.0 Query / Retrieve service class as a provider.

Dicom compliance statement should be provided.

A bi-directional speaker communication must be provided between the
operator and the patient.

2B. Computer System for Moving Laser System:

The laser system provided must be 4 moving lasers for marking the
isocenter without moving the table top.

Following the isocenter localization in the CT simulator workstation, the
isocenter coordinate will be sent directly to the computer system that is
controlling the movements of the lasers.

This computer in turn should drive all the lasers, so that without Complete
guality assurance tool (as stated above) must be provided. moving the table
top, the lasers point to the isocenter.

The control computer system must be Windows XP based system with
Pentium 4 processor or higher.

2C. Connectivity:

i) The entire CT Simulation system must be interconnected (all the
workstations, laser systems, printers etc.) and must be integrated into the
department's any treatment planning systems for smooth transferring of
images and DICOM-RT structures including the system to be purchased
soon in this year.
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The system should be networked with all radiotherapy treatment planning
system in the department and necessary software support shall be provided
for all existing external beam radiotherapy and Brachytherapy planning.

ii) Complete import export options and archival facility with third party
systems shall be provided.

iii) Softwares required: Perfusion CT, Lung CT, Bone CT, Virtual
endoscopy and CT angiography.

3. Essential accessories to be included with the unit :

Sets of patient positioning accessories namely head holder, positioning Kit,
mattresses (for diagnostic procedures) must be provided.

3A. UPS: On line UPS with MF batteries with rack for the backup of the
entire system (i.e. for the complete system including Gantry, computer
system, anesthesia delivery system, monitor and defibrillators) for at least
thirty minutes.

Broadband connectivity in console, power panel in the electrical room
including power cable approx. 100 RM (as per requirement) from the
Transformer to the electrical room of the equipment.

3B. LASER Camera: Dry laser camera to be provided

3C. Lead Glass: 100 cm X 150 cm or more with lead equivalent to meet
the AERB"s radiation safety requirements.

3D. Pressure Injector: CT compatible pressure injector with remote
console 100 disposable syringes.

3E. Dose computation & display: The system should display CTDLw
(CTDI1 00), DLP

3F. Quality assurance accessories and phantom: All QA tools
(CATPHAN, Laser Alignment, Diagnostic QA tools etc) of international
standard must be provided.

3G. 4D Gated Phantom shall be provided.

3H. Remote diagnostic monitoring: Remote diagnostics tool and software
should be included along with internet connection for on-line remote
diagnosis. All such running costs will be at suppliers account for the
duration of warranty and CMC.
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3 I. Reputed brand supporting furniture, air conditioners for the machine
room, control console and for the additional workstations must be
provided along with the unit.

CT SIMULATION WORK STATION:
GENERAL:

The workstation should have advanced CT simulation tools for radiation
therapy treatment planning with dose calculation engine including
workstation that can control the laser marking system.

Any CT-simulation workstation that cannot control the laser marking
system is not acceptable and liable to be rejected.

The supplier should give a completed description about the laser marking
system offered and how the CT-Simulation software integrates with it and
TPS

All necessary calibration / quality assurance phantom / check device
should also be provided,.

The workstation should be able to provide complete volume definition and
geometric beam placement for radiotherapy.

It should have complete compatibility and error-free networking with the
CT scanner computer and TPS.

The CT Simulator technology should backup the existing Brachytherapy
system in the institute pertaining TPS and IMRT Interstitial applications.

The CT-Simulation should generate digitally reconstructed radiographs
(DRRs) in a true volumetric environment.

It should be possible to overlay the beams on any DRRs or on any slice
(obtained and reconstructed).

It should be possible to load over 250 CT images per patient for
reconstruction and simulation.

HARDWARE:

a. Hardware specification should be mentioned clearly the system should

be running on a high-end workstation platform of reputed brand like “Sun
micro system / H.P. Workstation/Del/Silicon Graphics with at least 4 GB

RAM or more.

Minimum 128 bits processor with minimum of 275GB hard disk or more.
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b. Networking with TPS — All the software with licenses required should
be included.

c. Laser Printer should be provided.

d. It should be possible to take printouts on this printer from any of the CT
Simulation workstation.

Software:

i) Complete software doing all the functions of CT simulator as per
requirement and should have following features :

ii) Software should be Unix / Window / Silicon graphics based system.

iii) The software should have a volume accelerator for high speed 3D
rendering at full spatial resolution.

iv) On the monitor screen it should be possible to view at least 36 images
or more.

v) The standard screen layout should consist of one main view port and
three Sub-view ports for frequent usage of other images, quick
manipulation of Images, or for displaying reference views, while the main
view port is used for high resolution display.

vi) Image manipulation such as changing window width and window level,
hot keys activated automated study archive, deletion, screen layout
changes, disk space display, archiving, and graphic overlays such as
annotation.

vii)It should be possible to simulate all kinds of teletherapy machines in
the simulation workstations. It should conform to IEC and other
international standard norms and support cobalt therapy, linear accelerator
of all types, and other user defined linear accelerator and compatible with
multileaf collimator of all the suppliers.

viii) It should be possible to visualize interactive reference views in axial,
coronal, sagittal, isocenter image planes and in any oblique directions with
overlay of beams on DRRs.

iX) DRR must provide fully divergent beam’s eye view of 512x512 matrix.

X) The DRR/BEV and Room Eye View image should display the machine
diagram to allow real-time checking of machine and patient geometry.
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xi) Facility for multi modality fusion to accept the data from other DICOM
compatible and DICOM supporting modalities such as
MRI/CT/SPECT/PET should be able to fuse them.

Respiratory Gating software: The machine should have both prospective
and retrospective respiratory gating module.

CONTOURING:

i) Volume definition should be possible using volume segmentation using
threshold. Free hand contour tracing, contour editing. 3D anisotropic
margins etc and any other advanced tools.

i) System must be able to contour in axial, sagittal, coronal and oblique
projections.

iii) It should be possible to do manual, semi-automated, fully automated
contouring/segmentation in the images by defining volume of interest.

iv) Time taken for automated contouring with a single mouse operation for
50slices should be provided

v) The software should have facility for automated uniform or non-
uniform margins.

For example it should be possible to expand the clinical target volume
(CTV) on all three dimensions by same magnitude or by different
magnitude to define the planning target volume. (PTV).

Any software without this automated uniform/non-uniform feature will be
considered as inadequate.

vi) It should be possible to copy one organ to another with margin, and
margins on a single slice, a range of slices or all slices

vii) It should also be possible to interactively edit the contours with users
choice of segments to reject or accept.

viii) Interpolate algorithm should be available to provide interactive, shape
based interpolation after contouring only in selected slices. The algorithm
should automatically interpolate the closely fitting contour in other slices.

iX) Interpolated contour may be edited; accepted or rejected.

X) Tracking of source to skin distance should be possible.

xi) Contouring and editing and extraction of wall should be possible.
ISOCENTER MANAGEMENT:
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i) The software should support separate isocenters for multiple target
volumes or general regions.

ii) Marked and final isocenters should be reported and displayed in the
localization package for easy confirmation of a physical simulation
session.

iii) Hardcopy of the isocenter coordinates should be possible for record of
the simulation session.

iv) Isocenter positioning should be automatic.

v) No limit on number of isocenters per target
3-D VIEW AND VOLUME RENDERING CAPABILITIES:

a) Post processing features like volume rendering, real-time multi-axial
volume reconstruction, 3-D surface rendering. Color wash 3D should be
available.

b) It should allow completed 3D volume to be defined including complex
3D volumes, user selectable multi-image views, beams eye view, room eye
and DRR.

c) DICOM Radiotherapy plans and data structure with import/export of
data should be possible.

The DICOM compliance statement should be provided.

d) Accuracy of locating any point in 3-D should be 0.1 mm or less.
BEAM PLACEMENT & DEFINITION:

A. If should support extensive beam shapers (shielding blocks etc) and
beam definition methods.

B. Manual or automatic beam placement tool.

C. Tools for real time checking of machine geometry.

D. Beam shaping should be possible in multiple ways like automatic
shielding block, definition conforming to selected volume, definitions
aperture or shielding manual free hand definition, automatic collimator jaw
or multileaf position definition.

E. It should be possible to define this asymmetric collimator feature, where
both the Xand Y-axis of jaws are asymmetric, in the CT simulation
software.

Similarly the software should allow multi-leaf-collimator placement up to
40 pairs or more.

Any software that cannot handle 40 pairs of MLC leaves is not acceptable.
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DRR FEATURES:-
A. Interactive DRR calculation mode must be available.

B. Automatic window width/level selection for DRR.

C. DRR should be interactively updated when the isocenter position is
modified.

D. Should be possible to highlight or suppress different density region in
the DRR.

E. Printing of DRR images should be possible. DRR should be user
defined.

F. Marco function to save a series of frequently used steps should be
available.

G. DRR image enhancement tools to improve DRR image quality.

H. Reconstruction of DRRs should be real-time or in sub-seconds.

I. Direct printing of DRR on laser film should be possible.

J. Real time display of DRR as beam parameters changes.
DEPTH CONTROL.:

A. System should support depth control mode creating a DRR from slab of
3-Dmode, perpendicular to beam axis.

B. DRR must be calculated over a user-defined thickness.

C. Depth control in oblique projections must be possible.

D. Should be possible to merge two DRR image on the same beam.

E. Cross-hair display on DRR to provide scale information.
DATA IMPORT / EXPORT:

A. System should be able to export image, volume and plan data in
DICOM 3.0 standard along with all Radiotherapy specific data and private
objects, DICOM RT plans and data sets.

B. System should be able to export DICOM RT data to the linear
accelerator of any supplier.

C. CT simulator system should be fully integrated with the existing TPS.

The supplier should inspect and will be responsible for complete
integration.

D. All import and export licenses should be provided.
MEASUREMENT PACKAGE:
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A. The software should provide the density value (in Hounsfield unit) of a
particular point on an image. It should compute distance along straight
lines and curved lines, angles between the lines, and radius of curvature for
curves.

B. For a specified region of interest, ROI, the area, minimum and
maximum voxel values, mean and standard distribution and a density
histogram should be available.

C. The software should be able to calculate the volume of a displayed 3-D
object.

Additional Workstations: Two additional workstations for contouring and
plan evaluation shall be provided by supplier.

Power Supply:
Should work on three phase 380V/50 Hz

Online UPS of suitable rating should be supplied for the complete system
including Gantry, computer system, anesthesia delivery system, monitor
and defibrillators with at least 30minutes back up

Reset-table over-current breaker shall be fitted for protection

6. Operating Environment;

Room Planning and designing and construction. Space requirements to be
spelt out in advance

Electrical Requirements to be specified and substation to be made.

All AERB Clearances and Environmental clearances to be arranged with
local authorities.

Institute will provide all the documentations.

Cooling water temperature, flow and pressure monitoring to be installed.

Air Conditioning and monitoring of Temperature; Relative Humidity and
Air changes to be installed.

Operating Temperature:+10 °C to + 30°C
Relative humidity : < 85%

Shall meet IEC- 60601- 1- 2:2001(Or Equivalent BIS) General
Requirements of Safety for Electromagnetic Compatibility. Or should
comply with 89/366/EEC; EMC- directive.

7. Utility Requirements:
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Three phase 380V / 50Hz Power

UPS of suitable rating with voltage regulation and spike protection for 60
minutes back up for whole Linear Accelerator Systems (including
associated TPS, server etc.)

Resettable over current breaker shall be fitted for protection as required

8. Standards and Safety Requirements:

Shall meet IEC-60601(Or Equivalent BIS) General Requirements of
Safety for Electromagnetic Compatibility

Shall meet 1SO 13485 Medical Device Quality Management system (Or
Equivalent)

Machine shall be typed approved by A.E.R.B.

The unit shall meet all the radiation safety standards & Quality Assurance
of its mechanical, electrical and electronic provisions set by regulatory
bodies (AERB).

System shall have all safety interlocks as per AERB guideline.

Company shall provide certificate of trouble free operation of machine for
five years from existing five users.

It shall be brand new machine. Supporting documents to be furnished.

Company should provide the certificate of life of machine.

Company should provide the list and cost of spares for five years after
warranty period.

Company should give the undertaking for supply of spares till machine
life.

Company should provide the list of 3rd party supply with manufacturer
name, address and warranty period.

9. Installation, Training and Commissioning:

The supplier must provide installation, and commissioning of the device at
health Facility

The supplier must provide on sight technical and end user training

10. Warranty and After Sale service:
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The Linear accelerator Systems Including consumable, software, treatment
planning systems and dosimetric Equipment shall have warranty/guarantee
of 24 months + extended warranty of another 36 months + 60 months of
CMC from the date of commissioning approval, certificate against
manufacturing defects of materials and workmanship.

Software up- gradation with all added features should be provided free of
cost for warranty period.

Company should be responsible for commissioning and handing over the
machine to institute/ health facility in fully running (proper working)
condition.

Company should make availability of spares for ten years.

Networking and configuration with existing & procured equipment should
be done by suppliers at their own cost. No extra payment will be made to
supplier for this work.

The company should be responsible for installation, commissioning,
maintenance and down time of the machine, software, accessories and
networking which will help directly and indirectly in proper functioning of
the machine.

Company should provide the installation & commissioning.

Chiller room responsibility (installation, maintenance, off time etc.) should
be of company.

Chiller room architectural drawing and other details should be provided by
company.

B. Other details:

Construction and electrifications of complete linear accelerator room &
associated facility as per AERB norms will be sole responsibility of
supplier.

Associated facility includes: T.P.S. room (5X5m2), Patient waiting area
(10X10mz2), Patient review room (5X5m2), UPS, chiller and Air handling
room. Supplier must visit the site/department for inspection of area,
construction and scope for any modification

The supplier must be provide minimum of Two years warranty including
labor and spare part from the date of commissioning.

After basic warranty the supplier must agree for after sales service
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11. Documentation:

User and service manual in English

12. Packaging and Labeling;

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.

Additional packing and labeling requirements should bear in each package

Each item with all accessories /spare part shall be configured and packed
in one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency
(EPSA)

Tender and Purchase Order No.

Name and Model of the product
PO Box 25-11-276-32-65

Tel: +251-11-276-32-65

Fax: +251-11-275-25-55

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base
Code

Item Detail

Department

Diam-90

1. Generic Name: Dialysis Machine

Dialysis Unit

2. GMDN/UMDN Name/Code:

3. Clinical Purpose/Description:

A process of purifying the blood of a person whose kidneys are not working
normally. Achieves removal of waste products such as potassium, urea and
free water from the blood when the kidneys are in a state of kidney failure.

4. Technical Specification:

Touch screen/button control with digital display

Should have inbuilt battery for 30 min

Facility to show trends curve of all parameter

Automatic self test facility

Extracorporeal circuit

Acrterial pressure range: -280 mmHg to + 400 mmHg or wider range,
Accuracy: £10mmHg

Venous pressure range: 60 mmHg to + 380 mmHg or wider range, Accuracy:
+10mmHg

Trans membrane pressure: -60mmHg to +400 mmHg or wider range,
Accuracy: 10 mmHg

Blood pump: Peristaltic pump

Blood flow range: 50 to 500 ml/min in 8mm size tube, Accuracy: £10%

Air bubble detector: Ultrasound method, monitor the entire operating phase

Alarm Indicator: Traffic light to indicate the status such as bypass, air leak,
blood leak, dialysis temperature, etc...

Dialysis Fluid system

Dialysis fluid flow range: 300 - 800ml/min, selectable

Dialysis fluid temperature: 35°C to 39°C, Accuracy: £0.2%

Blood leak detector: Optical detector, color specific

Ultra filtration rate: 0 to 4.00 L / hr (higher range is acceptable), Accuracy: +
3%

Dialysis fluid filter system: Endotoxin filter

Disinfection and Cleaning program: Rinse, Hot cleaning and Hot disinfection
cycles are required.

Use recommended chemicals at a temperature of min 84°C.

Blood pressure monitor facility

Supplied with endotoxin filter

Indicating Real time Kt/ measurement

System shall have Heparin Module

Dialysis chair
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Multi positioning electro hydraulic operation with stable base
Chair height adjustment

Chair back fully reclines to the horizontal position

Chair foot area rises to the Trendelenburg position

Hand held control unit for easy adjustment of chair/recliner two large
adjustable arm rests
Large stable vein puncture platform also promotes patient comfort

Cleanable and sanitized

Stainless steel frame

Premium medical grade treated vinyl upholstery
Replaceable clear protective cover foot areas
Securely balanced in all operational position
Both side armrest extension

Arm set fold to allow side entry of the patient

Arm extensions must provide visibility of elbow region, be large enough to
securely support when puncture be refracted in case of patient collapse.
Minimal bending for vein puncture

Rapid and Easy adjustment from sitting to relining supine and Trendelenburg
position

Easy repositioning and lock to secure safety in operation

Provision for railing

Carrying capacity: 180kg

Seat dimension: 200 x 60 x 60-90 cm (L x W x H)

Trendelenburg position: 12°

CPR support

Headrest

Cushioned seat

Cushioned arm rest

Reclined base to floor

Leg support

Water Treatment system

Designed for maximum saving of raw water, with high efficiency
Raw water storage tank that can support 30 dialysis machines

At least 20 x 60 inch Multimedia Filters with automatic control head
At least 20 x 60 inch Water softener, single or duplex with automatic head
Product storage tank that can support 30 dialysis machines

At least 20 x 60 inch Carbon filters with automatic control head
Complete pressure reading, flow, temperature monitoring

Visual and Audible alarms: Conductivity, water quality

Visual and Audible displays of operations status at location and at Nurse
Station
Ultraviolet Disinfection
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All pretreatment modules programmable backwash and regeneration facility
Compact in sleek cabinet, housing membrane, and high pump and bypass
mechanism.

Reverse Osmosis

Double pass or double stage

Produce water 2 times higher than required

Film tech Membranes with housing

With Multi stage vertical pump with back up Distribution system
Stainless Head Pump with back up pump

Motorized ball valve for automatic recirculation system

Made of high medical grade material

Primary loop with minimal number of joints

Disinfection of membrane and distribution loop

Heat resistant for hot disinfection

Smooth interior

Drain piping with air gap

Fully automated control system

Automatic activation of backup system

Output water quality match AAMI (Association for Advancement of Medical
Instrumentation) standards for hemodialysis

5. System Configuration Accessories, Spares and Consumables
Venous blood Clamp

Blood tubing compatible for the machines

Dialyzer poly sulphone steam/gamma ray sterilized different sizes
Fistula needle different sizes

Acid concentrate

Bicarbonate cartridge /powder/

Hemodialysis catheter temporary and permanent different size
Semi-automatic renal biopsy needle

Plasma filter gamma ray sterilized

All standard accessories, consumables and parts required to operate the
equipment, including all standard tools, cleaning should be included.
6. Operating Environment;

Operating Temperature: +10°C to +40°C

Relative Humidity: <85%

7. Utility Requirements:

Power Supply: 110-220VAC, Frequency: 50/60Hz
Electromagnetic compatibility: EN 60601-1-2: (IEC 601-1-2)
UPS with stabilizer for 1hr backup

Inlet water pressure: 1.5 - 6 bar max

Water temperature range: 5°C to 30°C

Concentrate supplies: Canister / Cartridge / Bags
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8. Standards and Safety Requirements:

Shall meet IEC-60601(Or Equivalent ) General Requirements of electrical
Safety

Shall meet 1ISO 13485 Medical Device Quality Management system (Or
Equivalent)

9. Installation/Training/Commissioning:

The supplier must provide Installation, technical and end user training on site.
10. Warranty and After Sale service:

The supplier must provide minimum of Two years warranty including labor
and spare part from the date of commissioning.

After basic warranty the supplier must agree for after sales service

12. Packaging and Labeling;

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.
Additional packing and labeling requirements should bear in each package
Each item with all accessories /spare part shall be configured and packed in
one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency
(EPSA)

Tender and Purchase Order No.

Name and Model of the product

PO Box 25-11-276-32-65

Tel: +251-11-276-32-65

Fax: +251-11-275-25-55

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code

Item Detail

Department

Xfcd-90

1. Generic Name: C-arm fluoroscopy x-ray machine, Digital

Imaging

2. GMDN/UMDN Code/ Name:

3. Clinical Purpose/Description:

It used for cardiac, orthopedics, vascular, trauma, spine and general surgery
procedures.

4. Technical Specification:

Fully counterbalanced C-arm with compact flat detector.

Integrated operator control panel with 12" color LCD/TFT monitor for
positioning the system.

Hand switch and/or foot switch control.

Radiation indicator.

system lock for x-ray control

C-arm mobile stand

Orbital movement:125° (-35° to +90°)

Angulations: £190°

Horizontal movement: 20 cm (7.9") or more

Swivel range: +12°

Vertical Travel: 40 cm (15.7") or more

Source to Image Distance (SID): 86 cm (33.8")

Immersion depth: 63.5 cm (25")

Lateral movement: steering wheel

Integrated laser for radiation free positioning of C-arm

Automatic Exposure Control (AEC)

X-ray generator

High-frequency generator with power output 15kW or more

kV range: 40 kV to 120 KVp, with KVp accuracy of +10%

mA range: 5SmA to 100mA

Radiography parameters

KV range: 40 kV to 120 kVp

mA: 5 mA to 100 mA

mAs: max. 300 per exposure

Exposure Time: For patient exposure <1s and For tube capacity up to 5 s

Fluoroscopy Parameters

Continues fluoroscopy mode

kV range: 40 kV to 120 kVp

mMA range: up to 12mA

Pulsed fluoroscopy mode
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kV range: 40 kV to 120 kVp

mA range: up to 30mA

Continues with road map and Pulsed with real time subtraction facility
for Digital Subtraction Angiography (DSA) should be provided as
standard

X-ray tube

Dual focus rotating anode

Small focus: 0.3mm

Large focus: 0.6mm

Tube voltage: 40-120Kvp

Anode heat capacity: 300KHU

Anode cooling rate: 60KHU/min.

Flat Detector System:

The detector should be solid state flat detector or latest technology with
cesium iodide scintillator.

Detector size: 26 cm x 26 cm or more.

Pixel size: 155 um or less.

Detector Quantum Efficiency (D.Q.E): 65% @ Zero Line pairs or more.

at least three user selectable input fields

Integrated laser localizer

Active matrix size: 1.5k x 1.5k or more.

5.2 Mobile View Work Station

Compact and light weight design with mobile castors for easy
maneuverability

Monitors height should be adjust for the convenient of surgeons position: up
to 20 cm

Monitors rotate 170° for optimized viewing angle in horizontal and vertical
direction

An injection trigger for contrast media

Connectivity:

Digital video output: 2 DVI connectors enables image display on external
monitors

Video input: displays external video signals like ultrasound images on the
right monitor.

Integrated data interface via LAN/Wi-Fi enables to connect into the hospital
network.

Storage of 30,000 images on hard disc

Integrated facility documentation with DVD/CD, USB and DVD recording
DICOM

System should be ready DICOM interface and have networking capability
DICOM print

DICOM store -enables image transfer to DICOM compliant workstations
for off-line processing of images, store images/runs on CD-R to PACS
system and to PC
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DICOM Modality Work list Management (DMWM) for communications
with HIS/RIS system

DICOM Modality Performed Procedure Steps (DMPPS)

Monitor:

Two 19" high brightness LCD/TFT color monitors for live image display,
Last Image Hold and stored memory display.

Resolution: 1280 x 1024 pixels

Touch screen system control and with external keyboard should be supplied
Anti-glare

Image acquisition and image processing

The digital workstation should be based on the latest high speed processors

of at least 64 bit.
Patient data management; Electronic record with name, date, anatomy, etc.

Automatic digital brightness and contrast control for optimal image quality
Image rotation, reversal (left/right), and up/down on last image hold

Video invert

Annotation (text, trace ,arrow, line, rectangle, circle in images)
Measurements (length, distance and angles in images)

Image post processing features: zoom & pan, edge enhancement, contrast
and brightness, etc..

5. System Configuration Accessories, Spares, Consumables and other
components:

C-arm Fluoroscopy unit with x-ray generator, x-ray tube ----1
Flat panel detector---1
Mobile view workstation with two monitors---1

All software packages for cardiac, trauma, vascular, orthopedics, spine,
general and other procedures should be provided as standard

A CD-R/W based long term archiving with envelope----1000

External key board----1

UPS for mobile view workstation and C-arm----1

Whole body lead aprons with 0.5mm, 0.35mm, 0.25mm lead thickness (or
equivalent) ----2 of each

Thyroid guard--3

Gonad shield with small, medium, large size---2 of each

Eye Goggle---3

Lead Glove—3 pair

Phantoms and meters for the quality control and calibration of the various
components (x ray, medical displays) of the system shall be provided

All standard accessories and parts required to operate the equipment,
including all standard tools and cleaning and lubrication materials, to be
included in the offer.

All consumables required for installation, standardization and smooth
functioning of equipment for 3 months period should be given free of cost
along with supplied Equipment (like contrast media)
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6. Operating Environment;

Operating Temperature:+10 °C to + 40°C
Relative humidity : < 85%

7. Utility Requirements:

Electrical Power Supply: 220VAC +10%
8. Standards & Safety Requirements:

Shall meet IEC-60601(Or Equivalent ) General Electrical Requirements of
Safety

Shall meet ISO 13485 Medical Device Quality Management system (Or
Equivalent)

The machine should be fresh product

The machine should compliant with IAEA safety standards

9. Installation/Training/Commissioning

The supplier must provide installation, and commissioning of the device at
health Facility

The supplier must provide onsite technical and end user training

10. Warranty/ After sales service:

The supplier must be provided minimum of Two years warranty including
labor and spare part from the date of commissioning.
After basic warranty the supplier must agree for after sales service

11. Documentation:

User and service manual in English

12. Packaging and Labeling;

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.

Additional packing and labeling requirements should bear in each package
Each item with all accessories /spare part shall be configured and packed in
one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency
(EPSA)

Tender and Purchase Order No.

Name and Model of the product

PO Box 25-11-276-32-66

Tel: +251-11-276-32-66

Fax: +251-11-275-25-56

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code

Item Detail

Department

Xrrd 90

1. Generic Name: X Ray - Radiography, Digital with fluoroscopy

Imaging

2. GMDN/UMDN Code/ Name:

3. Clinical Purpose/Description:

Digital Radiography Machine used for imaging of internal structures of the
body

4. Technical Specifications:

A fully digital radiography system capable of detector exposure in vertical,
horizontal and oblique positions to perform general radiography

Completely integrated (integrated Generator and Image Acquisition) and auto
quality control features incorporated

System should have Automatic Exposure Control (AEC)

Automatic brightness control (ABC) function

System must have a method of measuring and recording patient absorbed dose
(Dose Area measurement system)

System should have Anatomical programming radiography (APR)

System should have over load protection feature

System should have switch on x ray indicator

Generator:

Generator should be of high frequency inverter technology for constant output
and lowest radiation doses.

KV range: 40 — 150K Vp, with KVp accuracy of +10%

Protection level against electric shocks: type B

mA range: 10 to 1000 mA (with 16 values of high voltage current adjustment)

Power: 65 - 85KW

mMAS maximum: 600 per exposure

The X-ray exposure time (radiography time) should be automatically adjusted

Exposure time: for patient exposure should be <1s and for tube capacity should
be up to 5s

Digital Fluoroscopy:

Real-time optimization techniques to maintain constant brightness at the lowest
allowable dose to the patient.

Continues with road map and Pulsed with real time subtraction facility for
Digital Subtraction Angiography (DSA) should be provided as standard

Direct digital imaging system for fluoroscopy

Last image hold facility during fluoroscopy

The standard continuous fluoroscopic operating mode from single image
display to serial exposures with varying frame rates up to 15 fps

Foot switch for fluoroscopy and acquisition.

Having independent fluoro KVVP and mA selector
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Continuous fluoroscopy mode
mMA range: up to 12mA

kV range: 40 kV to 120 kVp
Pulsed fluoroscopy mode

kV range: 40 kV to 120 kVp
mA range: up to 30mA

X-Ray tube and collimator:

X ray tube should be floor mounted for fluoroscopy and ceiling mounted for
radiography purpose

Floor mounted, with longitudinal movement not less than 140cm and lateral
movement not less than 24cm

Tube rotation vertical and horizontal angle: 270° (+180°/-90°)

X-ray tube anode heat monitoring with thermal switch control

Multi leaf collimator having halogen/bright light source with auto shut
provision for the light
High speed rotating anode compatible with the generator

Over loading protection feature

Dual focus rotating anode with spot sizes less than 1.3mm

Anode heat capacity: 300KHU or more

Auto-tracking with detectors and collision protection sensors

All movements electromagnetic brakes with fully counter balanced mechanism

Provision for auto positioning, auto synchronization and auto centering with
vertical Bucky and table
Adjustable multi leaf collimation system

Automatic shut-off timer to preserve the collimator field lamp.

Has a rectangular light field with cross hair markings and lamp/timer feature
With cross hair centering and pre-indication of field sizes at certain source to
image distance (SID)

Radiographic Table:

Integrated Bucky unit for flat panel detector

Grid ratio: 10/1

Film to Focal Distance (FFD): 100cm

Balanced at counter weight

Table movement : 4 ways with breaks

The table must have easy access from both sides (for patient transfer purposes
and cross table imaging)
The table Bucky must include automatic exposure control

The table must have foot activated locks for hands free position
The table should be mounted on high quality fiber wheels with brakes
Horizontal table with carbon fiber table top of minimum 210cmx80cm

The tabletop move in the lateral direction and the imaging system move in the
longitudinal direction.
The table tilts from the upright vertical position (+90°) to the horizontal
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position (0°) to the head-down-tilt position (-15°)
Allowable patient weight: Min. 200kg

Facility for tracking with X-Ray tube.

Provision for collision protection.

Flat panel Detector System:

Separate detector for table and Bucky

Flat panel wireless detector solid state technology or latest with cesium iodide
scintillator
Detector size: 43 cm x 43 cm or more

The detector should be movable to the entire length of the table

Pixel size: 148 um or less.

Facility of tracking with X-Ray tube

Detector Quantum Efficiency (D.Q.E) 65% or more @ Zero Line pairs

Active matrix size: Aprox. 2.8k x 2.8k

Minimum image depth of 16 bit

The machine a detector storage compartment

Vertical Bucky Stand

Grid ratio: 10/1

Film to Focal Distance: 140cm

Balanced at counter weight

The unit should be provided with vertical Bucky having tilting facility across
+90 degrees

A detector capable to take digital images in horizontal, vertical and oblique
positions

Provision to do chest radiography without grid

Control Console

With technique selector and digital display for KV, mAs and/or mA and
exposure time

Auto Bucky Selection switch

Auto tube focal spot selection switch

Audiovisual indication of the x-ray exposure

Provided with hand switch for control of radiographic exposure.

Tube readiness for exposure

Self diagnostic Programme with Indicators like tube over heating/high voltage,
power supply not ready, broken filament error, earth fault error, etc..

Picture Archiving Communication System (PACS)

Should provide image and report distribution software with all the
necessary hardware to connect terminals for image viewing with
undefined end user license

This system should be able to provide on-line accessibility of processed
image data.

The server hardware should consist of Intel multi core latest version, 3.6
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GHz processor, 32GB RAM, 1TB HDD With 21 inch flat monitor

Each viewing terminal should have a monitor with Intel multi core latest
version, 3.6 GHz processor, 8GB RAM, 500 GB HDD, CD/DVD,
combo drive, 19 inch or more flat monitor

Image acquisition and image processing workstation:

A separate workstation for image positioning and patient demographic data

The digital workstation should be based on the latest high speed processors of at
least 64 bit.

The processing station must have 8 GB RAM, Intel multi core latest generation,
at least 1TB, HDD and 19 inch or higher medical grade high definition color
display TFT/LED touch screen monitor with external keyboard and all
necessary software package

The machine an integrated workstation with a color display TFT touch screen
monitor.

Real-time image processing: Digital Compensation Filter and Super Noise
Reduction Filter

The server provide full amount of post processing features viz. geometric
corrections, window level algorithms, annotation like markers, predefined text,
drawing lines and geometrical shapes, multi-scale image processing, measuring
distance and angles, shuttering, histograms, zoom, grey scale reversal, edge
enhancement, noise reduction, indication of gray scale saturation level, latitude
reduction.

The post processing features should also include contrast and brightness
adjustment, storage of image with a memory of at least 200,000 images.

The machine should be fully network ready and it should be possible to transfer
images and patient data from and to hospital network using LAN connectivity
and wireless connectivity

Read and Write in CD/DVD for data Storage and review

DICOM functionality and connectivity
FULL DICOM Compatible

DICOM 3.0 print Service Class User
DICOM 3.0 Storage Service Class User
DICOM 3.0 Storage Commitment Class
DICOM 3.0 Worklist Service Class User
DICOM 3.0 Query/Retrieve

DICOM 3.0 MPPS

Media Export/Import

Automated transfer of the image acquisition parameters for each exposure in to
the DICOM header
Capability of export unprocessed and processed DICOM images

Networking capability with RIS/HIS/PACS

5. System Configuration Accessories, spares and consumables
X-ray generator ------ 1

X-ray tube one for floor mounted and one for ceiling mount
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Bucky stand ----- 1
Radiographic table---- 1
Flat panel detector----2 (One for the Bucky stand and one for the radiographic

table)
UPS with stabilizer for complete system---1
Image acquisition Workstation ---- One main and one additional fully

networked workstation with high resolution

Archiving System (PACS) with four monitors ----- 1

CD-R/W based long term archiving with envelope------- 10,000

Exposure switch----2

Whole body lead aprons with 0.5mm, 0.35mm, 0.25mm lead thickness (or
equivalent) ----2 of each

Thyroid shield ------ 3

Gonad shield small, medium, large size----2 of each

Lead goggles ----- 3

Lead glass of 2mm lead thickness (or equivalent) with frame ------ 1

Lead Glove----3

Lead door as per room requirement

Phantoms and meters for the quality control and calibration of the various
components (x ray, medical displays) of the system shall be provided

All standard accessories and parts required to operate the equipment, including
all standard tools and cleaning and lubrication materials, to be included in the
offer.

All consumables required for installation, standardization and smooth
functioning of equipment for 3 months period should be given free of cost along
with supplied Equipment (like contrast media, etc...)

6. Operating Environment:

The unit shall be capable of operating continuously in ambient temperature of:
+10°C to +40°C

Relative Humidity: <85%

7. Utility Requirements:

Suitable Power input to be 380VAC, 50Hz

Suitable UPS with stabilizer for 30 minutes backup

8. Standards & Safety Requirements:

Shall meet IEC-60601(Or Equivalent ) General electrical safety Requirements
Shall meet 1SO 13485 Medical Device Quality Management system (Or
Equivalent)

Shall meet IEC-60601(Or Equivalent ) General Requirements of electrical
Safety

9. Installation, Training and Commissioning

The supplier must provide installation, and commissioning of the device at
health facility

The supplier must provide onsite technical and end user training.

Turnkey works
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The Supplier is responsible to provide any turnkey works in all aspects for
successful installation and commissioning of the equipment. This shall include
but not limited to the following:

a). Radiation safety:

Proper X-Ray shielding lead lined door of 2mm thickness (or equivalent)
should provided for the main equipment.

Proper lead glass window of 2mm lead thickness (or equivalent)

Red Warning Light 220V Above Exposure Room Door

b). Electrical Connection:

Three phase electrical line from hospital MDB/Generator near to the machine (
grounding should be included)

Three phase breaker with size as per manufacturer recommendation

c). Mechanical installation:

Bidder shall do if the machine needs a concrete floor with thickness
recommended by the manufacturer.

d). Network:

Network Outlet provided on the control and 4 doctors room and connected and
working

10. Warranty and After Sale service

The supplier must provide minimum of Two year basic warranty including
labor and spare part from the date of commissioning.

After basic warranty the supplier must agree for after sales service

11. Documentation:

12. Packaging and Labeling:

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.

Additional packing and labeling requirements should bear in each package

Each item with all accessories /spare part shall be configured and packed in one
unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency
(EPSA)

Tender and Purchase Order No.

Name and Model of the product

PO Box 25-11-276-32-66

Tel: +251-11-276-32-66

Fax: +251-11-275-25-56

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code

Item Detail

Department

Xrad -90

1. Generic Name: X Ray - Radiography, Digital

Imaging

2. GMDN/UMDN Code/ Name:

3. Clinical Purpose/Description:

Digital Radiography Machine used for imaging of internal structures of the
body made by electromagnetic radiation passing through the body.

4. Technical Specifications:

A fully digital radiography system capable of detector exposure in vertical,
horizontal and oblique positions to perform general radiography

Completely integrated (integrated Generator and Image Acquisition) and auto
quality control features incorporated

Read and Write in CD/DVD for data Storage and review

System should have Automatic Exposure Control (AEC)

System must have a method of measuring and recording patient absorbed dose
(Dose Area measurement system)

System should have Anatomical programming radiography (APR)

System should have over load protection feature

System should have switch on x ray indicator

Generator

Latest high frequency inverter technology for constant output and lowest
radiation doses.

KVp: 40 — 150, with 1KV increment, and KVp accuracy of £10%

Protection level against electric shocks: type B

mA range: 10 to 1000 mA (with 16 values of high voltage current adjustment)

Power: 65-85KW

mMAS maximum: 600 per exposure

The X-ray exposure time (radiography time) should be automatically adjusted

Exposure time: for patient exposure should be <1s and for tube capacity should
be up to 5s

Over load protection feature

X-Ray tube and collimator

Floor mounted, with longitudinal not less than 210cm and lateral movement not
less than 24cm

Dual Focal spot sizes of 1.3mm sq. or less

Tube stand vertical movement is 120 to 180cm

Tube rotation angle: >+ 120°

X-ray tube anode heat monitoring with thermal switch control

High speed rotating anode and dual focus tube compatible with the generator

Over loading protection feature

High speed rotating anode dual focus tube compatible with the generator
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Anode heat capacity: 300KHU or more.
Housing Material: built in material resistant to blows and falls

Multi leaf collimator having halogen/bright light source with auto shut
provision for the light
Adjustable multi leaf collimation system with SID laser localizer

Automatic shut-off timer to preserve the collimator field lamp.

Has a rectangular light field with cross hair markings and lamp/timer feature
With cross hair centering and pre-indication of field sizes at certain source to
image distance (SID)

Radiographic table:

Integrated Bucky unit for flat panel detector

Grid rate: 10/1

Film to Focal distance (FFD): 100cm

Balanced at counter weight

Table movement : 4 ways with breaks

The table must have easy access from both sides (for patient transfer purposes
and cross table imaging)
The table must have foot activated locks for hands free position

The table should be mounted on high quality fiber wheels with brakes
Horizontal table with carbon fiber table top of minimum 210cmx80cm
The tabletop move in the lateral direction and the imaging system move in the
longitudinal direction.

Allowable patient weight: Min. 200kg

Flat panel detector

Flat panel wireless detector solid state technology or latest with cesium iodide
scintillator

Separate detector for table and Bucky

Detector size: 43 cm x 43 cm or more

The detector should be movable to the entire length of the table

Pixel size: 148 um or less

Facility for tracking with X-Ray tube

Detector Quantum Efficiency (D.Q.E) 65% or more @ Zero Line pairs
Active matrix size: approx. 2.8k x 2.8k

Minimum image depth of 16 bit

The machine a detector storage compartment

Vertical Bucky Stand

Grid ratio: 10/1

Film to Focal distance (FFD): 140cm

Balanced at counter weight

The unit should be provided with vertical Bucky having tilting facility across
+90 degrees
Control Console:

With technique selector and digital display for KV, mAs and/or mA and
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exposure time

switch on indicators

Auto Bucky Selection switch

Auto tube focal spot selection switch

Audiovisual indication of the x-ray exposure

Provided with hand switch for control of radiographic exposure.

Tube readiness for exposure

Self diagnostic Programme with Indicators like tube over heating/high voltage,
power supply not ready, broken filament error, earth fault error, etc..

Picture Archiving Communication System (PACS)

Should provide image and report distribution software with all the
necessary hardware to connect terminals for image viewing with
undefined end user license

This system should be able to provide on-line accessibility of processed
image data.

The server hardware should consist of Intel multi core latest version, 3.6
GHz processor, 32GB RAM, 1TB HDD With 21 inch flat monitor

Each viewing terminal should have a monitor with Intel multi core latest
version, 3.6 GHz processor, 8GB RAM, 500 GB HDD, CD/DVD,
combo drive, 19 inch or more flat monitor

Image acquisition and image processing workstation:

A separate workstation for image positioning and patient demographic data

The digital workstation should be based on the latest high speed processors of
at least 64 bit.

The processing station must have 8 GB RAM, Intel core i7 latest generation, at
least 1TB, HDD and 21 inch or higher medical grade high definition color
display TFT/LED touch screen monitor with external keyboard and all
necessary software package

The machine an integrated workstation with a color display TFT touch screen
monitor.

Real-time image processing: Digital Compensation Filter and Super Noise
Reduction Filter

The server provide full amount of post processing features viz. geometric
corrections, window level algorithms, annotation like markers, predefined text,
drawing lines and geometrical shapes, multi-scale image processing, measuring
distance and angles, shuttering, histograms, zoom, grey scale reversal, edge
enhancement, noise reduction, indication of gray scale saturation level, latitude
reduction.

The post processing features should also include contrast and brightness
adjustment, storage of image with a memory of at least 200,000 images.

The machine should be fully network ready and it should be possible to transfer
images and patient data from and to hospital network using LAN connectivity
and wireless connectivity
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DICOM functionality and connectivity
FULL DICOM Compatible

DICOM 3.0 print Service Class User
DICOM 3.0 Storage Service Class User
DICOM 3.0 Storage Commitment Class
DICOM 3.0 Worklist Service Class User
DICOM 3.0 Query/Retrieve

DICOM 3.0 MPPS

Media Export/Import

Automated transfer of the image acquisition parameters for each exposure in to
the DICOM header
Capability of export unprocessed and processed DICOM images

Networking capability with RIS/HIS/PACS

5. System Configuration Accessories, spares and consumables

X-ray unit with x-ray generator, x-ray tube ------ 1

Bucky stand ----- 1

Radiographic table---- 1

Flat panel detector----2 (One for the Bucky stand and one for the radiographic

table)
UPS with stabilizer with 30 minutes backup---1
Image acquisition Workstation ---- One main and one additional fully

networked workstation with high resolution

Archiving System (PACS) with four monitors-----1

CD-R/W based long term archiving with envelope------- 10,000

Exposure switch----2

Whole body lead aprons with 0.5mm, 0.35mm, 0.25mm lead thickness (or
equivalent) ----2 of each

Thyroid shield ------ 3

Gonad shield small, medium, large size----2 of each

Lead goggles ----- 3

Lead glass with frame ------ 1

Lead door as per room requirement

Phantoms and meters for the quality control and calibration of the various
components (x ray, medical displays) of the system shall be provided

All standard accessories and parts required to operate the equipment, including
all standard tools and cleaning and lubrication materials, to be included in the
offer.

All  consumables required for installation, standardization and smooth
functioning of equipment for 3 months period should be given free of cost
along with supplied Equipment (if any)

6. Operating Environment:

The unit shall be capable of operating continuously in ambient temperature of:
+10°C to +40°C

Relative Humidity: <85%
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7. Utility Requirements:

Suitable Power input to be 380VAC, 50Hz

8. Standards & Safety Requirements:

Shall meet ISO 13485 Medical Device Quality Management system (Or
Equivalent)

Shall meet IEC-60601(Or Equivalent ) General Requirements of electrical
Safety

9. Installation, Training and Commissioning

The supplier must provide installation, and commissioning of the device at
health facility

The supplier must provide onsite technical and end user training.

Turnkey works

The Supplier is responsible to provide any turnkey works in all aspects for
successful installation and commissioning of the equipment. This shall include
but not limited to the following:

a). Radiation safety:

Proper X-Ray shielding lead lined door of 2mm thickness (or equivalent)
should provided for the main equipment.

Proper lead glass window of 2mm lead thickness (or equivalent)

Red Warning Light 220V Above Exposure Room Door

b). Electrical Connection:

Three phase electrical line from hospital MDB/Generator near to the machine (
grounding should be included)

Three phase breaker with size as per manufacturer recommendation

c). Mechanical installation:

Bidder shall do if the machine needs a concrete floor with thickness
recommended by the manufacturer.

d). Network:

Network Outlet provided on the control and 4 doctors room and connected and
working

10. Warranty and After Sale service

The supplier must provide minimum of Two year basic warranty including
labor and spare part from the date of commissioning.

After basic warranty the supplier must agree for after sales service

11. Documentation:

User, and service manual in English

12. Packaging and Labeling:

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.

Additional packing and labeling requirements should bear in each package

Each item with all accessories /spare part shall be configured and packed in

one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency

(EPSA)
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Tender and Purchase Order No.
Name and Model of the product
PO Box 25-11-276-32-66

Tel: +251-11-276-32-66

Fax: +251-11-275-25-56

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base
Code

Item Detail

Department

Xrmd-91

1. Generic Name: X ray - Mobile, Digital

Imaging

2. GMDN/UMDN Name/ Code:

3. Clinical Purpose/Description

Clinical Purpose/Description: A compact, light weight device used in
emergency, trauma and ICU departments as well as operating theaters for
conventional radiography

4. Technical Specification:

Mobile stand

Compact and light weight design with mobile castors for easy
maneuverability

Fully counterbalanced with compact flat detector

Backup battery with continues operating time of 2hrs/100 exposures

Dose area measurement system

Automatic exposure control

KV, mA increase & decrease

Effective braking system for parking, transport and emergency.

Articulated arm for maximum positioning flexibility in any patient position.

Emergency stop button

Standby and exposure release switch

Ready and X-Ray on switch with Indicators

All cables shall be concealed in the arm system

Storage facility for flat panel detector and other supplies

Digital display of kV, mAS and/or mA and time

X-ray generator:

High Frequency generator without put power 25Kw

KV range: 40-125Kvp

mA: 20 mA to 320 mA

mAs: max. 280 per exposure

Exposure time: for patient exposure should be <ls and for tube capacity
should be up to 5s

Self diagnostic programme with Indicators like tube over heating/high
voltage, power supply not ready, broken filament error, earth fault error, etc..

X-ray tube and collimator:

Output should match the output of the generator

Dual focus rotating anode with spot size less than 1.3mm

Tube focal spot selection Switch

Total filtration: minimum 2 mm Al

Tube voltage: 40-125Kvp
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Anode heat capacity: 300KHU

Anode cooling rate: 40KHU/min.

Tube horizontal movement: 45 cm or more

Tube vertical movement: 100 cm or more

Adjustable multi leaf collimator with SID laser localizer
Collimator lamp on switch

Detector System:

The detector should be solid state flat detector or latest technology with
cesium iodide scintillator.

Detector active size: 35cm x 43cm or more.

Pixel size: 148 um or less.

Detector Quantum Efficiency (D.Q.E): 65% @ Zero LP/mm or more.

With at least two user selectable input fields

Active matrix size: 2.8k x 2.3k

Image acquisition and image processing:

Shall have integrated 17" high brightness LCD/TFT color button/touch screen
monitor.

The digital workstation should be based on the latest high speed processors of
at least 32 bit.

Patient data management- Electronic record with name, date, anatomy, etc..

Automatic digital brightness and contrast control for optimal image quality
Image rotation, reversal (left/right), and up/down on last image hold
Annotation (text, trace, arrow, line, rectangle, circle in images)

Measurements (length, distance and angles in images)

Image post processing features: zoom & pan, edge enhancement, contrast and
brightness, etc..

Connectivity:

Integrated data interface via LAN/Wi-Fi enables to connect into the hospital
network.

Storage of 3000 images on hard disc

Integrated facility documentation with DVD/CD, USB and DVD recording
DICOM:

System should be ready DICOM interface and have networking capability
DICOM print

DICOM store enables image transfer to DICOM compliant workstations for
off-line processing of images, store images/runs on CD-R to PACS system
and to PC

DICOM Modality for communications with HIS/RIS system

DICOM Modality Performed Procedure Steps (DMPPS)

5. System Configuration Accessories, Spares, Consumables and other
components:

Main unit with x-ray generator, x-ray tube----1

Flat panel detector----1
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All software packages shall be provided as standard

A CD-R/W based long term archiving with envelope----10,000

Whole body lead aprons with 0.5mm, 0.35mm, 0.25mm lead thickness (or
equivalent) ----2 of each

Thyroid shield ------ 3

Gonad shield small, medium, large size----2 of each

Lead goggles ----- 3

Phantoms and meters for the quality control and calibration of the various
components (x ray, medical displays) of the system shall be provided

All standard accessories and parts required to operate the equipment,
including all standard tools and cleaning and lubrication materials, to be
included in the offer.

6. Operating Environment:

The unit shall be capable of operating continuously in ambient temperature of:
+10°C to +40°C

Relative Humidity: <85%

7. Utility Requirements:

Power input: 220V/ 50Hz

8. Standards & Safety Requirements:

Shall meet IEC-60601(Or Equivalent ) General Requirements of electrical
Safety

9. Installation/Training/Commissioning:

The supplier must provide installation, and commissioning of the device

The supplier must provide sufficient technical and end user training on site.
10. Warranty/ After sales service:

The supplier must be provide minimum of Two years warranty including
Labor, X-ray tube, detectors and spare parts and accessories from the date of
installation as well as after sale services.

The supplier must provide extended warranty from 3rd year to 5th year
inclusive of labor, spare parts, accessories, detector and X Ray tube.

10. Warranty and After Sale service

The supplier must provide minimum of Two year basic warranty including
labor and spare part from the date of commissioning.

After basic warranty the supplier must agree for after sales service

11. Documentation:

User, and service manual in English

12. Packaging and Labeling:

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its standard
accessories of distinct identification and numbers consecutively.

Additional packing and labeling requirements should bear in each package
Each item with all accessories /spare part shall be configured and packed in
one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply Agency

Document: Capital Medical Device Technical Specification Page 83
Version 1: November, 2019 G.C. ISBN No:
Ethiopian Pharmaceutical Supply Agency Ethiopian Ministry of Health



(EPSA)

Tender and Purchase Order No.
Name and Model of the product
PO Box 25-11-276-32-66

Tel: +251-11-276-32-66

Fax: +251-11-275-25-56

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code

Item Detail

Department

Ultec-90

1. Generic Name: Electrotherapy modalities (TENS, Ultrasound &
Combination therapy)

Physiotherapy

2. GMDN/UMDN Code/Name:

3. Clinical Purpose/Description:

- TENS: A medical device use electric current to stimulate the nerve for
therapeutic purpose and to reduce acute and chronic musculoskeletal
pain.

- Ultrasound therapy: The use of high frequency vibration sound wave
that can breakup stony deposits or tissues, accelerate the effect of drugs
in targeted area and assist in the measurement of the elastic properties of
tissue.

4. Technical Specification:

Adjustable digital timer, auto shut off buzzer

The unit should be user friendly and ergonomically designed

The unit Shall have LED color screen to display all parameters

The unit Shall have contact treatment control

The unit should be portable/ mobile on trolley, operated by mains power
supply

The unit Shall have on/off switch

Ultrasound therapy:

The use of high frequency vibration sound wave that can breakup stony
deposits or tissues, accelerate the effect of drugs in trageted area and
assist in the measurement of the elastic properties of tissue.

Ultrasound modes: pulsed and continues

Ultrasound frequency: 1 and 3 MHz

Pulse frequency: approx. 10Hz to 100 Hz

Intensity: 1 — 3 w/cm2

Duty cycle: 5, 10, 20, 50, and 80%

two water proof treatment head

Number of connections: one

TENS

TENS is a medical device use electric current to stimulate the nerve for
therapeutic purpose and to reduce acute and chronic musculoskeletal
pain.

Shall have four independent current channels.

Shall have approx. 50 treatment suggestions

Shall have approx. 60 current forms per channels.

Combination therapy:

Adjustable intensity per channel
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Comprises of TENS and ultrasound therapy which used for nerve
stimulation, pain relief and to treat tendon and ligaments.

Shall have dual treatment suggestions

5. System Configuration Accessories, Spares, Consumables and
other components :

Power cable

Trolley for mounting purpose

Ultrasound multi frequency treatment head with holder---02
Ultrasound gel 450ml---20

Velcro straps (small and large size)---10m of each

Rubber electrodes (Different size of rectangle, Different size of butter
fly, Different size of long strips, Different size of round)-- 300 of each
Moist pads -- 300 of each

Patient cables, plugs

All standard accessories, consumables and parts required to operate the
equipment, including all standard tools, cleaning and lubrication
materials, with items not specified above.

6. Operating Environment:

Operating Temperature: +10°C to +30°C

Relative Humidity: <85%

7. Utility Requirements:

Electrical Power Supply: 220VAC +10%

8. Standards and Safety Requirements:

Shall meet IEC-60601(Or Equivalent BIS) General Requirements of
electrical Safety

Shall meet 1SO 13485 Medical Device Quality Management system (Or
Equivalent)

Shall meet medical device quality assurance 93/42/EEC

9. Installation, Training and Commissioning:

The supplier must provide installation, and commissioning of the device
at health Facility /INA/

The supplier must provide on sight technical and end user training

10. Warranty and After Sale service:

The supplier must provide minimum of Two years warranty including
labor and spare part from the date of commissioning.

After basic warranty the supplier must agree for after sales service

11. Documentation:

User and service manual in English

12. Packaging and Labeling;

Packing of all the goods clearly marked and securely packed.

Each goods will be further packed in separate package with all its
standard accessories of distinct identification and numbers
consecutively.

Additional packing and labeling requirements should bear in each
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package

Each item with all accessories /spare part shall be configured and packed
in one unit.

Federal Democratic Republic of Ethiopia Pharmaceuticals Supply
Agency (EPSA)

Tender and Purchase Order No.

Name and Model of the product
PO Box 25-11-276-32-65

Tel: +251-11-276-32-65

Fax: +251-11-275-25-55

Addis Ababa
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Referral/Specialized Hospital Capital Medical Equipment Technical Specification

Base Code | Item Detail Department
Xrmd-90 1. Generic Name: X ray - Mammography, Digital Imaging
2. GMDN/UMDN Name/Code:
3. Clinical Purpose/Description:
Digital Mammography machine is used as screening tool to detect and
diagnosis early breast cancer in experiencing no symptoms with facility for
stereotactic biopsy and 3D tomosynthesis.
4. Technical Specification:
Full Digital Mammography System consisting of exposure stand with
attached swivel system, separate console with radiation shield, automatic
exposure control and mammography X-Ray Tube which allows fast, low-
dose, high-quality imaging of the breast and Upgradable system with latest
technology available in future.
Full Digital Mammography System consisting of exposure stand with
attached swivel system, separate console with radiation shield, automatic
exposure control and mammography X-Ray Tube which allows fast, low-
dose, high-quality imaging of the breast and Upgradable system with latest
technology available in future.
System should have Automatic Exposure Control (AEC)
Should be able to upgrade with contrast enhanced mammography
techniques.
System should be upgradable with latest technology available in future.
Gantry assembly:
Isocentric system
Collimator: Fully Automated adjustment for different paddles, sizes and
magnification
Movement: Motorized vertical and rotating movement
Arm locking system: Electromechanical brakes or equivalent
Arm moving system: Motorized
Control buttons for vertical and rotational movement on both sides of C-arm
Focal spot to image detector distance (SID): >65cm
Patient face shield for 2D imaging
Breast Compression:
Manual and automated breast compression
Max. force for automated: >150N and <200N
Emergency release
Automatic decompression after exposure
Digital numerical both sides indicator: for C-arm rotation angle and
compression force
Memorizable MLO angle: C-arm shall be able to stop automatically at
contra lateral angle
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Scatter rejection; Antiscatter grid (or equivalent technology)

Magnification views: at least one magnification view, magnification ratio
shall be provided
Antiscatter grid removal: Automatic, motorized for magnification views

Shifting paddle: should be available
Maximum compression thickness:15 cm or more.

The compression extremely smooth and there be automatic decompression
at the end of each exposure.
Safety mechanism for compression with respect to power failure.

Large paddle, Regular sliding paddle, Round spot and square spot
compression paddles and Special paddles

Highly effective computer aided detection (CAD) digital mammography
solution for early detection of cancer.

Latest advanced technology for identification of micro classification and
suspicious lesions

X-Ray Generator:

The X-ray generator be high frequency with the following parameters:
Power output : >7kw

KV range: at least 25-35 kV in steps of 1 kV

mMAS range max.: 5-500 mAS

Exposure time: for Patient exposure; 25ms-700ms and for tube capacity; up
to 4.5

Maximum mA: 180mA

X-Ray tube unit:

Dual focus rotating anode tube with the following parameters:

Nominal focal spot size: large and small: 0.3mm and 0.1mm

Anode heat storage: 200 KHU or more

Anode material: Tungsten

Flat Panel Detector:

Flat panel wireless detector solid state technology or latest with Csl
Scintillator
Detector size: 24 x 26cm or more with two image formats

pixel size: 85 um or less

Detector Quantum Efficiency (D.Q.E): 65% @ Zero Line pairs or more
Image matrix size in pixels: approx 2.8 Kx 3K or more

Machine with detecto