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	Clinical Specialty 
	Radiology Department

	Generic Name 
	Digital Radiography System (DR System)

	Clinical Purpose 
	Digital radiography (DR) is the direct conversion of transmitted X-ray photons into a digital image using an array of solid-state detectors, with computer processing and display of the image.

	Technical Specifications

	Digital radiographic X-ray system radiography

· Standing or seated patient position

· Ceiling - mounted x-ray tube assembly and digital imaging system.

· Motorized multi leaf collimator

· Fix Dual flat panel detector for table and chest stands separately

· Automatic image positioning through vertical motorization of wall stands

X-Ray Generator:

· 80 KW or better high-frequency X-ray generator

· 800 mA at 100 KV.

· 1ms – 10 ms shortest exposure time. 

· Integrated automatic exposure control (three chamber).

· Organ programs to be available.

Motorized Multi-leaf Collimator:

· Ceiling-mounted tube assembly support, with tube assembly multi-leaf collimator for vertical, oblique, horizontal, and lateral acquisitions Rotation up to +/-40 Degree or more.

· Automatic collimation and cassette and detector sensing. Manual collimation should also be available.

Patient Table:

· Height adjustable patient positioning table with six-way floating tabletop,

· Access the patient from all sides.

· Head to toe cassette and detector cover range.

· Foot paddle for height adjustment of the patient positioning table of the floating tabletop.

Flat Panel Detector wired. 

· Flat panel detector with active image size of 17"x17" or better

· Cesium (CsI) scintillator /Amorphous Silicon or better. 

· Pixel size 200 μm or better.

· Spatial Resolution 2.5 lp/mm or better or DQE 60% or more

· Matrix size approximately 2800 x 2800 or better.

· 14 bits or better detector depth.

· Time for data acquisition, transmission and viewing for full image to be 10 sec. or less.

X-Ray Tube:

· Exposure voltage 140 kV or more.

· Focal spot 0.6 mm and 1/1.2 mm or better.

· Anode heat storage 300 KHU or more

· Motorized tube movement for precise imaging along with monitor for viewing Exam.

Chest Stand:

· Motorized Chest stands with height-adjustable and tiltable Bucky cabinet to house FD and Xray. 

· cassettes /Detector holder for image acquisition.

· Chest stand should have moving for scattered radiation reduction for acquisitions.

· Complete with overhead handle for optimum positioning of patient for lateral exposures and lateral patient handles for optimum patient positioning, e.g., during PA thorax exposures.

Imaging System

· High resolution digital imaging reconstruction.

· Image display with DICOM network connection, complete with 19-inch color TFT display.

· Digital Radiography System

· Dual core or better microprocessor with at least 2 GB Ram.

· Storage of 5,000 or more images.

· Imaging System should be capable of patient and study Administration

· Exposure and post processing

· Image documentation, archiving, display of image markers.

· Organ program selection and configuration.

· Image processing functions such as rotate, mirror, zoom, window, filter, insert comment line and stich etc.

· The system to have SW/HW to attain higher detail contrast (soft tissue and bone)

· Reduced noise with the multi-scale procedures for images post- processing.

· DICOM Functions include Send, print, and CD Write.

· UPS for the digital system 5 KVA for 20 minutes backup.

	Accessories: (Procuring agency to select as per its actual requirement)

· Lead glass size 1.5 mm or better: size 80 cm x 100 cm.

· Compression belt.

· Lead Aprons 0.5 mm

· Thyroid shield: 0.5 mm pb

· Lead goggle and gonadal shields

· DICOM 3.0 compliant Grayscale Dry LASER Printer with 3 online sizes.

· Should have minimum productivity of 150 films/ hour in mixed sizes.

· Printer should be capable of printing 08x10, 10x12, 11x14, 14x14 & 14x17 size films.

· Minimum resolution should be10 pixels/mm with 12-bit gradation.

· 1000 x14x17” Dry LASER films

	Optional (if Any)
	UPS 100KVA for 10 minutes backup of the whole system.


	Clinical Specialty 
	Radiology Department

	Generic Name 
	Mobile DR System with Battery Backup

	Clinical Purpose 
	Film less Technique for imaging in ICU and Wards and availability of images at multiple sites.

	Technical Specifications

	Mobile X-Ray with DR  

· Film less Technique for imaging in ICU and Wards and availability of images at multiple sites. 

Generator:

· Out Power



30KW or Better

· KV Range



40-125 or Better

· Exposure time


1 msec to 2 msec 

· mAs range



0.1 to 320 mAs or Better

X-Ray Tube:

· Nominal Voltage


125 kV

· Focal Spot
(Dual)


0.4 or 0.7 /1.3 or better mm

· Anode Heat Content


200 KHU

Collimator & Detector:

· Manual Collimator

· Detector 



14”x17” (Wireless)

Mobile Unit:

· Console Screen 



17” Touch Screen or Better.

· Battery supported for driving and imaging. (Manual Movement should be possible in case of battery failure)

· Pixel Size 



100 µm or less
· Cycle Time



7 sec

· Battery Performance


175 images

· Battery Timing 

             

upto 7-8 hours.

· Scintillator 



Csl

· Communication 


Dedicated wired Ethernet Connection/Wireless LAN

· Fully Collapsible Column with + 270-degree rotation. 

· System should be operateable on both AC and Batteries. 

	Accessories:  

· Lead Apron 0.5mm. Qty:2

· Thyroid Shield 0.5mm pb. Qty:2

· Lead Goggles and Gonadal Shield. Qty 2

	Optional: (Optional Items are mandatory to quote)

· Dicom 3.0 compliant grayscale dry laser printer. 

· Printer should be capable of printing sizes 8x10, 10x12, 11x14, 14x14, 14x17. 

· 1000 14x17 dry laser films.

· Dosimeter




	Clinical Specialty 
	Radiology Department 

	Generic Name 
	Mammography unit 3D with Biopsy Heat capacity 300KHU

	Clinical Purpose 
	to examine the human breast for diagnosis and screening

	Technical Specifications

	· HIGH FREQUENCY X—RAY GENERATOR:

· 7 KW or more.

· 23 — 35 KV (1 KV STEPS} Approx.

· mAs range 3 - 500 mAs.

· Exposure Time 4- 6sec

· Exposure Mode: Manual & Automatic (AEC).

· Automatic Exposure mode should have automatic selection of Track, filter, kv and mAs.

· C ARM

· With source to detector distance 65 cm or more.

· Motorized Isocentric rotation

· User defined Motorized compression device with safety release.

· Rotation -100 to + 180°.

· X-RAY TUBE WITH ROTATING ANODE

· Tube type should be rotating with material anode preferred material would be

· Molybdenum/ Rhodium/ Vanadium/ Tungsten . 

· Focal spot 0.1 & 0.3 and dual focus.

· Anode heat storage capacity 300 kHU or better will be preferred

· System must have tube overload protection.

· COLLIMATION

· Manual & Automatic.

· Collimators should have at least two filters Molybdenum / silver 0.05mm, Rhodium 0.05mm and Aluminum 0.07mm.

·  DIRECT CONVERSION FULL FIELD FLAT PANEL DETECTOR 24 X 30 CM FORMAT.

· DEPTH 14-BIT or more

· PIXEL PITCH: 85 X 85 µm and RESOLUTION: 3062 X 2394 PIXELS or better

· DQE: 50 % or more

· REMOVABLE GRID {RATIO 4:1 , 3 LP/MM or better)

· Should have motorized Grid

· Should have Breast support for Geometric Magnification.

· Also perform 3D Mammography. (Tomosynthesis) 

· ACQUISITION WORKSTATION:

· Intel /AMD Dual Core HP or Equivalent brand from original Manufacturer workstation.

· Memory should be 2 GB RAM or better

· Should be able to store up to 25,000 images/1TB or more.

· 3 MP LCD Monitor Medical Grade.

· Compression force display

· Rotation Angle Display.

· Breast Thickness display with Thickness Compensation Algorithm.

· Processing Features should include:

· Dose Calculation information /AGD [Average Glandular Dose)

· Zoom & Pan

· Magnifying glass

· Flip, rotation of image.

· Inversion

· Measurement and Annotation Tools.

· Should have online/ built-in UPS for avoiding loss of information (Recommended built in UPS from original Manufacturer for system safety and reliability)

· Emergency Stop button

· REPORTING WORKSTATION
· Latest work station must be supplied by same manufacturer.

· 2 lntel/AMD Xeon or Equivalent processor for High Density image processing.

· Storage HDD 2 TB or more.

· 32 GB RAM.

· DVD,/RW optical Device.

· Workstation should have 19” 1 MP Medical for Patient and Report Management.

· Dual 5 MP 21” Medical Grade Monitor for image Review.

· The work station should be multimodality and should be able to review and analyze from other breast imaging modalities from ultrasound and MRI for Comprehensive Diagnosis.

· Dedicated Measurement tool for distance, area and angle measurement.

· Should have free continuous zoom and quadrant zoom functions with panning and navigation zoom function.

· Integrated reporting tool.

· Zoom and Pan images.

· Magnifying glass

· Invert and graphical annotation through shapes.

· Rotate or flip

· Should have ability to display Computer Aided Detection (CAD) markers for microcalcification and markers.

· Should have the ability to support CAD supported reports.

· Should have DICOM functions (Print, Storage. Query & Retrieve, modality worklist)

· STEREO BIOPSY DEVICE

· Stereotaxy device should be easy to install and should be able to perform fine needle aspiration, core biopsy, vacuum assisted biopsy or hook wire placement.

· Needle approach should be Automatic and Manual motor driven both. 

· Should have Vertical and lateral Approach for easy access to breast lesions.

· Should have three axis in both Vertical and lateral Approach

· Should provide phantom for Quality checks.

· Should also include Stereotaxic positioner and paddle.

· Should include lateral and vertical approach kit and metal guides.

	Accessories  (Procuring agency to select as per its actual requirement)
· 24 X 30 cm Compression Paddles.

· 19 X 23 cm Compression Paddle.

· Wall Mount Stand for Paddles & Stereo Device.

· Griddles Device for Geometric Variable Magnification 1.5x and 2x.

· Two Pairs of Compression Foot Paddle.

· X-Ray Control Push-Button With Extensible Cable.

· X—Ray Shield from Original Manufacturer Integrated With Acquisition Console for Protection.
· Laser Printer Capable of Printing of 10 X 12 and 14 x 17 FILMS with two packets of films for testing purpose.

· Two set of special illuminators for viewing the mammograms.

· UPS to run the whole system with minimum 20 min backup

· Standard manuals, calibration equipment and quality control devices should be part of the system. Lead Apron, female and Male should be provided.

· 2 magnifying glassy hand mirrors for viewing

	Optional (if Any) : (Mandatory to Quote) 

· System Upgradability: Contrast Enhancement for future up-gradation.


	Clinical Specialty 
	Radiology Department 

	Generic Name 
	Color Doppler Low END

	Clinical Purpose 
	Color Doppler with Fully Digital Beam former having 2D / M-Mode and Doppler Facilities, (PW, HPRF, & Color Flow Imaging) with High Resolution Imaging Doppler Signal Quality; having DICOM Compatibility and Upgradeable to CW.

	Technical Specifications

	· Tissue Harmonic imaging without contrast with 4 harmonic frequencies.

· Pure Wave / Pulse Inversion / HD-THI / CPI Differential Tissue Harmonic Imaging or similar.

· Auto Image Optimization / Quick Scan Imaging for Automatic STC / GAIN and Doppler Spectrum Adjustment with Optimal Image Quality by using One Touch Operation.

· B-Flow / Dynamic Flow Imaging / E-Flow clarify for low flow vessels imaging. ATT / TAI / QUS / UGAP / Attenuation Imaging for Fat Liver Assessment. 

· Trapezoid Imaging / Virtual Convex Imaging with Linear Probe.

· Compound / Aplipure Imaging for THI/both Frequency Compounding and Spatial

· Compounding in B/W and Color Mode.

· Panoramic / SIESCAPE / Logic view Imaging with Measurements.

· Voltage: 220V – 240V, 50 – 60 HZ

1) B-MODE Specification:

· Viewing Depth: 30 cm Minimum (Both in B & W and Color).

· Frame Rate: 500 f/sec or more

· Built-in cine loop with ability to vary reverse and slow motion of display; Internal

· Memory 2000 / 200MB or more Color Images.

· Real time and Freeze Image Magnification at least 10X or more with panning for Real,

· Freeze and Memorized Images.

2) M-MODE SPECIFICATION:

· Magnification: X2 or more.

· Sweep Speed: Slow, Medium and Fast.

· Color Display of M-Mode.

3) D-MODE SPECIFICATION:

· Pulse-Wave Doppler Measurable Velocity Range.

· HPRF Doppler.

· CONTINUOUS-WAVE DOPPLER:

· Measurable Velocity Range: Steerable.

· Must have Doppler Beam Steering and Bi-Directional Stereo-Audio.

· Colorized Spectrum Display.

· Automatic Baseline and Velocity Range Control.

· Live Measurements for Doppler Spectrum

4) COLOR DOPPLER MODE SPECIFICATIONS:

· Both CW and PW Doppler must be Continuous Steerable in the Color Blood Flow Image

· Mode in Real Time.

· 2D Image with Color, CW and PW Doppler.

· Windows based System for easy usage with Programmable Control Panel Keys.

· Tissue Harmonic Imaging with 4THI or more Frequency.

· Power Doppler.

· Triplex Mode for Simultaneous Display of Color B/M and D-Mode Displays.

· 200 db system dynamic range or more.

5) MEASUREMENT PACKAGE:

· To provide Comprehensive Software Package for Measurement of Distance, Circumference, Area, Time Depth, ANGLE, Velocity, Frequency, Heart Rate, Volumes, Nuchal Thickness/ Measurement Software to be Provided as a Standard.

	Accessories 

System Complete with Following Facilities and Accessories:
· 21-Inches Minimum LCD / LED Color Monitor, with Resolution 1280 x 1024 Pixels minimum.

· Foot-Switch.

· 3 Active Transducer Connector for Tran thoracic Probes DVD / CD Drive for Image

· Storage to be Built-in to the System.

· 500 GB or Harder Disk Drive to be Built-in to the System.

· Built-in DICOM Compatibility. (3.0 with all components)

· Touch Command Screen Control at least 10-inches LCD / TFT.

· - Full DICOM (Upgradable)

Standard Probes:

· 2 – 6 MHz Multi-Frequency Convex Probe for B/M/CDI/PW.

· 5-9 MHz Multi-Frequency Linear Probe for Vascular Studies.

· TVS/EndoCavitory Color PROBE

Note: All Probes must be supplied by same Manufacturer.

· Standard Recording Devices:

· Thermal Paper Printer with “fifty” Rolls of Paper (Black & White). 

· Built-in Battery / CINEWAVE UPS Online with 30 minutes back up time for the System. (Imported (Europe/USA/Japan)

· Thermal Printer 256-Gray scale (Sony, Mitsubishi or equivalent)

· Gel: 20 liters

	Optional (if Any)

Mandatory to Quote.

· Upgradeability: System Software must be Upgradable.

· 7-14 MHz Multi-Frequency Linear Probe for B/M/CDI/PW

· Complete with Hardware / needle navigation with tracking system & Software Upgradable.


	PVMS OF MEDICAL EQUIPMENT

	Clinical Specialty
	Radiological Equipment

	Generic Name
	Digital Color Doppler (Mid-Range)

	Clinical Purpose
	It is immediately available imaging modality with its main use in obstetrical and antenatal care likewise in conditions when ionizing radiations are contra indicated.

	TECHNICAL SPECIFICATIONS

	Color Doppler with Fully Digital Beam former having 2D / M-Mode and Doppler Facilities, (PW, HPRF, & Color Flow Imaging) with High Resolution Imaging Doppler Signal Quality; having DICOM Compatibility and upgradeable to CW and 4D Imaging in Convex and Endo-cavity Probe.

1) B-MODE Specification:

a) Sector Scan Angle Variable in Four Steps.

b) Viewing Depth: 30cm or more (Both in B & W and Color).

c) Frame Rate: 1000 f/sec or more.

d) Built-in cine loop with ability to vary reverse and slow motion of display; Internal Memory 2000 /500MB or more Color Images.

e) Real time and Freeze Image Magnification at least 10X** or more with panning for Real, Freeze and Memorized Images.

2)
M-MODE SPECIFICATION:

d) Magnification: x2 or more.

e) Sweep Speed: Slow, Medium and Fast.

f) Color Display of M-Mode.

3)
D-MODE SPECIFICATION:

c) Pulse-Wave Doppler Measureable Velocity Range.

d) HPRF Doppler.

e) CONTINUOUS-WAVE DOPPLER:

e) Measurable Velocity Range: Steerable.

f) Must have Doppler Beam Steering and Bi-Directional Stereo-Audio.

d)
Colorized Spectrum Display.

f) Automatic Baseline and Velocity Range Control.

g) Live Measurements for Doppler Spectrum.

4)
COLOR DOPPLER MODE SPECIFICATIONS :

-
Both CW and PW Doppler must be Continuous Steerable in the Color Blood Flow Image
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Mode in Real Time.

· 2D Image with Color, CW and PW Doppler.

· Windows based System for easy usage with Programmable Control Panel Keys.

Tissue Harmonic Imaging with 4THI or more Frequency.

· Power Doppler.

· Triplex Mode for Simultaneous Display of Color B/M and D-Mode Displays.

· 250db or more system dynamic range or more.

8) MEASUREMENT PACKAGE:

To provide Comprehensive Software Package for Measurement of Distance, Circumference, Area, Time Depth, ANGLE, Velocity, Frequency, Heart Rate, Volumes, Nuchal Thickness Measurement Software to be Provided as a Standard.

9) SYSTEM COMPLETE WITH FOLLOWING FACILITIES AND ACCESSORIES:

· Minimum 21-Inches LCD / OLED Color Monitor, with Resolution 1280 x 1024 Pixels minimum.

· Foot-Switch.

· 4 Active Transducer Connector for trans-thoracic Probes.

· DVD /CD Drive for Image Storage to be Built-in to the System.

· 500GB or more hard disk drives to be Built-in to the System.

· Built-in DICOM Compatibility. (3.0 with all components)

· Touch Command Screen Control at least 12.0” or more LCD / TFT or more.

· Full DICOM (Upgradable).

10) UPGRADEABILITY:
· System Software must be Upgradable.

11) STANDARD PROBES:
· 2 – 6 MHz Multi-Frequency Convex Probe for B/M/CDI/PW, strain and shear-wave Elastography.

· 7-14 MHz or more multifrequency linear probe for small parts and MSK studies with strain and shear-wave Elastography.

· 5-9 MHz or more Multi-Frequency Linear Probe for vascular studies.

· Multifrequency TVS/ENDOCAVITORY Color PROBE.

NOTE:

All Probes must be supplied by same Manufacturer.

+ 1 MHz deviation from the quoted frequencies of probes would be considered as minor deviation.

STANDARD RECORDING DEVICES:

· Thermal Paper Printer with fifty Rolls of Paper (Black & White). WITH HD - CINEWAVE UPS Online with 30 minutes back up time for the System.(IMPORTED)

12) Tissue Doppler Imaging Mode.

13) Pure Wave / Pulse Inversion / Differential Tissue Harmonic Imaging to Enhance Effective Wide Band Frequency Range to provide Simultaneously Spatial Resolution, Contrast Resolution and increased Penetration using Two Transmission Pulses at Different Frequencies Simultaneously and Reception at Harmonic as well as Differential Component.

14) Auto Image Optimization / Quick Scan Imaging for Automatic STC / GAIN and Doppler Spectrum Adjustment with Optimal Image Quality by using One Touch Operation.

15) B-Flow / Dynamic Flow Imaging / E-Flow / Clarify.

16) Trapezoid Imaging / Virtual Convex Imaging with Linear Probe.

Compound / Aplipure Imaging for THI/both Frequency Compounding and Spatial Compounding in B/W and Color Mode.

17) Panoramic / SIESCAPE / Logic view Imaging with Measurements.

18) TISSUE CONTRAST ENHANCEMENT SOFTWARE/SPECKLE REDUCTION/X-VIEW PLUS/CPI

19) N-Sight/ Adaptive Suppression/ Precision Imaging /Cross beam/ XFlow or equivalent to Enhance B-Mode Imaging, Xress/ Care/ DTCE or equivalent Detailed in Layers and Boundaries and Sharpened Outlines of the Lesions and reduce Cluttering.

20) Micro CPA/ Superb Micro Imaging/vascular enhancement/B flow HD Color/Micro-V spectral to Clearly Show Blood Flow in tiny Vessels,

21) Shear wave Elastography Quantification for body Organs especially Liver with both Convex & Linear Probes to visualize Tissue Stiffness by Generating Images through Shear Wave Propagation.

22) Live Strain Rate Elastography with Quantification for Body Organs Specially Breast to Visualize Lesions.

Voltage : 220V – 240V, 50 – 60 Hz

Accessories :

1. Thermal Printer 256-Gray scale (Sony, Mitsubishi or equivalent)

2. UPS: on line with sine waves 2 KVA with thirty minutes back up time. (IMPORTED)

3. 50 High Density / High Glossy thermal paper Rolls

4. Gel: 30 liters

5. Revolving chairs for the ultrasound operator (2 per machine)

6. Patient Couch

7. Latest computer system with Printer for Ultrasound reporting. Package should include computer table with computer chair

8. Wall-hanging X-ray film viewer (2 Film viewer)

Optional (Mandatory to Quote):

4-11Mhz micro-convex pediatric probe.

Fusion imaging of CT / MRI 3D Volume DATA to Synchronize with Ultrasound Imaging. Complete with Hardware /needle navigation with tracking system.

Contrast Harmonic Imaging Upgradable.


[image: image2]
	PVMS OF MEDICAL EQUIPMENT

	Clinical Specialty
	Radiological Equipment

	Generic Name
	Digital Color Doppler (High End)

	Clinical Purpose
	It is immediately available imaging modality with its main use in obstetrical and antenatal care likewise in conditions when ionizing radiations are contra indicated.

	TECHNICAL SPECIFICATIONS

	Color Doppler with Fully Digital Beam former having 2D / M-Mode and Doppler Facilities, (PW, HPRF, & Color Flow Imaging) with High Resolution Imaging Doppler Signal Quality; having DICOM Compatibility and upgradeable to CW and 4D imaging in convex and Endocavity probe. ATT / TAI / QUS / UGAP attenuation imaging for fat liver assessment. 

1-
B-MODE SPECIFICATION:

a) Sector Scan Angle Variable in Four Steps.

b) Viewing Depth: 48cm or more (Both in Grey Scale and Color).

c) Frame Rate: 1500 f/sec or more.

d) Built-in cine loop with ability to vary reverse and slow motion of display; Internal Memory 2000 /600MB or more Color Images.

e) Real time and Freeze Image Magnification at least 10X or more with panning for Real, Freeze and Memorized Images.

2) M-MODE SPECIFICATION:

a) Magnification: x2 or more.

b) Sweep Speed: Slow, Medium and Fast.

c) Color Display of M-Mode.

3) D-MODE SPECIFICATION:

a) Pulse-Wave Doppler Measureable Velocity Range.

b) HPRF Doppler.

4) CONTINUOUS-WAVE DOPPLER:

a) Measurable Velocity Range: Steerable.

b) Must have Doppler Beam Steering and Bi-Directional Stereo-Audio.

c) Colorized Spectrum Display.

d) Automatic Baseline and Velocity Range Control.

e) Live Measurements for Doppler Spectrum.

5) COLOR DOPPLER MODE SPECIFICATIONS :

· Both CW and PW Doppler must be Continuous Steerable in the Color Blood Flow Image Mode in Real Time.

· 2D Image with Color, CW and PW Doppler.



· Windows based System for easy usage with Programmable Control Panel Keys.

· Tissue Harmonic Imaging with 4THI or more Frequency. Power Doppler.

· Triplex Mode for Simultaneous Display of Color B/M and D-Mode Displays.

· 270db or more system dynamic range or more.

6) MEASUREMENT PACKAGE:

To provide Comprehensive Software Package for Measurement of Distance, Circumference, Area, Time Depth, ANGLE, Velocity, Frequency, Heart Rate, Volumes, Nuchal Thickness Measurement Software, IMT measurement software to be Provided as a Standard.

7) SYSTEM COMPLETE WITH FOLLOWING FACILITIES AND ACCESSORIES:

· Minimum 23-Inches LCD/LED/OLED Color Monitor, with Resolution 1280 x 1024 Pixels minimum.

· Foot-Switch.

· 4 Active Transducer Connector for trans-thoracic Probes.

· DVD /CD Drive for Image Storage to be Built-in to the System.

· 1TB or more hard disk drive to be Built-in to the System.

· Built-in DICOM Compatibility. (3.0 with all components)

· Touch Command Screen Control at least 12.0’’ inches or more LCD/LED/OLED.

· Full DICOM (Upgradable)

· Probes must be supplied by same manufacturer.

8) UPGRADEABILITY:
· System Software must be Upgradable.

9) STANDARD PROBES:
· 2 – 6 MHz Multi-Frequency single crystal Convex Probe for B/M/CDI/PW, strain and shear-wave Elastography. Probe should have single crystal technology with Pin/ pin-less connector.

· 7-15 MHz or more Multifrequency linear probe with strain and shear-wave Elastography for small parts and MSK studies.

· 5-9 MHz or more Multi-Frequency linear probe with strain and shear-wave Elastography for small parts and vascular studies.

· 4-11MHz micro-convex pediatric probe.

· Multifrequency TVS/ Endo-cavitory Color PROBE with strain & shear-wave Elastography.

NOTE: All Probes must be supplied by same Manufacturer.

+ 1Mhz deviation from the quoted frequencies of probes would be considered as minor deviation.

    STANDARD RECORDING DEVICES:

· Thermal Paper Printer with fifty Rolls of Paper (Black & White). WITH HD - CINEWAVE UPS Online with 30 minutes back up time for the System.(IMPORTED)

10) Tissue Doppler Imaging Mode.

11) Pure Wave / Pulse Inversion / Differential Tissue Harmonic Imaging to Enhance Effective

Wide Band Frequency Range to provide Simultaneously Spatial Resolution, Contrast Resolution and increased Penetration using Two Transmission Pulses at Different Frequencies Simultaneously and Reception at Harmonic as well as Differential Component.

12) Auto Image Optimization / Quick Scan Imaging for Automatic STC / GAIN and Doppler Spectrum Adjustment with Optimal Image Quality by using One Touch Operation.

13) B-Flow / Dynamic Flow Imaging / E-Flow / Clarify.

14) Trapezoid Imaging / Virtual Convex Imaging with Linear Probe.

Compound / Aplipure Imaging for THI/both Frequency Compounding and Spatial Compounding in B/W and Color Mode.

16) Panoramic /SIESCAPE / Logic view Imaging with Measurements.

17) TISSUE CONTRAST ENHANCEMENT SOFTWARE/SPECKLE REDUCTION/X-View Plus.

18) N-Sight / Adaptive Suppression / Precision Imaging /Cross beam / XFlow or equivalent to Enhance B-Mode Imaging, Xress / Care / DTCE or equivalent Detailed in Layers and Boundaries and Sharpened Outlines of the Lesions and reduce Cluttering.

19) Micro CPA / Superb Micro Imaging/vascular enhancement/B flow HD Color/ Micro-V with Color/spectral to Clearly Show Blood Flow in tiny Vessels.

20) Shear wave Elastography Quantification for body Organs especially Liver with both Convex & Linear Probes to visualize Tissue Stiffness by Generating Images through Shear Wave Propagation.

21) Live Strain Rate Elastography with Quantification for Body Organs Specially Breast to Visualize Lesions.

22) Contrast enhancement software Voltage : 220V – 240V, 50 – 60 Hz

   Accessories :

1. Thermal Printer 256-Gray scale (Sony, Mitsubishi or equivalent)

3. UPS: on line with sine waves 2 KVA with thirty minutes back up time. (IMPORTED)

3. 50 High Density / High Glossy thermal paper Rolls

4. Gel: 30 liters

5. Revolving chairs for the ultrasound operator (2 per machine)

6. Patient Couch

7. Latest computer system with Printer for Ultrasound reporting. Package should include computer table with computer chair

8. Wall-hanging X-ray film viewer

    Optional (Mandatory to quote):

Fusion Imaging with overlay of color doppler of CT / MRI 3D Volume DATA to Synchronize with Ultrasound Imaging.

Complete with Hardware /needle navigation with tracking system. 

Contrast Harmonic Imaging Upgradable.

Hockey-stick probe (frequency range 8-16Mhz) Bi-plane TVS probe

HD imaging/luminance imaging process technology to make 3D/4D images of fetus and anatomical structures appear more realistic.
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	Clinical Specialty 
	Radiology Department 

	Generic Name 
	Fluoroscopy

	Clinical Purpose 
	Digital Radiography/ Fluoroscopy unit of high-quality digital imaging chain, optimal dose conservation, high patient throughput with over table tube and Flat Panel Detector.

	Technical Specifications

	· The output of the X-ray high-voltage generator should be 80 kW. The X-ray control should use a high-frequency inverter.

· The tabletop move approx. 20cm or more in the lateral direction. The detector movement covers form edge to edge of the x-ray table. The table tilts should be from the upright vertical

· position (approx. +90°) to the horizontal position (0°) to the head-down-tilt position (approx. - 15°).

· The tabletop should be Flat/convex type to allow patient centering.

· The startup time should be short.

X-Ray Diagnostic Table:

· Table tilting

· Tilt range: Upright vertical position (approx.90°) Horizontal position (approx. 0°) Head-down tilt

· position (approx. -15°)

· Compression force of the compression cone: 80 N or more

· Allowable patient mass: Max. 150kg minimum.

X-Ray High Frequency Generator:

· Ratings

· High-voltage generation method: Inverter method

· Short-time ratings: 800mA at 100kV.

· Nominal maximum electric power: 80 kW Radiography

· Radiographic tube voltage setting range: 40 kV to 150 kV, in 1-kV increments

· Radiographic tube current setting range: 25 mA to 1000 mA

· Radiography time setting range: 1.0 ms or less

· Automatic Exposure Control (AEC):

· Anatomical Settings should be available

· Radiographic condition automatic setting:

· The radiographic conditions should be automatically set

· X-ray tube anode heat monitoring:

· Fluoroscopic tube current setting range: 0.5 mA to 4.0 mA in 0.1-mA increments

· Automatic Brightness Control (ABC) function

· Pulsed rate setting range variable up to 15 frame/s

X-Ray Tube:

· Focal Spot (mm): 0.6 & 1.0/1.2.

· Anode Heat Storage Capacity of 600KHU or more.

· X-Ray beam limiting device:

· X-ray exposure field size 43x43 cm

· Built-in light field lamp.

FLAT PANEL DETECTOR: 

· CSI or better with size 17”x14” inches or more.

· Effective number of pixels: 2600 pixels × 2200 pixels or more (vertical × horizontal).

· Pixel size: 160um or better.

· DQE: 60% or better.

· Spatial resolution: 3.4 lp/mm or more

DIGITAL IMAGING SYSTEM:

Basic image processor performance Images from the detector should be input in digital format.

· Image storage

· Capacity of hard disk: 50,000 images for 1024 × 1024 or 1TB HDD.

2-Image display Monitors one for last imaging mode and one for live imaging mode.

· System monitor display for Playback images, processed images, multi- images, etc.

· Monochrome Medical grade Live monitor 1280 × 1024 pixels (SXGA) for Digital fluoroscopic images, fluorography images, playback images one in room with Original Trolley & One on Main Console Monitor for LIH.

· Fluoroscopic function

· Image processing

· Recursive filter

· Last image hold

· Image flipping

· Spatial filter (edge enhancement, smoothing)

· Digital Compensation Filters.

Recording

Fluoroscopic image and last-image-hold image can be stored to hard disk.

Fluoroscopic image acquisition

· Frame rate variable up to 15 fps

· Fluorography function

· Images should be recorded to hard disk processed, and displayed on the monitor.

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

· Post processing

· Gray scale: Adjustment of contrast and brightness

Filming

· Two Tray Laser imager with multi-sizes Printing of 14 x 17 and 8 x 10.

· Provision of DICOM 3.0 facility

· Power Requirements

· Line voltage: Three-phase, 200-440VAC

· Line frequency: 50 Hz

· Permissible line voltage fluctuation rate (no load): ±10%

	Accessories 

Online sine wave Double Conversion 160KVA UPS for digital radiography system, with a minimum backup time of 10 minutes on full load.

	Optional (if Any)


	Clinical Specialty 
	Radiology Department 

	Generic Name 
	CT Scan 128 Slices

	Clinical Purpose 
	is a useful diagnostic tool for detecting diseases and injuries

	Technical Specifications

	GANTRY

· System should be capable of Acquiring /Generating 128 slices per gantry rotation in real time.

· Gantry bore / aperture to be at least 70 cm or more.

· Minimum gantry rotation time to be at least 0.35 seconds or better, for 128 slices per 360 degree rotation, for all applications.

· All the firms should quote their latest model scanner with shortest rotation time Breath holding time 05 sec or less in cardiac scan.

· System should be able to acquire helical OR sequential scan with the gantry tilted from the vertical.

· Gantry tilt range must be + 30 degree.

· Maximum scan field of view to be at least 50 cm. For Peads & Children the system should be able to reduce the field of view to 250 mm.

· Minimum slice thickness 0.625 mm or better in Helical mode.

· Dual Control (including tilt,) of gantry and table from the gantry-housing and console.

TUBE

· Heat storage capacity of at least 7 MHU or better. Generator output of up to 550mA or more.

· Active collimation during scanning.

GENERATOR

· High frequency power generator with minimum power of at least 70 KW or more should be

· capable of variable kV setting in steps from 80 to 135/140 KVP.

· Should have ability to vary the power (mAs) automatically in steps Real-time dose reduction

· hardware / software and with ECG modulation Iterative dose reduction must be offered.

· Low contrast Detect ability (LCD) calculated on a CATPHAN 20 cm of 5 mm resolution with a CT No. of 3 HU (0.3 %) or better, contrast difference

· Scan Length of at least 1.7 meters or more of helical or axial scan in a single acquisition.

· Maximum Scan Time 100secs or better.

DETECTORS

· Solid state crystal / ceramic detectors with conversion efficiency (x-ray to signal strength) of

· nearly 98% latest technology.

· Isotropic voxel size of 0.35 mm or better, in all three axis.

· Minimum 64 Detectors and detector electronics capable of providing 128 slices per gantry

· rotation.

· Detectors width 38 mm or more.

COUCH

· Dual motorized control (from console and gantry) of table movements in horizontal and vertical axis.

· Maximum weight allowed on the couch up to 200 kg or more Horizontal movement speed up to 100 mm per second.

· Single acquisition scan range of at least 1.8 meter.

· Scan with at least 0.25 mm accuracy / reproducibility on a 200 kg patient.

· Lateral movement table.

CONSOLE COMPUTER

· System architecture and operating system must be based on latest technology.

· (64 bit RISC or Dual Xenon Processor PC) original.

· Multitasking and parallel processing CPU system.

· At least 8 GB RAM or more

· Hard disc capacity for image storage of at least 500 GB or more.

· Capable of storing at least 3000 raw data files / rotations or 700 GB raw data / 450000 images

· in 512 x 512 format.

· Reconstruction of at least 25 images FRAMES per seconds or better at 512 x 512 matrix. Image area display matrix dimensions (1024 x 1024).

· Console color monitor (Qty-02), LCD of at least 19 inches, medical grade with maximum viewing angle.

· DVD and CD writer

SOFTWARE:

· All the latest whole body & cardio-vascular software should be supplied as standard

· which is available at the time of shipment original with their part No of company.

· USER INTERFACE SOFTWARE True isotropic volume acquisition

· Prospective and retrospective ECG gated acquisition

· Variable Delay algorithm like fixed percent delay (FPD) and fixed offset delay (FOD) or

· better, for selection of period of least motion in cardiac cycle (temporal resolution of 44

· milli second or less will be preferred)

· Automated contrast media bolus tracking software.

· 3D Reconstruction Display Original Company Software.

· Maximum and minimum intensity projections

· Multi-Planer and curved planer reconstruction

· 3D shaded surface display

· 3D volume rendering software

· 3D virtual Scopy, colonoscopy with lumen / fillet view /electronic cleansing / auto

· segmentation of the colon and bronchoscopy.

· 3D cone beam correction.

CT Angiography:

· Basic Comprehensive Brain perfusion analysis.

· Color Iodine Mapping for various organs to be coated separately

· Image reconstruction Automatic real time dose adjustment according to the body

· attenuation i.e. core 4D dose/longitudinal dok workstation/ 40 boost/ sure exposure

· 3D/ organ specific dose modulation or similar.

· Artifact reduction algorithm.

· Automatic control of tube current over high and low attenuation areas for patient dose

· reduction software for low dose to patient original / certified.

· Iterative Dose Reduction Software.

· Bone removal software.

· Mattel artifact reduction software.

· Dental CT

· optimal dual energy to be separately quoted.

WORK-STATION
 (Qty to be defined by the procuring agency) thin client server (work station with 03 license users )

· Independent, automatic multimodality, fully functional. All companies will supply the

· Work-stations by the manufacturer that they provide world-wide as a standard. Work-stations

· will be supplied from manufacturer of CT to ensure similar work flow.

· High speed link to operator console on DICOM network

· System architecture and operating system

· Dual processor Xeon

· 2.66 GHz or more speed

· 512 cache or more

· Graphic cord and network cord

· Original Licensed software: Window XP/7/8 or Linux, MS Office 2013, Norton / equivalent

· antivirus (current and upgradeable for at least for the time of warranty)

· Should have at least one high resolution LCD monitor (medical grade as recommended by the manufacturer) of 18 inch or more

· DVD RW (super-drive will be preferred)
· DICOM-3 viewer with universal PC display capability (licensed)
WORKSTATION SOFTWARE

· (Original with certificate) with thin client, server with three concurrent users).

· Software up-gradation of all existing applications for at least next 05 years will be provided free of cost. Following software will be provided at the workstation of the same origin as are being used ¡n USA/EUROPE &JAPAN. 
· 3D Reconstruction display. 

· UPS 3 KVA (Qty-03), Branded, dry battery capable of providing 20 minutes of back-up for workstations (MG, APC, MC, Chloride, RIELLO, Emerson). The dry batteries will be included in company warranty.

· Heavy duty Laser black and white printer (qty: 3) A4 /letter size 2400 dpi or higher, two paper trays for A4/ letter size media, (HP, Lexmark, Xerox, CANNON) network-ready DICOM.
· DICOM 3 ready (multi-vendor and multimodality compatible for send, receive, achieve, retrieve, and print, on main console and workstations).

UPGRADE-ABILITY

· All vendors will quote their latest and best system.

· The system should have a software upgrade route to higher versions with undertaking of above two by the principal manufacture, that is their latest version been used in USA/EU & Japan.

POWER REQUIREMENT

· Three phases with line voltage of 380-440V, 50Hz.

SITE PREPARATION/INSTALLATION:

· Complete Site renovation of CT, Console and UPS room, including lead shielding of the CT room and doors, Air-Conditioning, False ceiling, painting, Antistatic flooring, Electrical DB, Earthing and Power cable from Main Transformer / Hospital LT Panel Will be the responsibility of the supplier. The installation will be a turnkey project and any modification in the existing site will be the responsibility of the firm. The firm will be responsible for complete interface free installation keeping in view the requirement and recommendation of manufacturers and its surroundings to ensure artifacts examinations/procedures.

	Accessories (Procuring agency to select as per its actual requirement)
· Programmable, dual head power injector with flow/volume and temperature control.

· Mounted on mobile base, with 500 syringes of 150 ml capacity and connecting tubes (Medrad, Medtron / Mallen, Nemoto).

· DICOM 3 ready dry laser camera / imager, multi-size up to 14 x17 in. (Agfa, Fuji, Kodak/Carestream, Konica) for black and white printing on films including 5000 films.

· FILM VIEWER (QTY-08) for images up to 14 x 17 inch with variable light control and shutters for control of viewing area, with 04 x 1 format MEDICANVAS, MAVIA

· On-line sine wave UPS for whole CT suite, with a minimum back-up time of 30 minute on full

· load including air-conditioning system.

· Air conditioners Two Ton each for UPS room office and waiting area lights/fans etc.

· Protection devices:

· Lead aprons with hangers.

· Lead-gloves

· Lead goggles

· Thyroid Shields all 0.5 mm lead equivalent European & Japanese.

· Lead glass for control room , 0.5 mm lead equivalent.

· Standard set of Phantoms for calibration of CT

· Pediatric scanning package - software and hardware original.

· Cardiac defibrillator.

· Dedicated Cardiac Monitor for synchronize with cardiac scan.

· Pulse oximeter.

· ECG machine, multichannel (Three channel)

· Cardiac Resuscitation trolley completely equipped with all necessary items.

Table Accessories: 

· Table pads, arms rest, patient restraint kit, IV pole, infant cradle, flat head holder, ceiling mounted hand holder patient (Original accessories from the vendor) Digital Transcription system for reporting (Handheld units – x 03, and Complete steno-type desktops unit (Qty-02).

	Optional (if Any)

· Fat software OR Equivalent.

· Advanced available applications / packages / Software’s for neuro, vascular / angiography, oncology, brain etc. separately as optional (which will not form the basis of acceptance / rejection)

· Artificial Intelligence Deep Learning Reconstruction for high quality low noise images (TRUE FIDELITY/ AICE)


	Clinical Specialty 
	Radiology Department 

	Generic Name 
	Mobile X-Ray

	Clinical Purpose 
	used to perform chest radiography to patients who cannot be moved to the Radiology department

	Technical Specifications

	· Mobile Microprocessor based X-Ray Unit.

· High frequency, 30KW X-Ray Generator.

· 300 mA at 100 kv.

· Digital display of all set parameters.

· Rotating anode x-ray tube, with dual focus / Single Focus

· Anode heat storage capacity of at least 107 KHU or more

· Electronic timer with exposure time of 1-3 msec.

· Automatic over-load protection device and automatic line compensation.

· The unit should be battery supported for exposure and movement (Motorized).

· 220 V, 50 Hz.

	Accessories 
	Standard Accessories. 

	Optional (if Any)
	


	Clinical Specialty 
	Radiology Department 

	Generic Name 
	DEXA Scan with rotating arm

	Clinical Purpose 
	DEXA scan is an imaging test that measures bone density

	Technical Specifications

	DEXA SCAN WITH 

Bone densitometry with digital high resolution detector array with high frequency X-Ray Generator. System should have double energy density of bone in continuous single sweep technology to avoid beam overlapping error and image distortion. Bone and tissue equivalents via pixel-by-pixel calibration.

1. High-resolution multi element ceramic digital 216 detector array with scanning method of single sweep acquisition. 

2. High frequency x-ray generator with double energy 140kVp/100kVpv 

3. Indexing Scan Table with Positioning Accessories (Motorized movement)

4. Dynamic Internal Reference System for continuous self-auto calibration Pixel by pixel data calibration

5. System should be no daily calibration should not be required for operating the system  

Standard Computer Package
6. Computer Console

7. Computer workstation with dual Core 3 GHz

8. Operating System windows 7 professional

9. Hard drive minimum 250GB

10. RAM 2 GB

11. LCD monitor 19”

12. Professional series color deskjet printer 

13. DVD R/W RAM drive, 

14. DICOM ready for PACS

15. Network interface card

16. Automatic quality control program with multiple system checks 

System Specifications 

17. Table Height 28-30” or better

18. Table to C arm clearance 24 – 26” or better

19. Patient weight limit >200 Kg or better

20. Anthropomorphic Spine Phantom

21. Scan Region 75” x 25” on whole body  

22. BMD precision range should be less than 1%

 Standard Configuration:

23. Single energy scan display capability

24. BMD 10 second acquisition

25. Operating System, automatic pass/fail Quality Control

26. Window/Level control for image optimization

27. Heat load : 3000 - 3400 BTU/hour (Average)

Productivity Tools

28. Workflow Management

29. Auto analysis with histogram

30. Auto hip positioning

31. Re-position or Re-scan facility

32. Scan comparison automatic for serial exams

33. Significant change configuration facility

Reporting Solutions

34. Rate of change assessment with report on onepage reporting

35. 10 Year Fracture Assessment (WHO approved)

36. Dual Hip Report

Scan and Analysis Protocols

37. Automatic low density analysis with AP lumbar spine

38. Scoliosis Analysis 

39. Proximal Femur, Automatic Low Density Analysis and Hip Structure Analysis (HSA)

40. Dual hip, Lateral spine BMD, Supine lateral spine with baseline compensation
41. Forearm

42. Whole body BMD 

43. Advanced body composition analysis with visceral fat assessment

44. Instant vertebral assessment with high resolution imaging capability

45. Abdominal aortic calcification detection

46. Quantitative Morphometry

47. Physician viewer feature should be integrated 

48. System must have Atypical Femur Fracture Assessment with high resolution imaging capability

49. Patient range should be peads to adult and system also must be able to perform auto analysis for Spine, Femur, Forearm and Whole body along with body composition assessment of peads patient.   

50. Reference library of Osteoporosis 

51. General region of interest

· Power Single Phase : 100 – 220V / 50/60 Hz.

	Accessories 
	Standard Accessories. 

	Optional (if Any)
	


	Clinical Specialty 
	Radiology Department 

	Generic Name 
	DEXA Scan

	Clinical Purpose 
	DEXA scan is an imaging test that measures bone density

	Technical Specifications

	Optional (if Any)
	Bone densitometry with digital high resolution multi detector array with high frequency X Ray Generator. System should have dual energy fan beam in continuous single/ multiple sweep technology to avoid beam overlapping error and image distortion. Bone and tissue equivalents

via pixel by pixel calibration.

 High resolution ceramic digital detector multi element solid state array with scanning method of single/ multiple sweep acquisition.

 High frequency X Ray generator with dual energy.

 Indexing Scan Table with positioning accessories –Motorized/fixed table movement or Fixed Table with C – arm movement from head to toe of 128 elements/ LYSO detector whole body imaging.

 Quality control should be automatic with internal phantom or self-calibrating with anthropomorphic phantom.

 Dynamic Internal Reference System for continuous self-auto calibration pixel by pixel data calibration

 Application: Should be applicable for whole body parts as well as for pediatric use.

 Result: should be available with BMD, BMC, T-score, Z-score, reference, data, trend report, WHO diagnostic classification of fracture risk etc.

Standard Computer Package

Must include standard hardware which includes

 Latest Pentium dual core technology with minimum 2 TB hard drive

 Minimum 4GB RAM with network card

 19” LCD monitor

 Laser color printer

 DVD/CD R/W (1000 DVD/CD will be supplied with the unit)

 UPS with 30 minutes back up to be provided

 Network interface card

 Automatic quality control program with system checks

System Specifications

 Motorized/ Fixed Table & C-arm

 Table height 28-30 “ or better

 Patient weight limit 150Kg or better

 Anthropomorphic Spine Phantom

 Scan Region 75”x 25” on whole body

 Patient position help should be provided.

 BMD precision range should be less than 1%

Standard Configuration

 Single energy scan display capability

 Regional acquisition in 30sec

 Operating System, automatic pass/fail Quality Control

 Window/ Level control for image optimization

 Heat load: 3000-3400 BTU/hour (Average)/ as per manufacturer recommendation.

Productivity Tools

 Workflow Management

 Auto analysis with histogram

 Auto Hip Positioning

 Re-position or Re-Scan facility

 Scan comparison automatic for serial exams

 Significant change configuration facility

Reporting Solutions

 Rate of change assessment with report on one page reporting

 10 year Fracture Assessment (WHO approved)

Scan and Analysis Protocols

Patient range should be pediatric to adults and system also must be able to perform auto analysis for Spine, Femur, Forearm and Whole body along with body composition assessment of pediatric patient.

 Automatic low density analysis with AP lumbar spine

 Scoliosis Analysis

 Proximal Femur/Dual Femur , Automatic Low Density Analysis and Hip Structure Analysis (HSA)

 Atypical femur fracture application

 Advanced dual hip analysis

 AP and Lateral Lumber Spine BMD

 Forearm

 Whole body BMD

 Advanced body composition analysis with visceral fat assessment

 Abdominal aortic calcification detection or equivalent

 Quantitative Morphometry.

 Physician viewer feature should be integrated

 Reference library of Osteoporosis

 General region of interest

 DVA / IVA

 Automatic Reporting tool feature

 FRAX@Fracture Risk Tool 2,3

 Non Seated Forearm or equivalent

 One Vision / Express exam or equivalent

 Orthopedic Hip

 Orthopedic Knee

 Pediatric Hip, AP Spine, Femur, TB (up to 20 yrs)

 Quick View /Express mode or equivalent

 Scan Check/ Dexa pro or equivalent

 SQL Database or equivalent

 Total Body BMD

 Total Body Comp

Power single Phase: 100-220V /50/60Hz.



	
	Accessories :

Operation/ service manual(book and CD) 1 set each

With permanent service password /key

Printer Color

Printer B&W

	
	Optional:

 Infant Whole Body

 3D software for 3D modulation of cortical thickness , volumetric BMD

	
	WARRANTY

05- Years Manufacturer's comprehensive warranty of the unit along with other third party items will be provided including service and spare parts for components of the system.

REMOTE SERVICES

The firms will provide the remote service connectivity through modem with manufacturer’s remote service center.

The firms will also provide the connectivity/license to share the global resources for information, images, clinical protocols and research purposes and remained valid till the life of DEXA SCAN.

APPLICATION TRAINING:

The manufacturer will send an application specialist for refresher training of the staff on advance applications; immediate after installation of the system.


	Clinical Specialty 
	Radiology Department 

	Generic Name 
	Digital Mini-C-ARM with 24-inch Touch screen.

	Clinical Purpose 
	Mini C-arm is a mobile fluoroscope with less radiation exposure to the surgeon, patient, and theatre personnel. It is used for intra-operative imaging of a host of procedures and its simplicity of use, low cost and compact nature make it popular for routine use.

	Technical Specifications

	DIGITAL MINI C-ARM WITH 24” COLOR TOUCH SCREEN

· Easy to operate and user friendly system for multiple application of use.  

· System should be capable of low dose with distortion free imaging.

· Tube should be tungsten anode type

· High frequency 7.5W generator or better 

· Focal Spot 0.020 to 0.100mA

· Power range 45 to 70 kVp or better

Detector 

· Flat plate detector made of CSI high sensitivity CMOS technology or equivalent 

· Detector should be 180° rotatable, each side +/-90° with auto-tracking collimation 

· Pixel size 75 micron or better 

· High resolution of 2k x 1.5k or better

· Field of view 5.7” x 4.5” or better

· Control modes Auto & Manual

· Imaging modes Technics 

· Auto terminated single shot

· Continuous fluoro & snap shot facility with digital video recording

· Automatic Dose Rate with auto calibration and Image Processing

· Image Acquisition 

· Standard imaging 30 fps or better 

· Video recording 25 fps or better 

· System should be capable of auto dose control, auto real time noise reduction, auto edge enhancement function, automated imaging processing, Zoom – Pan, brightness / contrast control 

· Foot switch wired/wireless

· USB and CD/DVD for image import/export, multiple formats

· Display 

· Multi-color 24” touchscreen HD 1920 x 1200 monitor or better 

· Power requirement Input line voltage 100 to 220 VAC selectable, Frequency 50/60 Hz

	Accessories 
	Standard Accessories. 

	Optional (if Any)
	


	S.Nos.
	Standardized/ Generalized MRI 1.5 Tesla specifications

	1
	Specification: MRI 1.5T

	
	1.5T super conductive MRI system with zero boil off cryogen, high homogeneity and digital radio frequency (RF system) with capability to perform all of 2D and 3D routine, neuro, whole body, spine, orthopedics, pediatrics/breast and peripheral vascular

imaging.

	2
	MAGNET

	2.1
	Type: Super conductive

	2.2
	Field Strength: 1.5 Tesla or more

	2.3
	Magnet Length: 1.50m or less

	2.4
	Shimming method: Active/passive and patient specific shimming

	2.5
	Fringe Field (radial x Axial): 3 x 5 m or better at 0.5 mT

	2.6
	Bore opening / inner diameter: 70cm or more at is ocenter

	2.7
	Field Homogeneity: 1ppm or less @ 40 cm DSV or better

	2.8
	Guaranteed Magnet Homogeneity Stability: < 0.1 ppm / hour or less

	2.9
	Helium Boil off: Zero Boil off, under regular scanning conditions.

	3
	RF SYSTEM

	3.1
	Gradient Amplifier type: Solid state and direct liquid cooling

	3.2
	Transmitting Amplifier power: 15 kW or more

	3.3
	RF Technology: Both transmitter and receiver from coil should be digital with optical fiber link for better SNR

	3.4
	No. of Independed Digital Rf receive Channels: 64 or more simultaneous independent receive channels that can be used on single Scan.

	4
	GRADIENT SUB-SYSTEM

	4.1
	Gradient Strength: 44 m T/ m or more at actual on each orthogonal plane (XYZ) simultaneously at 200 slew rate.

	4.2
	Slew rate: 200 T/m/s or more on each axis

	4.3
	Duty cycle: 100%

	4.4
	Magnet Shielding: Active shielding and external interference shielding.

	4.5
	Fov: 10 - 500 mm or more

	4.6
	Acoustic Noise: 100db or less

	4.7
	System should have coil shim technology and optimal shimming of the coil according
to the patient.

	5
	ACQUISITION PARAMETER

	5.1
	Slice Thickness 2D: 0.5 mm or better

	5.2
	Slice Thickness – 3D: 0.1 mm or better

	5.3
	Slab Thikness-3D: 5mm or similar 

	5.4
	Acquisition/scan and Recon matrix: 1024 or more


	5.5
	Parallel imaging: maximum parallel imaging capability should be offered, applicable in all sequences and clinical applications

	5.6
	Table Type: standard free floating or motorized table for easy patient handling.

	5.7
	detachable table may  be quoted as an option.

	5.8
	ECG Cardiac gating system, Peripheral pulse gating system of respiratory Gating
System or VCG or compatible

	5.9
	Table Accessories: 2-IV pole, positioning pads and immobilization straps

	6
	OPERATING CONSOLE

	6.1
	Computer system (host/Recon): Multi-tasking having real time inter-active control as per OME standard

	6.2
	Clock speed (Host): 4 core intel processor or better

	6.3
	Ram ( Host): 32 GB or more

	6.4
	Hard Disk (host computer): 1TB approximately dedicated for images only

	6.5
	Re-construction speed: Min. 50,000 or more recons/second (256 x 256 matrix)

	6.6
	Display Monitor: 24” or better high resolution LCD monitor with resolution 1900 x 1200 medical grade or more 

	6.7
	Clock Speed (Recon):Six core Intel processor or better

	6.8
	RAM Reconstruction computer system: 32 GB or more

	6.9
	Hard Disk Capacity for RAW date: 5,00,000 or more uncompressed images (256x256 matrixes) full FOV can be stored

	6.1O
	DVD Capacity: DVD/RW for image storage

	6.11
	Connectivity / Networking: DICOM 3.0

	7
	COILS

	7.1
	Whole body imaging Coil: Integrated in magnet / unit

	7.2
	Head and Neck Coil: 16 element or more, Array Head coil for head imaging

	7.3
	Spine Coil: 32 element for Optimum coverage of cervical, thoracic and lumbar spine

	7.4
	Torso Coil: 30 element with coil combination (Parallel Imaging Compatible)

	7.5
	Small flexible Coil:: 4 element for examination of Small field of view / carotids/ small structures near the surface

	7.6
	Multipurpose large flexible coil: 16 elements, for high quality imaging of shoulder, knee, elbow, wrist.

	7.7
	Shoulder and Knee coil (Shape / Air / Contour): 16 elements or more. ultralight( 3kg or less approximately)  and flexible in any direction

	7.8
	Pelvis coil(Shape/ Air / Contour): 16 elements or more. ultralight( 3kg or less approximately)  and flexible in any direction

	7.09
	Dedicated Breast Coil: 08 elements or more

	7.10
	Neurovascular imaging: 22 channels or more coil combination for complete neurovascular imaging.

	
	coil storage cart from manufacturer, MR compatible (At least 3 coils must be connectable simultaneously)


	8
	PERFORMANCE

	8.1
	Simultaneous scanning, Image acquisition, image reconstruction, processing and
filming

	8.2
	The system should offer imaging packages for neurology, orthopedics, Angiography, Body, Breast, Oncology, Pediatric with following minimal capabilities at console:

	8.3
	Window width / level controls, zoom, pan. rotate, mirror

	8.4
	Image annotation. image arithmetic, image measurements

	8.5
	Region of interest (ROI) statistic (Area, Volume, mean and standard deviation) from user defined square, rectangular, circular, elliptical or irregular shapes.

	8.6
	Time Intensity analysis of dynamics / phases

	8.7
	Volume calculations from contours drawn in adjacent slices

	8.8
	Simultaneous visualization of up to four independent series for comparison

	8.9
	Cine movie display of 8 slices or more dynamics / phases

	8.1O
	Reduction of noise over images with edge enhancement

	8.11
	Real Time MIP , MPR and 3D Surface rendering

	8.12
	Spin Echo (Single and Multi-echo)

	8.13
	Inversion recovery -IR, STIR. FLAIR, Dual IR for fat, fluid and tissue suppression

	8.14
	2D/ 3D TSE/FSE/FAST SE/TURBO or equivalent

	8.15
	2D/ 3D FISP/FFE/FE/PFI/GRASS or equivalent

	8.16
	2D / 3D PSIF / FFE/FE/SSFP/T2- FFE or equivalent

	8.17
	2D / 3D True FISP / FIESTA / FFE/GRE/FE/TRUE SSFP/TRUE FISP or equivalent

	8.18
	2D / 3D TOF (including Turbo, gating/FASE/Hybrid EPI/Grase) or equivalent

	8.19
	SWI/FSBB/SWAN/Zenous Bold or equivalent.

	8.2O
	T2* must be provided for Liver and Cradiac.

	8.21
	Complete cardiac package must be provided.

	8.22
	Viewing 3D TSE/FSEimaging data in any plane or similar 

	8.23
	TSE with Echo sharing/ FSE with multi echo/ similar 

	8.24
	High Resolution T2 weighting for ortho imaging or similar

	8.25
	Diffusion weighted imaging with single shot EPI, High resolution Diffusion imaging and capability of calculation of extrapolated b-values

	8.26
	Single and Multi-shot EP1- free selection capability of single or multi shot EPI

	8.27
	High Resolution T2 weighting for clear depiction of inner ear structures and facial nerves.

	8.28
	Volume calculations from contours drawn in adjacent slices

	8.29
	Multi echo GRE/FSE sequence for superb C-Spine and ortho imaging or similar

	8.3O
	Fast protocols for all anatomies (Brain, Spine, Breast, MSK)

	8.31
	2D and 3D required for all parts in the software

	8.32
	Contrast free imaging of brain vascular anatomy

	8.33
	Free breathing abdominal imaging,

	8.34
	Black Blood imaging


	8.35
	Review nerve plexus non- invasively

	8.36
	Dynamic time activity curve by placing R0i on lesion of intrst which gives different wash out graphs.

	8.37
	Supersession/Fat suppresion (at least 4/5 different techniques) 

	8.38
	Contrast Enhanced MRA with automatic table movement 

	8.39
	Brain Perfusion Arterial Spin Labeling (2D and 3D)

	8.40
	Bolus tracking for real time synchronization of contrast bolus arrival

	8.41
	Single and multi-shot EPI-Free selection capacity of single or multi-shot EPI dynamic Imaging  

	8.42
	Brain Volume Imaging or similar 

	8.43
	Flouro Triggered MRA

	8.44
	Advanced volumetric imaging with T2, T2 Flair and Proton density weighted contrast. 

	8.45
	3D non-contrast enhanced MRA application for brain, carotid and peripheral arterial Image

	8.46
	Elastography (as per manufacture’s nomenclature) with dedicated software and hardware ( may be quoted as optional)

	9
	

	
	System should offer complete acquisition package on the console for the following advance applications and standard application with the system

	9.1
	Diffusion tensor Imaging:

	
	Automatic calculation of Fractional Anisotropy (FA) maps multi-directions (atleast 200 or more directions) of diffusion having overlays of 2D anatomical and gray scale, color coded for principle diffusion direction.



	9.2
	Spectroscopy Packages:

	
	Complete range of single voxel, multi voxel spectroscopy
acquisition methods of Brain, Breasts and prostate, 2D CSI/ 2D multi slice CSI  

	9.3
	MR Spectroscopy

	9.4
	Neuro Perfusion Imaging:

	
	Perfusion imaging with single shot EPI, automatic processing, time to peak map,relative CBV and CBF map.

	9.5
	Non-Contrast Imaging Package:

	
	For vascular and other studies whole body diffusion weighted imaging or similar

	
	Acquisition of flow encoded images and the evaluation of blood as well as of cerebra- spine fluid (CSF).


	
	Diffusion Weighted Imaging (DWI) with high resolution Diffusion imaging and Apparent diffusion co-efficient (ADC) for quantitative evaluation

	
	Zoom Diffusion/RESOLVE or equivalent.

	
	Dynamic breast imaging

	
	Dynamic Liver Imaging with free Breathing

	
	Dynamic time activity curve by placing R0i on lesion of interest which gives differentwash out graphs.

	9.6
	Motion Correction SW:

	
	Motion Correction combined for Abdominal motion correction, for offline/online correction, suitable for e.g. Soft tissue MR exams 

	10
	MRI Workstation

	
	Manufacturer’s original Server based thin client solution - Qty: 03 (As per OEM recommendation). Work station with the same/similar user interface as of the main console are required with availability of all necessary softwares.


	10.1
	Hardware:

	
	As per OEM

	10.
	Performance

	
	

	
	Capable of interactive windowing, window presets, geometry manipulations, stacks and tile viewing, cine, movie export, sequence generation of volumes and projections, annotations and measurements along with print capabilities etc.

	
	Post processing software for MR Radiology workflows (Predefined layouts for Head. C- spine, T-Spine, L-spine, whole spine. Breast, prostate, Abdomen, hip and knee scans,Composed/stiched images etc.

	
	Evaluation Single Voxel Spectroscopy. Evaluation of proton MR or 2D/3D Chemical Shift Imaging (CSI) data. Diffusion tensor imaging evaluation i.e. MR Tractography.

	10.
	DICOM Package:

	
	Query / Retrieve, Send / Receive. Media, Import / Export. storage, Print and IHE
Integration.

	10. a
	Deep learning Reconstruction technology based artificial intelligence system( Deep Resolve/AICE/ True Fidelity)  for ultra high resolution images . ( may be quoted as optional)

	11
	PATIENT COMFOMFORT

	
	In Bore Lighting and Ventilation

	
	Patient Call System

	
	Intercom for Patient to Signal the Emergency

	
	Patient observation integrated two way communication between patient and operator CCD Camera and monitor to observe patient during examination

	
	Safety / Emergency Run down Safety Switch for emergency ramp down

	
	Insulated exhaust system to prevent helium gas from entering the examination room

	
	

	12
	Additional Accessories to be offered Country of origin: USA,EU and Japan

	
	Online Sine Wave Double Conversion 200KVA UPS for whole system including chiller with 10 minutes backup.

	
	MRI Compatible portable patient care monitor for ECG, sPO2. Temp and Et CO2.

	
	One 200K VA Electric Power Generator set with automatic change over and sound proof canopy for complete load of MRI suite including MRI Chillers. Air Conditioners and other load of MRI suite.

	
	MRI Compatible IV Pole

	
	MRI Compatible Contrast Media Injector (Tyco/ Medrad/ Angiomat / Medtrone/ Guerbet) with
50 disposable syringes

	
	Imported pure copper RF Cage Shielding including two points of medical gases with Imported interior finishing . ( Hummaco/Albatros)


	
	Dry Medical Imager DICOM Compatible with 14X17 film size (Fuji,Agfa, care stream/ konica)

	
	MR Compatible Wheel chair 02

	
	MR compatible Anesthesia machine

	
	MRI Compatible Patient Trolley from manufacturer.

	
	Metal detector Door

	
	Hand held Metal detector

	
	Imported Water Chillers as per requirement of the system with standby arrangement.

	
	Phantoms

	
	fire fighting (detectors and 06 fire extinguisher

	
	Country of origin: USA,EU and Japan


	Optional (if Any)
	OPTIONALS: (Procuring agency to select as per its actual requirement)

· 4D/advanced Cardiac imaging package.

· MRI angiogram (cardiac), flow measurements, offline analysis, coronary imaging

· Advanced orthopedic software.

· Advance vascular package including 3D peripheral arterial imaging.

· Advance Liver imaging.

· Functional imaging software and hardware.

· Fetal anomaly survey / Equivalent software.

· Functional MRI/ (BOLD Imaging) with online processing along-with specified hardware

· for functional MRI.

· MRI compatible transport ventilator

· MRI compatible adult/Pediatrics anesthesia machine with compatible ventilator, mobile

· type. Two Gas Model machine (oxygen and nitrous). Oxygen Monitor, Isofluorance vaporizer.

· Compatible with AMBU bag. Close circuit system, Circle absorber, flow meter with sets

· compatible cylinders.

· Note: (Procuring agency to specify, if required)

· The firms may additionally quote advanced available applications / packages /

· Software’s for neural, vascular / angiography, oncology, brain etc. separately as optional

· (which will not form the basis of acceptance / rejection).


Note : optionals will not form the basis of acceptance or rejection 
HD imaging/luminance imaging process technology to make 3D/4D images of fetus and anatomical structures appear more realistic.


3D/4D Multifrequency probe. Hockey Stick Probe.





SITE PREPARATION:


It will be defined at the time of procurement by the procuring agency.





WARRANTY


05- Years Manufacturer's comprehensive warranty of the unit along with other third party items will be provided including service and spare parts for components of the system.





REMOTE SERVICES


The firms will provide the remote service connectivity through modem with manufacturer’s


remote service center.


The firms will also provide the connectivity/license to share the global resources for information, images, clinical protocols and research purposes and remained valid till the life of USG.





3D/4D multifrequency probe.


Fibro-scan/ Attenuation Imaging for fat liver assessment.


Breast-Body Map/Breast scan guide to overlay position between Mammogram and ultrasound image.





SITE PREPARATION (If required):


As per requirement of procuring agency.





WARRANTY


05- Years Manufacturer's comprehensive warranty of the unit along with other third party items will be provided including service and spare parts for components of the system.





REMOTE SERVICES


The firms will provide the remote service connectivity through modem with manufacturer’s


remote service center.


The firms will also provide the connectivity/license to share the global resources for information, images, clinical protocols and research purposes and remained valid till the life of USG.










