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1.  5- PUMP CONSOLE
(i) The unit should have 5-pump console compactly arranged with separate power supply and control modules. Should have easy access connectors for interchanging the pump.
(ii) Each individual roller pump should be capable of running independently on 180-270 V/50- 60 Hz supply. 
(iii)  Should have a spill proof base.
(iv) The unit should be supplied with a Battery backup for all five pumps, all safety systems and accessories for a minimum of 60 minutes. Switch over from main power to battery backup should be automatic and immediate. The battery unit should be built in to the pump base and it should be recharged automatically when the system is operating with main power supply. 
(v) Individual pump heads should have Harvey Roller pumps with facility for tubing to be used, adjustable from ¼” to 5/8” through 3/8” and ½” including 1/16”  for cardioplegia by easily changeable mechanism. 
(vi) At least two pumps should be able to deliver pulsatile flow.

(vii) Individual pump heads should have digital display of the total infusion volume in litres and delivery time, the flow rates in LPM and in RPM

(viii) Each Pump should have easy mechanism for occlusion setting for different thickness of tubes available in the market, 1/32” to 3/32”.

(ix) Should have unidirectional hand crank facility as a critical safety feature. Hand crank loading should be from top for faster access.

(x) The Console should have a compact base mount for the entire pump heads together, with poles and handles. 
(xi) Should have variable, changeable tubing holders in each pump head: 1/4”, 3/8”, ½”, 5/8” and double ¼”.

(xii) Should have movable oxygenator holder.

(xiii) Roller pump should have a self diagnostic circuit with provision to detect and display critical alarm conditions.

(xiv) Should have a venous control module with single pole mast with electronic venous line occluder.

(xv) Should have a monitor mount with adjustable monitoring arm 

(xvi) Instrument tray positionable with long monitoring arm 

(xvii) Lightweight surface table;  writing surface.
2. MONITORS

(i) PRESSURE MONITOR: Facility to monitor one arterial line pressure and one cardioplegia line pressures (total 2); along with necessary pressure transducers, cables six (2 x 3 = 6) and domes (reusable), with accurate digital display and alarm facilities audio and visual.

(ii) TIME MONITOR: Facility for 4 time displays -- 2 for arterial and 2 for cardioplegia delivery. With stop, reset and start function.
(iii) TEMPERATURE MONITOR: 6 temperature displays for patient monitoring and for cardioplegia monitoring with digital display in Celsius with 6 necessary compatible temperature 6 probes and 6 additional probes (6x2=12 probes) with 3x2 = 6 of them for nasal, rectal and esophageal use

3. AIR- OXYGEN BLENDER
To work at 50-60 PSI for membrane oxygenator with water trap attached with necessary hoses and connections of minimum of 5 meters length and with triple flow glass flow meters.

4.SAFETY DEVICES  
(i) Safety monitor should have optional capability for computer interface to retrieve perfusion data.
(ii) ULTRASONIC AIR SENSOR: Ultra sonic air sensor to detect bubbles to work equally well with crystalloid and blood; should be possible to fit  anywhere in the circuit easily.

(iii) LEVEL SENSOR SYSTEM: Ultrasonic transducers to work well with crystalloid and blood with adhesive pads, with alarm settings.

5. ACCESSORIES

(i) LED lamp with flexible arm
(ii) Stainless steel line clamps for cardio pulmonary bypass  12 nos.
(iii) Instrument tray with mounting arm
(iv) At least one thermal blanket. 
(v) On-line measurement of PH , PCO2 & Hb for neonatal cardiac surgery (optional)
6. SYSTEM CONFIGURATION ACCESSORIES, SPARES AND CONSUMABLES
(i) Machine cover

(ii) System should be provided with appropriate furniture like adjustable revolving chair for the perfusionist to operate the system.

(iii) The system should contain all the above accessories in Integrated or as separate accessories.
7. ENVIRONMENTAL FACTORS
(i) The unit shall be capable of operating continuously in ambient temperature of    05-450 C and relative humidity of 15-90%

(ii) The unit shall be capable of being stored continuously in ambient temperature of 05-450 C and relative humidity of 15-90%

(iii) Shall meet IEC-60601-1-2 :2001(Or Equivalent BIS) General Requirements of Safety for Electromagnetic Compatibility. 
8. POWER SUPPLY
(i) Power input to be 180-270VAC, 50-60 Hz,/440 V 3 Phase as appropriate fitted with special imported plug dedicated to the unit.

(ii) Resettable over current breaker shall be fitted for protection 
(iii) Suitable Servo controlled Stabilizer/CVT(Optional)
(iv) UPS of suitable rating with voltage regulation and spike protection for 60 minutes back up.(Optional Accessory) (Optional)
9. STANDARDS ,SAFETY AND TRAINING
(i) Should be FDA or CE approved product

(ii) Electrical safety conforms to standards for electrical safety IEC-60601 / IS-13450

(iii) One engineer should be posted for a week to impart training
(iv) Manufacturer should have ISO certification for quality standards.

10. DOCUMENTATION
(i) User manual in English

(ii) Service manual in English

(iii) List of important spare parts and accessories with their part number and costing. available in stock with the supplier.

(iv) Certificate of calibration and inspection from factory.

(v) Log book with instruction for daily , weekly, monthly and quarterly maintenance checklist.

(vi) The job description of the hospital technician and company service engineer should be clearly spelt out
(vii) List of Equipments available for providing calibration and routine Preventive Maintenance Support. as per manufacturer documentation in  service/technical Manual
11. OPTIONAL ITEMS
(A)  One centrifugal pump including all accessories. (and consumables for five patients).

(B)  Temperature control module
(i) TEMPERATURE CONTROL AND MONITOR SYSTEM WITH CARDIOPLEGIA SUPPLY AND REMOTE TEMPERATURE DISPLAY: with the following features:

(ii) Simultaneous delivery of water for arterial and cardioplegia heat exchangers and to thermal blankets to be available from suitable ports.

(iii) To work with power supply of 22020 V 50 Hz.

(iv) Pressure regulated blanket ports maintaining the temperature of the arterial port.

(v) Temperature display range of 0- 50Celsius; remote accuracy of  0.3Celsius and remote temperature display unit module with 3-temperature display.

(vi) Microprocessor based unit to control, cool, rewarm and maintain temperature.

(vii) Water outlet temperature of heat exchanger and blanket range 0-42C.
(viii) Maximum flow performance of oxygenator heat exchanger supply port 15 – 22 LPM for fast cooling; 480mmHg maximum pressure; Blanket 1.5 to 2.5 LPM at zero head.

(ix) Built in lce Maker to provide 50 lbs of ice in about 8 hours from 25º C water.

(x) Should be capable of providing ice water for cardioplegia independently with variable cooling rate 
(xi) Rewarming facility with venous difference mode settable at 6 to 10C gradients to hold the water bath temperature at higher than the venous blood temperature.

(xii) Temperature probe module for the operating ranges of 0-50C.

(xiii) Temperature probes to fit in standard oxygenators (bubble / membrane)

(xiv) Optional remote control unit should be capable of taking 9 Temp. Probes and display temperature in digital readouts. Alarm limits setting for at least three probes at crucial sites.
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