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Used For:
Warming Units, Patient, Radiant, Adult [13-249]
Warming Units, Patient, Radiant, Infant [17-956]

Warming Units, Patient, Radiant, Infant, Mobile [17-433]




Commonly Used In: 
Nurseries, delivery rooms, recovery rooms, PACUs

Scope: 
Applies to infant or adult, bassinet- or freestanding-type overhead warmers

Risk Level: NA

	Type
	Interval
	Time Required



	Major
	12 Months
	0 hours



	Minor
	0 NA
	0 hours







Overview: 
Radiant warmers are designed to provide thermal support for patients while permitting free access to the patient for treatment and nursing care.

Radiant warmers are typically overhead heating units consisting of a lamp, a skin temperature sensor, an automatic (servo) control unit, and visual and audible alarms. Some warmers are used exclusively in the manual (nonservo) mode and generally include a heating unit, a timer to limit the heating time, and an alarm to prompt reassessment of the patient's status. Most radiant warmers with an automatic mode allow the operator to select the manual mode, as well.

Typical heating elements are quartz tubes or incandescent lamps, which are broadband energy sources that generate a significant amount of radiant energy in the far infrared (IR) wavelength region (longer than three microns, to avoid damaging a patient's retina and cornea). The radiant output of the heating unit is also limited to prevent thermal damage to the patient's skin.

Radiant warmers are available in four configurations: freestanding, integral bassinet, detachable, and wall or ceiling mounted. Freestanding warmers are designed for mobility and provide continuous thermal support for infants in conventional bassinets or during diagnostic or therapeutic treatment. The integral bassinet unit provides a total system for continuous thermal support of a sick infant and may also act as a short-term resuscitation platform in the delivery suite or operating room. The detachable unit is essentially a freestanding warmer that can be mounted on an optional bassinet. For mobility, warmers are mounted on casters, which may be equipped with brakes. Wall-mounted warmers are situated directly over a bassinet, table, or bed; some are jointed to allow horizontal movement from a center position, as well as for retractability.

ECRI Institute does not recommend use of manually operated warmers except for short, closely monitored periods because of the increased danger of overheating or underheating the patient.

Other problems with radiant warmers include failures within the unit. Mechanical failure of the heater support mechanism or the heating source can put the patient in contact with a hot surface or material that has fallen onto the mattress. Electronic circuit failure can result from metal particles falling onto a circuit board, failure of a solder run to a metal chassis support, and contaminated solder flux. In addition, fires can result from flammable objects (e.g., oxygen hoses, drapes) placed close to a radiant heat source, arcing in a laminated plastic canopy, or heat aging of wire insulation. Eliminating these hazards requires good prepurchase evaluation and selection of equipment, proper user training, and periodic inspection and preventive maintenance.

Test Apparatus, Supplies, Parts: 

· Electrical safety analyzer


· Patient probe simulator, capable of simulating a range of temperatures as well as open- and short-circuited probe conditions (for testing warmers with patient-temperature probes)


· Calibration thermometer, accurate to at least ±0.3°C over the range of at least 30° to 45°C

Special Precautions: 

Procedure: 
Be sure that you understand how to operate the equipment, the significance of each control and indicator, and the alarm capabilities. Before beginning an inspection, carefully read this procedure, the operators manual, and the inspection and preventive maintenance procedures recommended by the manufacturer (typically included in the service manual). Use the BiomedicalBenchmark Support Assessment Form to document a maintenance decision that reflects past experience with this type of equipment and the environment where it is used. Then use the IPM Procedure Customization Tool to modify this procedure as needed; the program will generate a documentation form with the corresponding changes.

Qualitative tasks: Chassis/Housing/Bassinet.
Examine the exterior for overall condition. Check that the temperature control unit is clean, that all labels and markings are legible, and that no adhesive tape or tape residue is present. Remove any adhesive tape, paper, or other combustibles attached to any potentially hot surface.



Mount.

If the warmer is mounted on a stand or cart, examine the condition of the mount. If it is attached to a wall or rests on a shelf, check the security of the attachment. If the heater canopy is designed to rotate, test the security at the farthest points of travel and check for positive stopping at fixed-stop points.



Casters/Brakes.

If the warmer moves on casters, check their condition. Look for accumulations of lint and thread around the casters, and be sure that they turn and swivel, as appropriate. Check the operation of brakes and swivel locks, if so equipped. 



AC Plug/Receptacles.

Examine the AC power plug for damage. Attempt to wiggle the blades to determine that they are secure. Shake the plug and listen for rattles that could indicate loose screws. If any damage is suspected, open the plug and inspect it.



Line Cord.

Inspect the cord for signs of damage. If damaged, replace the entire cord or, if the damage is near one end, cut out the defective portion. Also, check line cords of battery chargers.



Strain Reliefs.

Examine the strain reliefs at both ends of the line cord. Be sure that they hold the cord securely.



Cables.

Inspect the cables (e.g., sensor, electrode, remote control) and their strain reliefs for general condition. Examine cables carefully to detect breaks in the insulation and to ensure that they are gripped securely in the connectors of each end to prevent rotation or other strain.



Fittings/Connectors.

Examine all pneumatic fittings and connectors, as well as all electrical cable connectors, for general condition. Electrical contact pins or surfaces should be straight, clean, and bright.



Probes.

Carefully examine the warmer's patient probes. If the hospital has more than one model of radiant warmer, be sure that probes are properly identified for use with the appropriate warmer. Interchanging probes may result in hazardous operation. Replace probes that are cracked or deteriorating.



Controls/Switches.

Examine all controls and switches for physical condition, secure mounting, and correct motion. Where a control should operate against fixed-limit stops, check for proper alignment, as well as positive stopping. Check membrane switches for membrane damage (e.g., from fingernails or pens). During the course of the inspection, be sure to check that each control and switch performs its proper function.



Heating Element.

If the heating element is a replaceable lamp, check that it is the correct type and wattage. Verify that filters or metallic lenses in front of the heating element are not cracked or scratched. The heating element canopy or housing, as well as all shields and protective devices, should be adequately secured. Check all plastic mounting components in the heating element and canopy for heat deformation. Check for loose fiberglass particles that can fall on the patient when the heating element or its shield is tapped or jarred. Clean any residue or dirt from reflectors, lenses, and heating element. Operate the warmer to verify that all sections of the heater operate.



Indicators/Displays.

During the course of the inspection, confirm the operation of all lights, indicators, gauges, and visual displays on the warmer and charger, if so equipped. Be sure that all segments of a digital display function.



Self-Test.

For units with a self-test mode, activate it and determine if the expected response is produced. 



Time/Date Settings.

Verify that the time and date settings on the unit are correct.



Network/Wireless Interfaces.

Review measures taken to ensure protection against the potential risks and vulnerabilities to the confidentiality, integrity, and availability of electronic information stored or transmitted by the device or system and verify that preventive measures are still active. For example, are passwords being applied correctly, have OS and virus protection patches and upgrades been installed, is the device still operating on a VPN (virtual private network) and are wireless security measures still in place. Verify that data backup processes are activated and that data can be retrieved from backups. 



Alarms .

Operate the warmer in such a way as to activate each audible and visual alarm. If the warmer has an alarm-silence feature, check the method of reset (e.g., manual, automatic) against the manufacturer's specifications. If the warmer has alarms for open- and short-circuited patient probes, check their operation by inserting open- and short-circuited probe plugs. Also check for a disconnected-probe alarm, and verify that it operates.



Audible Signals.

Operate the warmer to activate any audible signals. Confirm appropriate volume, as well as the operation of a volume control. Verify that the signal can be easily heard in the area in which the warmer will be used.



Labeling.

It is essential that radiant warmers include adequate placards warning of possible patient burns and other injury that can result from misuse of the equipment. If no such placard exists, make one and prominently attach it on the warmer. ECRI suggests the following wording: WARNING: Unattended or improper use of the warmer can overheat or burn the patient or result in significant water loss. Check patient temperature at least every 15 min.



Bassinet/Mattress .

Examine the bassinet's side panels for general condition and warping, and check that they can be easily raised and lowered. Check that hinges are clean and that panel latches hold the panels securely. Suspect defective latches if adhesive tape is being used to secure the panels.

If the mattress position is adjustable, check the ease of motion and security of the locking mechanism. Examine the mattress for cleanliness. If the warmer is to be used in the presence of flammable anesthetics, check that a conductive mattress cover is being used.



Accessories.

Inspect examination lights and phototherapy lamps for proper size, ease of positioning, and general condition. Check oxygen cylinders for adequate supply and appropriate fittings. Check flowmeters for proper operation. Inspect resuscitators and aspirators using a separate procedure if they were not tested after their last use.



Quantitative tasks: Grounding Resistance.
Measure the resistance between the grounding pin of the power cord (if so equipped) and exposed (unpainted and not anodized) metal on the chassis. Grounding resistance should not exceed 0.5 Ω. If the unit is double insulated, grounding resistance need not be measured.  



Temperature Accuracy.

This task checks the accuracy of the temperature readout, as well as the heater control circuit on warmers with an automatic mode. Connect the probe simulator to the warmer and set it for 34° or 35°C. If the warmer displays patient probe temperature, record the indicated reading and the simulated (actual) temperature on the form. Raise the control set-point temperature gradually, and record the value at which the heater activates (as indicated either by a heater on light or by slight deflection of a heater power meter). Now, lower the set-point temperature, and record the temperature setting at which the heater turns off. (On warmers with proportional control of the heater power, the heater will turn off at virtually the same temperature at which it activated.)

Repeat this task at a simulated probe temperature of 39°C, and check the accuracy of the display (do not check controller operation at this temperature). Patient probe temperature is generally within 0.3°C of the actual value, and the activation and deactivation points of the automatic control are well within 0.5°C of the probe temperature.



Alarm Accuracy.

Check the high- and low-temperature alarms with the warmer set to 37°C. Set the probe simulator to 37°C and verify that the alarm is activated as the simulated temperature is increased or decreased beyond the alarm limits.

Compare the high- and low-temperature alarm thresholds against the manufacturer's specifications. The thresholds may be fixed or may vary with the control setting. In either case, the measured values should agree with the manufacturer's specifications, typically ≤0.5°C.



Preventive Maintenance: Clean.
Clean the exterior, including vents and cooling fans. Clean residue or dirt from reflectors, lenses, and heating element.



Calibrate.

Calibrate if needed.
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