


Paediatric and neonatology technology

Special medical equipment
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• Biocompatibility
• Electromagnetic compatibility
• Protection against electrical hazards
• Protection against fault conditions
• Smaller electrode or sensor size
• Attenuation of electrical outputs 
• Protection against accidental falls 
• Protection related to surfaces and corners
• Protection against excessive temperatures 
• Protection against small size bodies
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General requirements



• EN 60601-2-19: Particular requirements for the basic safety and essential performance of infant 
incubators 

• EN 60601-2-20: Particular requirements for the basic safety and essential performance of infant 
transport incubators 

• Particular requirements for the basic safety and essential performance of medical beds for children 
• EN ISO 18778: Respiratory equipment - Monitors for young children
• EN 60601-2-21: Particular requirements for the basic safety and essential performance of infant 

radiant heaters 
• EN 60601-2-50: Particular requirements for the basic safety and essential performance of infant 

phototherapy equipment
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Standards



• Cover - isolation from the surrounding environment (infection, noise)
• Internal environment control - control of temperature, humidity and oxygen concentration is 

achieved by forced air circulation
• Temperature - heat loss by evaporation, conduction, radiation, convection (incubator temperature 

35-37 °C) 
• Sound - stress factor, impaired auditory development, greater oxygen consumption, maximum 

55dB
• Humidity - in the form of water vapour, ideally 40-60 %
• Phototherapy - LED lamp, wavelength of blue light (460nm), breakdown of bilirubin
• Technical box - heating element, fan, temperature probe, humidifier, air filter, alarm electronics
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Incubators



• Limiting heat loss in newborns
• Enclosure on the sides only
• Baby is not completely separated from the external environment
• For less serious conditions  
• Easier access and more contact with the newborn 
• Anti-decubital washable mattresses, rotating heat emitter with integrated phototherapy, 

skin probe servo control, integrated pulse oximeter, scale 
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Heated beds
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Hybrid incubator



• External heat source-free access to the child
• Electromagnetic radiation, near infrared (760 nm-1 mm) , does not damage the retina 
• Heating element
• Radiation is easily absorbed by infant's skin, causes increased blood flow, heat transfer to 

rest of body through blood 
• Temperature setting between 35 and 37 °C
• Connection of up to two sensors simultaneously 
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Infrared lamps
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Infrared lamps



• Indication of a change in the patient's condition
• Monitoring the effects of interventions and therapies 
• Measurement of temperature, ECG, blood oxygen saturation
• Artifacts
• Current sensors are mostly glued
• The future belongs to technology based on wireless transmission of information
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Monitors of physiological functions
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Wireless information transmission



• Monitoring electrocortical activity in preterm infants (after asphyxia)
• Information on future neurological outcomes
• Sensing can be single-channel or dual-channel using a pair of bipolar electrodes
• Amplitude is integrated and converted to a semilogarithmic scale after 10-second steps
• The point is that even small changes in the low voltage region (below 10 µV) are much 

more pronounced
• Amplitude information only, long-term monitoring
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Amplitude-integrated EEG
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Amplitude-integrated EEG



• Transmitting and receiving part
• Uses the same frequency band as Wi-Fi for transmission 
• Drawback is signal interference, invasion of privacy
• Modern devices use network protocols with data transmission encryption (300-800 m 

transmission)
• Temperature indicator around the child unit, speaker volume adjustment on the parent 

unit, microphone sensitivity adjustment on the child unit 
• Alarm indicating low battery, loss of transmitter and receiver range, low or high 

temperature alarm
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Baby monitory



• Warning of a decrease in respiratory rate (sudden death syndrome), irregular breathing
• Sensing plate with sensitive sensor (for children from 2 to 15 kg)
• Assessment unit mounted on the wall of the cot, connected to the pad by a cable
• Acoustic and visual alarm if the child does not breathe for more than 20 seconds or 

breathes slowly (less than 8 breaths per minute)
• Activity may be affected by shaking of cot, floors, cot should not touch other equipment
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Breathing monitors
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Baby monitors



• Therapy of ventricular fibrillation, ventricular tachycardia, atrial fibrillation and atrial flutter
• Alternating current depolarizes heart cells 
• Recommendation for initial dose is 2 J/kg increasing to 4 J/kg for both monophasic and 

biphasic discharges
• Smaller electrode area (in very young children, take care not to overlap electrodes)
• AEDs can self-detect the connection of the child's electrodes and automatically reduce the 

discharge energy to 50-70 J
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Children's defibrillators
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Children's defibrillators



Conclusion
• Mostly focused on premature or preterm babies
• Most devices are aimed at maintaining body temperature
• Monitoring of vital signs, especially respiratory activity
• Lack of devices designed and approved for paediatrics 
• More challenging device development, children are smaller and more active than adults, 

body structures and functions change during childhood 
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Thank you for your attention
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