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Neonate cooler
About MiraCradle

Christian Schliesske works as a Product Manager in the department for Life Support Systems at Dräger. 

With a background in industrial engineering and business management, his work focuses on medical devices 

for newborns, in particular for the application of therapeutic hypothermia. Before discovering a passion for 

neonatology, he gained experience at Dräger in various departments including engineering, service marketing 

and sales, both in Germany, and abroad. 
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CRADLE:

Framework with insulating function
This is a roto-moulded plastic structure which serves as a framework 
for placing all the other components of MiraCradle – Neonate 
Cooler. It is especially designed to provide insulation to the PCM, 
helping it to last longer. 

PCM SAVE® FS-29:

Induces and sustains target temperature
This forms the bottom layer of the MiraCradle – Neonate Cooler. 
Three units of savE® FS29 are placed at the bottom of the Cradle. 
It extracts heat from the neonate’s body to induce and sustain the 
target temperature over 72 hours.

Components of MiraCradle

Neonatal Mortality Worldwide

In 2016 2.6 Million infants died in their first month of life, with 
birth asphyxia being the second leading cause of neonatal 
deaths worldwide.1 Therapeutic hypothermia reduces mortality 
and neurodevelopmental complications in asphyxiated neonates2. 
Standard equipment is expensive, while ice packs used in low 
resource settings are labour intensive and associated with wider 
temperature fluctuations3. To ensure rapid reduction of neonatal 
mortality rates, evidence-based, cost effective interventions are 
required to be implemented on a global scale4.

MiraCradle Neonate Cooler consists of 4 components: Cradle, PCM 
savE® FS-29, PCM savE® FS-21 and a conduction mattress.

MiraCradle Neonate Cooler
MiraCradle – Neonate Cooler is an affordable cooling 
device for neonates or newborns suffering from Hypoxic-
Ischemic Encephalopathy (HIE) due to birth asphyxia. 
MiraCradle is recommended to be used in combination 
with a radiant warmer. It uses the advanced savE® Phase 
Change Material (PCM) technology to rapidly induce 
therapeutic hypothermia. PCMs are easily stored and 
charged in a standard refrigerator to be ready for use 
when needed.
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ILLUSTRATION THROUGH THE EXAMPLE OF ICE:
Ice provides a good illustration of what PCMs are. In its solid phase, 
water exists as ”ice” at sub-zero temperatures. When exposed to 
heat, the temperature of ice starts rising until at 0°C, it changes 
phase from solid to liquid. During this phase change, the temperature 
remains constantly at 0°C until all of the ice converts into water. 
(Refer to Graph 1 below) 

PHASE CHANGE MATERIAL
Phase Change Materials (PCMs) are special thermal energy 
storage materials that are able to store or release large amounts 
of thermal energy at a particular temperature while changing 
phase from solid to liquid or liquid to solid. PCMs are used as a 
reliable source of energy to maintain required temperatures in 
various industries. They use chemical bonds to store and release 
heat. The thermal energy transfer occurs when a material 
changes from a solid to a liquid or from a liquid to a solid. This is 
called a change in state or ”phase.” The temperature at which a 
material changes its phase from liquid to solid or solid to liquid 
is called “phase change temperature”.

PCM SAVE® FS-21:

This is the middle layer of the device that helps to initiate therapeutic 
hypothermia. Two units are used in conjunction to quickly bring 
the temperature of the newborn down to 33,5°C. Once target 
temperature is achieved savE® FS-21 is removed. 

CONDUCTION MATTRESS:

Improves heat transfer 
This is a gel-based bed which improves heat transfer between the 
newborn and the PCM. It also provides a comfortable surface for 
the newborn to lie on.

Graph 1: Illustration of the PCM‘s as the example of ice 
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The energy absorbed at 0°C by ice to turn it into liquid is higher 
than energy absorbed at any other temperature. This phenomenon 
is known as latent heat capacity, because the energy absorbed by 
ice remains ”latent” or ”hidden” and does not show as temperature 
change in the ice temperature.

As a result, if the requirement for a given application is to maintain 
temperatures at 0°C only, ice can be an excellent choice of energy 
storage. This valuable effect is limited to 0°C with ice.  With PCMs 
the phase change temperature can be designed depending on the 
requirement of a given application. Therefore PCMs perform like ice 
but can be used for any temperature.

PCM savE® FS-29 is a blend of organic materials in a polymer matrix. 
In its solid state it extracts heat from the newborn’s body, thereby 
inducing and sustaining hypothermia. Its phase change temperature is 
engineered to 29°C to provide the appropriate temperature gradient 
for continued energy transfer from the baby to the PCM.

PCM savE® FS-21 is a blend of various organic fatty acids in a 
polymer matrix. Its phase change temperature is engineered to 
21°C  which means it freezes below 21°C and melts above it.

The PCMs used in MiraCradle Neonate Cooler are incorporated in a 
polymer matrix to be form stable (FS). This allows them to keep the 
shape during the phase change from solid to liquid or liquid to solid 
and thereby prevent leakage even when punctured. The difference 
in the phase of the PCM can simply be felt by touch. In its solid 
state the PCM is hard and rigid while in its liquid state the PCM is 
slightly flexible.

PCM retains its latent heat capacity without any change in physical 
or chemical properties over a substantial number of cycles. The 
long lasting design of the PCMs allows repetitive use for up to  
three years.

Inducing therapeutic hypothermia with  
MiraCradle

PREPARATION: 

Step 1 Inducing hypothermia 
When the baby is placed in the MiraCradle the PCM starts extracting 
heat from the baby thereby reducing the temperature within 30-45 
minutes. The temperature of the baby gradually drops below 37°C. 
If the temperature does not drop below 34°C within half an hour, 
introduce two units of savE® FS21 between savE® FS29 and the 
conduction mattress. Make sure that savE® FS21 is hard and rigid 
to the touch before use. Do not use if savE® FS21 is flexible and not 
completely frozen. When the temperature reaches 33.6°C, remove 
savE® FS21 and place it back in the refrigerator. It usually takes 
5-10 minutes for the temperature to drop with savE® FS-21. SavE® 
FS21 is to be used only when the temperature of the baby is not 
dropping below 34°C.

MIRACRADLE PHASE CHANGE MATERIAL
MiraCradle Phase Change Materials are tailored to meet 
the requirements of induced therapeutic hypothermia for 
newborns. By engineering the thickness, conductivity and 
melting points a cost-efficient cooling system is created.  The 
PCMs used in MiraCradle Neonate Cooler are savE® FS-29 
and savE® FS-21.
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Added Value
3	 MiraCradle Neonate Cooler is easy to use as it requires only minimal supervision and the PCMs can be charged easily in a 

standard refrigerator. 
3	 Clinical studies prove the efficiency and a precise temperature control over 72 hours. [5], [7]
3	 The device is free of electronics and the PCMs are form stable to prevent leakage even when punctured. This makes the device 

safe for the patient and the user.
3	 A long lasting design of the PCMs allows repetitive use over three years. 
3	 MiraCradle neonate cooler is highly economical as costs are less than 1/5 of the available electronic devices and no maintenance 

or disposable consumables are needed.

Step 2 Maintaining hypothermia 
Once therapeutic hypothermia is induced, the temperature should 
remain stable between 33 and 34°C for a period of 72 hours. The 
three units of savE® FS-29 last for 72 hours, but the temperature 
should be monitored on a regular basis. If the temperature of the 
baby drifts above 33.8 °C, introduce savE® FS-21 as shown before. 
If the temperature drifts below 33.2°C, switch on the radiant warmer 
in manual mode at 10-20% output level and once the temperature 
raises back to 33.5°C, switch off the radiant warmer.

Step 3 Re-warming phase
Re-warming is done with the radiant warmer switched on 10-20% output 
level in manual mode. The target rewarming rate is between 0.2 - 0.5°C 
per hour. The temperature of the baby needs to be checked every hour. 

Do not take the baby out of the MiraCradle during the rewarming 
phase. When the newborn’s temperature reaches 36.5°C 
MiraCradle should be removed, and the baby kept in the open 
care system.

Clinical evidence
Therapeutic hypothermia has been proven to be effective for 
newborns suffering from HIE and is standard procedure in 
developed countries2,5. Clinical multi-centric studies with more 
than 100 patients’ prove the efficiency of MiraCradle and the 
technology of PCM which provide a low cost and effective method 
to maintain therapeutic hypothermia3,6. Furthermore maintenance 
of target temperature is comparable to servo-controlled devices7.
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This document does not replace the original instructions for use of MiraCradle Neonate Cooler.  Please use the system according to current clinical guidelines for therapeutic 

hypothermia treatment. 

MiraCradle Neonate Cooler has been researched, designed and developed by Pluss Advanced Technologies Pvt. Ltd. in collaboration with the Department of Neonatology, 

Christian Medical College Vellore, India.
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