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Where and Why Newborns die

Lawn JE, Cousens S, Zupan J.4 million neonatal deaths: When? Where? 
Why? Lancet 2005



The only proven therapy- Cooling

11 trials -1505 newborns.

TH- reduction in the risk of death or major disability (risratio k [RR], 0.75; 95% CI, 0.68-
0.83) 

Less neurodisability in survivors (0.77;  0.63-0.94) at age 18 months. 
Jacobs SE et al, Cochrane Review 2013



The Burden 

• Western data 
• HIE – 1-3/1000 Live births- 700 

HIE/year in UK

• Indian data-NNPD 
– 14/1000 live births –

364,000/year

– with 150,000 asphyxia deaths 
and 50,000 with CP every year 

• Cooling can potentially save 
50,000/ year



Equipment available for cooling

Olympic cool 
cap- 25 lakhs

Techotherm/Criticool
- 16-18 lakhs

• Expensive
• Needs continuous 

electricity
• Ongoing disposables 

needed- wrap/balnket/cap



Low cost alternative- Cool gel

• Frequent changes of 
packs

• More nursing input

• Constant monitoring

• More shivering

• More swings in 
temperature



Phase change material

▪ PCM- made of salt hydride and wax like                  
material

▪ Properties
✓stabilizes temp of whatever is in contact 
✓ acts as natural servo-controlled devices
✓Used in industry – refrigeration, 
buildings to save energy, PCM vest for hot 
environments etc

▪ Iwata et al.Arch Dis Child 2009-PCM mattress 
produced effective cooling in a piglet model of 
asphyxia

▪Thayyil et al, EPAS 2010- Phase II RCT in 
Calicut- effective cooling is possible using this 
method 

Techniques for therapeutic hypothermia during transport and in hospital for perinatal asphyxial encephalopathy. Nicola J. Robertson, Giles S. Kendall, Sudhin Thayyil. Semin
Fetal Neonatal Med. 2010 Oct;15(5):276-86



CMC PCM Mattress- Patent-
3184/DEL/2013

1) Outer Covering Layer-good conductor (only lines) 
2) Foam Layer (orange-yellow)
3) Insulating Layer (green)     
4) PCM Layer (red)
5)     Water Pack Layer (blue)





41 babies
Mean temp 33.45±0.260C
Rate of rewarming 0.25±0.090C
Target temp 96.2%
< 330C – 2.4%
> 34 0C – 1.4%



Miracradle- Design

Convection mattress

PCM FS 21

PCM FS 29

Insulated Cradle

http://www.miracradle.com/

• Initial results of the CMC PCM 
mattress presented at the NNF 
national conference -won the 
best innovation poster award in 
Dec 2012

• PLUSS advanced technologies-
Gurgaon had supplied the PCM

• Slow induction with initial 
prototype- hence in collaboration 
with PLUSS designed the 
MIRACRADLE with two layers of 
PCM with different melting points 
for better cooling







103 babies
Mean temp 33.5±0.390C
Rate of rewarming 0.28±0.140C
Target temp 85%
< 330C – 10.6%
> 34 0C – 4.9%



Scaling up and Impact of 
Miracradle

• > 300 Miracradles currently in use in India-
impact on hundreds of babies’ lives and future

• 15 Miracradles sold in South Africa, Kenya and 

• 1 Miracradle being trialled in Turkey

• Grand challenges Canada grant to trial the 
Miracradle in Kenya

• Drager Germany has taken distribution rights 
worlwide
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