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Project Report 

 

 
PROJECT PURPOSE 

 

The goal of this project was to establish a value proposition for newborn thermal care devices in 

low-resource settings.  

 

 

SUMMARY OF WORK CONDUCTED 

 

Objective 1: Determine the need for a low-cost thermoregulation technology. 

 

1.1 Conduct a literature review to assess potential uses and users of lower-cost 

thermoregulation devices.  

 

Under Objective 1 we reviewed the literature on thermoregulation devices and approaches for 

newborns. The review was limited to published articles printed in English listed in one of three 

online reference databases: PubMed, ScienceDirect, and Google Scholar. 

 

Background 

An estimated 4 million newborns die in the first month of life. Up to 3 million of these newborns 

die in the first week of life. Some 20 million low birth-weight (LBW) babies are born each year 

and represent more than one fifth of the neonatal mortality rate.
1
 While the mortality rates for 

children under the age of five have declined substantially over the past several decades, the 

neonatal mortality rates have remained relatively constant. According to most recent studies, 

infections account for 36 percent of newborns deaths, complications from prematurity account 

for 27 percent of newborn deaths, and birth asphyxia contributes to 23 percent of newborns 

deaths.
2
 Most of these deaths occur in developing countries where mothers and infants lack 

access to basic health care services. Each day 3,100 newborns die within 24 hours of birth. 

Ninety percent of these babies could be saved if breastfeeding and warmth are provided 

immediately.
3
 Seventy percent of these deaths could be prevented with simple low-cost 

interventions, coupled with educating mothers and health workers to facilitate widespread 

implementation of essential newborn care practices.
4
 Elements of essential newborn care include 

clean delivery and basic hygiene, immediate and exclusive breastfeeding, and thermal protection 

to prevent and manage neonatal hypothermia.  

 

Hypothermia can affect healthy newborns as well as at-risk newborns. It can happen very 

quickly in LBW infants, sick newborns, or newborns that have been resuscitated; therefore 

intervention at birth is critical for every newborn. The critical period is immediately after birth 

and the following 12 hours. The two most common causes of hypothermia are: (1) the health of 

the newborn at birth such as body weight, presence of infection, and difficulty breathing; and (2) 

external factors such as the place of birth, the ambient temperature of the delivery area (drafts, 

insulated resting surface, level of humidity), and cultural factors (bathing at birth, type of 
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swaddling, massage or oil use, proximity to mother, and lack of recognition of the signs of 

hypothermia). Exposure during transport of the newborn is also a major cause of hypothermia. 

Often the most vulnerable infants are the ones that need to be referred and moved to a facility 

that can provide the care needed. All of the above play a key role in causing hypothermia and 

delaying the stabilization of body temperature in the newborn.
5
  

 

Care of the newborn 

Normal body temperature range is between 37.5° and 36.5°C.
6
 According to World Health 

Organization guidelines, hypothermia occurs when a newborn’s body temperature drops below 

36.5°C. This is usually caused by having the baby in a cold, drafty environment. Mild 

hypothermia is also called cold stress and occurs when the infant’s body temperature is between 

36.5°C and 36°C. If body temperature starts dropping, steps must be taken to re-warm the infant. 

Moderate hypothermia occurs between 35.9°C and 32°C and can lead rapidly to severe 

hypothermia if the infant is not warmed immediately. A body temperature of less than 32°C is 

severe hypothermia; at this temperature the infant is in danger and skilled care must be provided. 

 

Routine practices and care of the newborn include providing a warm delivery room, drying the 

infant immediately after birth, and wrapping the newborn in a warm soft blanket, covering the 

head with a knit hat, and making sure that the surfaces with which the infant will be in contact 

are warm and away from drafts. Maintaining room warmth, immediate drying and wrapping, 

prompt recognition of hypothermia, and re-warming of hypothermic infants averts up to 40 

percent of neonatal deaths.
7
 If the newborn’s temperature falls below 36°C or if the newborn is 

sick or LBW, warming and re-warming the baby is especially important. Immediate intervention 

is the key to the survival of the newborn. Health workers are instructed to use available methods 

to begin warming the baby immediately at birth. For a healthy infant, essential newborn care 

guidelines are followed to accomplish basic warming. For at-risk newborns, use of incubators, 

radiant heaters, warm rooms, or heated beds is recommended followed by skin-to-skin care or 

contact (STSC) once the newborn is stable.  

 

The most effective way to deal with a drop in body temperature is to re-warm the baby 

immediately. The most common methods for re-warming a baby in developed countries is with 

incubators, radiant heaters, and a heated bed—in combination with wrapping the baby in a dry, 

soft cloth that covers the head. In the developing countries with the highest rates of neonatal 

mortality, deliveries occur in the home or away from health facilities equipped with incubators 

and baby heaters. Furthermore, incubators cost thousands of dollars and are available primarily 

in urban hospitals. Even when available, they are largely in disrepair. Most rural parents cannot 

afford to get their babies to these urban hospitals. Preventing hypothermia in newborns requires 

delivery of the baby in a warm room, drying it immediately, and wrapping it in a warm dry cloth 

or giving it to the mother as soon as possible for STSC and warmth.  

 

Incubators, radiant warmers, and heated water-filled mattresses 

The use of infant incubators
 
is meant to prevent excessive heat loss in at-risk newborns or to re-

warm and stabilize the temperatures in a newborn that has experienced rapid heat loss. If they are 

well maintained, functioning, and used properly, incubators can help stabilize and warm 

newborn infants, particularly LBW infants and at-risk newborns. Most incubators are 

unaffordable for country programs and difficult to maintain. Additionally, most of these 



Newborn Thermal Care Devices for Low-Resource Settings 

PATH 2009 

 3 

incubators are designed for hospital use, requiring a constant and stable source of electricity. 

Alternative warming methods are being explored and studied. These include wrapping the infant 

at birth and placing the newborn under radiant warmers and on heated mattresses. A simple and 

lower-cost heat-filled mattress developed by KANMED (also sold as the Joey Baby Warmer
™

) 

has been used widely in developed countries to treat hypothermia in LBW infants. There has 

been little research on its use and effectiveness in low-resource settings, however. A study 

carried out in a neonatal ward in Addis Ababa, Ethiopia, compared three methods—incubators, 

heated mattresses, and heated rooms—and identified weight gain and core temperatures as 

outcome measures. Results showed that weight gain after one week was highest among the 

infants placed in incubators, mid-level for infants placed on the heated mattresses, and lowest for 

infants in heated rooms. The same results were true for core temperature. The authors concluded 

that heated mattresses might provide a low-cost and effective alternative for providing warmth to 

LBW newborns.
8 

 

Wraps 

Wraps of various kinds are described as barriers to heat loss. Many are made of plastic including 

polyurethane. Also included in this category are blankets made of biaxially oriented polyethylene 

terephthalate (Mylar
® 

is one commonly known trade name) such as the ―silver swaddler‖ and 

caps to cover the newborn’s head. In their review of methods and studies on neonatal 

hypothermia in low-resources settings, Kumar et al.
5
 found that synthetic wraps and infant 

insulation devices such as boxes, bags, and covers protect the newborn and prevent heat loss and 

can play a role in re-warming the infant if used immediately after birth. Darmstadt
9
 looked at 

various low-cost bags and wraps and found that if used properly they lowered rates of 

hypothermia in premature newborns. In all cases newborns must be wiped, dried, and covered 

with a blanket and a knit cap immediately following birth. McCall et al.
10

 reviewed a wide range 

of studies that looked at these interventions. They studied interventions that were applied within 

10 minutes after birth and limited their analysis to studies focused on infants born in delivery 

room settings and infants born prematurely. Studies looking at wraps showed large variation in 

results. The overall findings were that these barriers and wraps are effective in infants born at 28 

weeks or less, but showed no effect on infants from 28 to 31 weeks gestation. There was no 

direct evidence that wraps improve long-term outcomes. A study by Knobel
11

 tested wrapping 

premature infants in polyurethane bags immediately after birth. After wrapping them, the infants 

were placed on radiant warm beds and resuscitated. The study found that the intervention had a 

positive effect on the infant’s body temperature, but there was insufficient evidence to conclude 

that it had an effect on mortality rates. In addition to having an impact on the core body 

temperature of the newborn at various gestational ages, the wraps were found to be safe and not 

to interfere with resuscitation procedures or monitoring and assessment of the newborn.  

 

No studies comparing the plastic wrap technique with LBW infants to other interventions such as 

warming pads or STSC exist. In 2006, the International Liaison Committee on Resuscitation 

revised its recommendations on care of the newborn to include ―proven value of occlusive
 

wrapping of very low birth weight infants <28 weeks’ gestation
 
to reduce heat loss.‖

12
 A study 

by Lee
13

 pointed out that a problem can occur with temperature maintenance in wrapped infants 

if the newborn urinates into the plastic wrap. So care must be taken to monitor and take action to 

dry off the newborn immediately. Another issue that needs more research is the potential for 

plastic wraps and caps to cause hyperthermia in newborns. While this has not been reported as a 
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significant problem, it is worth keeping it in mind. The main advantage of the wraps is that they 

are low-cost, quite readily available, and have shown enough improvement in temperatures of 

premature newborns to warrant further attention and study.  

 

The literature review suggests that although data are still limited, especially the effects of various 

approaches to thermoregulation on newborn mortality, the benefits of immediate and effective 

thermoregulation of both healthy and at-risk newborns is quite significant and warrants further 

study. Furthermore, the research points to the need for in-depth study of the most effective and 

efficient uses for the various approaches given the limitations of the settings and facilities in 

which they would be applied. The greatest need probably lies at the periphery of the health 

system, in low-resource areas where access to health facilities is limited, trained health care 

providers are scarce, and the ability of family members to recognize that an infant may be in 

danger is not evident.  

 

1.2 Conduct a literature search and an analysis of the skin-to-skin care approach to keeping 

babies warm.  

 

STSC, also known in some areas as kangaroo mother care (KMC), has been advanced as an 

effective alternative to costly and often unavailable incubators. The method was first proposed in 

1978 by a physician in Colombia where incubators were scarce and access to health care was 

limited. The newborn is placed upright between the mother’s breasts and covered with her 

clothes. It has shown promising results for the prevention and management of hypothermia in 

both healthy newborns and LBW newborns. The main advantages of STSC care have been 

described in detail in many publications.
14,15,16,17,18

 Babies that are separated from their mothers 

or cannot have STSC are at greater risk of hypothermia. These babies must be kept warm and 

protected by wrapping them in warm material. In a recent study conducted in Ethiopia by Save 

the Children, the survival rate of LBW/preterm babies who received STSC was 78 percent 

compared to a 63 percent survival rate for those infants who received conventional care. Similar 

results were found in India.
3
  

 

Sufficient evidence exists so that STSC is now considered to be at least as effective for infants 

over 28 weeks gestation as standard care with incubators.
15

 In addition to thermoregulation, 

STSC promotes breastfeeding and bonding while providing the warmth needed by the newborn. 

It can be used in any setting. For hospitalized infants, STSC is most commonly used 

intermittently to promote breastfeeding and bonding. For at-risk and LBW infants the method is 

recommended only after the sick, resuscitated infant has been stabilized and shows no signs of 

distress. STSC requires the mother to be constantly available to hold and breastfeed the baby, 

thereby restricting her movements and her ability to carry on with other duties and chores. A 

2003 Cochrane Review article indicated that KMC helps maintain the warmth of newborns and 

has some beneficial effects on reducing the incidence of respiratory tract infections and bacterial 

infections in newborns.
17

 This article also points out some of the advantages of KMC over 

traditional incubator care but suggests the need for further studies to demonstrate its 

effectiveness in reducing infant mortality.  

 

A study by Sontheimer
16

 looked at the transport of 31 term and stable preterm infants using 

KMC as a mode of transport. The time for transport was between 1 and 4 hours. During that time 
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the infants’ vital signs were closely monitored and were found to remain stable in all infants. The 

findings suggest that KMC as a transport method may reduce the incidence of internal bleeding 

and other risks caused by the shaking and jarring caused when the infant is in a transport 

incubator. Overall the author concluded that KMC is an optimal method of transport, providing 

continuous warmth and less disruption and trauma to the infant. This may be especially critical in 

rural areas where transport is limited and distances to health facilities are greater. The study did 

point out that KMC may not be appropriate for very sick infants in need of critical care during 

transport. Further studies are needed to support these preliminary findings. 

 

1.3 Conduct key informant interviews with a select group of experts to ascertain viewpoints on 

needs and uses of low-cost thermoregulation devices and how these would interact with 

skin-to-skin care.  

 

Initially, the team developed a series of questionnaires about the overall need and perceived 

value of thermoregulation devices for newborn care at various levels of facilities, as well as 

specific design features of a small group of devices. We distributed these questionnaires to 

attendees at a newborn health meeting in Washington, DC, in March 2009. The response rate to 

these questionnaires was very low. Based on that experience, we formulated a new plan to 

collect expert opinions. First, we contacted a select group of newborn health experts (n=19) via 

email to ask them if they would join a teleconference discussion about thermoregulation devices. 

We received an affirmative response from 7 individuals and then scheduled the teleconference. 

Due to unanticipated scheduling conflicts, only 4 experts were able to join the teleconference. 

Subsequently, we collected information via several individual phone interviews. Table 1 lists the 

experts invited to provide feedback to this project. 

 

Table 1. List of experts contacted 

Name Affiliation 

Massee Bateman* Saving Newborn Lives/Save the Children 

Maneesh Batra Seattle Children’s Research Institute 

Jonathan Spector Pediatrician and member of the Section on International Child Health 

Kate Kerber* Saving Newborn Lives/Save the Children 

Betty Kirkwood* University of London 

Vishwajeet Kumar  Johns Hopkins University, King George’s Medical University 

Joy Lawn* Saving Newborn Lives/Save the Children 

Jim Litch PATH 

Emma McCall* Queen’s University Belfast 

Indira Narayanan* BASICS 

Christina Nelson University of Colorado Denver 

Holly Newby* UNICEF 

Robert Pattinson* University of Pretoria 

Vinod K. Paul* All India Institute of Medical Sciences 

Timothy Prestero Design that Matters 

Elise van Rooyen* Kalafong Hospital 

Sunita Vohra* University of Alberta 

Steve Wall Saving Newborn Lives/Save the Children 

Mark Young* UNICEF 
*Contacted but did not provide input 
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Generally, the experts identified the following key needs for thermoregulation of newborns: 

1. Identify normal versus LBW babies. 

2. Identify how severe any underlying problem is. 

3. Identify the severity of hypothermia. 

4. Decide if you are treating hypothermia or preventing hypothermia; strategize procedures 

for both. 

 

Experts noted that behavior change may be sufficient in some settings to address infant warming 

issues whereas the use of technology may be feasible and essential in other settings.  

 

They confirmed that no good resource for identifying hypothermia currently exists. The most 

commonly practiced method is to touch the baby in multiple areas (chest, head, and extremities) 

with the back of the hand to try and identify the baby’s temperature. Most hypothermic LBW 

babies often have suffered some type of asphyxia. 

 

The experts agreed that the various settings in which newborn thermal care is provided must be 

considered—in the community, for transport, or in a facility. In each setting, particular product 

requirement specifications would be needed. Additionally, in conjunction with setting, the 

experts urged us to consider whether the corresponding primary purpose of the device is (1) 

infant insulation, presumably for healthy newborns and to prevent hypothermia; (2) infant 

warming, presumably for infants that are resuscitated after birth and/or during transport and to 

manage mild hypothermia; or (3) infant thermoregulation, presumably for sick infants that are 

medically unstable and that need to be treated for hypothermia. 

 

A fourth setting was also identified: home care of a sick infant. Experts considered this to be a 

risky situation and did not know of any devices that are currently designed for this use. 

 

Experts were asked to comment specifically on the needs of a device for three scenarios—setting 

plus corresponding purpose—community-based care, transport care, and facility-based care.  

 

Scenario A: Community-based care 

Many devices are heat stabilizers and do not provide a heat source. This is because these devices 

simply provide insulation; if the baby starts to get colder the device will not help raise the 

temperature.  

 

STSC was identified as the preferred and most plausible method for maintaining warmth of 

babies in the community. STSC coupled with breastfeeding causes a rapid temperature 

increase—it can increase an infant’s body temperature to almost normal in 10 to 15 minutes. All 

the experts discourage the use of a device in addition to STSC. Challenges associated with the 

use of adjunct devices were (1) identifying when the use of a device is necessary, (2) proper use 

of a device, (3) community acceptance of new technology/devices as they often prefer more 

familiar methods or home-made solutions, and (4) detracting from or discouraging use of 

effective low-cost methods such as STSC.  

 

Are thermal care devices necessary at the community level? Generally, the feeling was that use 

of essential newborn care behaviors mitigates the need for warming devices at the community 
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level. For example, immediate breastfeeding helps to raise infant temperature. Drying, wrapping, 

and placing a hat on the baby are already very effective. Devices seem more necessary when the 

mother is very active and cannot continue STSC care for the necessary time needed, the mother 

is too exhausted after birth to maintain STSC for a prolonged period, or when transport of a sick 

baby to a referral care facility is necessary.  

 

Education was identified as the most important issue of community-based care, specifically 

around timely recognition that an infant is in danger and in need of extra warmth. Communities 

may have ways of identifying and managing this need to raise awareness but may not be known 

at the individual family level. Experts also discussed whether, at the community level, settings 

with colder climates change the need for devices that specifically generate heat.  

 

The use of various kinds of wraps was discussed. Generally, the group felt that any wraps used 

after birth should be low cost and already commercially available. The experts noted that wraps 

do not provide a heat source as they only help to maintain the body heat of the infant. Wraps are 

problematic when dealing with urination since once a baby urinates the wrap will get cold and 

need to be removed. Thus it is important to be able to clean wraps for reuse. Inclusion of wraps 

in a clean delivery kit was offered as a potential distribution route. If that were to be undertaken, 

the experts suggested that hats could also be included with the wraps. 

 

Scenario B: Transport to higher-level facility 

Jonathan Spector was involved in a study in Panama which demonstrated that most babies who 

were transported to a health center were already hypothermic. Transport devices might be more 

beneficial if they had some sort of heat-generation source. There are several issues associated 

with devices used for transport. One is device location, or where the devices would be housed in 

order to make them available when transport is necessary to a health facility. They would need to 

live in a central location within the community, and some entity would need to be responsible for 

their care and use. Another issue is that devices would need to be ready for immediate use (i.e., 

requiring no preparation or charging time). And finally, a system would need to be in place in 

order to get devices back to the community and ready for reuse. 

 

Scenario C: Facility-based care 

Experts agreed that there seems to be a more critical need for thermoregulation devices at the 

facility level because health facilities often see infants in a more critical state which requires 

access to more care and better devices. Success often depends on how competent a health worker 

is at quickly diagnosing the problem and starting the method of treatment immediately. 

 

STSC is not always promoted at the facility level. Facilities must be careful not to rely solely on 

technology-based solutions and therefore overlook community practices like STSC. The 

category of ―facility‖ may be too general and broad. There might be a need to redefine facility to 

a three-tier system based on the level of need with which each facility is capable of dealing. 
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Objective 2: Generate a comprehensive inventory of thermoregulation devices available or 

currently being developed and complete an analysis of the key characteristics of the 

thermoregulation technologies, including design, cost, maintenance, and training 

requirements.  

 

2.1 Conduct a literature and web-based search to identify existing technologies or those in 

development. 

 

We searched for thermal care technologies that were developed or are being developed for use in 

low-resource settings only thereby excluding many of the neonatal incubators currently on the 

market. In total, 19 existing technologies or technologies under development were identified as 

being positioned for use in low-resource settings.  

 

It is interesting to note that the majority of device design initiatives were spawned by university-

based bioengineering class projects or competitions (i.e., D-Lab at the Massachusetts Institute of 

Technology, Entrepreneurial Design for Extreme Affordability class at Stanford University, 

Harvard Social Entrepreneurs in Health, Rice University 360° Initiative for Global Health 

Technologies, etc.). Many of these design efforts converged and were nurtured further at the 

technology design/incubation company, Design that Matters (DtM). A nonprofit group based in 

Cambridge, Massachusetts, DtM is committed to the design of new products that address a social 

need in developing countries. It is based on a collaborative design process that brings together 

students and professors in top academic institutions. These groups are asked to generate creative 

ideas for products that serve specific needs in developing countries. One of theses projects 

involved the design and development of a low-cost incubator and isolation unit. Figure 1 maps 

out the various design initiatives in order to better understand the generative source of 

technologies in development. 

  

Figure 1. Generative source map for design initiatives 

Rice University Stanford MIT

Amy Smith pioneers

portable incubator with phase 

change material for various 

applications, known as 

PortaTherm that leads to spin-off 

initiatives

Harvard RISD Arizona State

Course: Beyond   

Traditional Borders

Rice 360°: Initiative 

for Global Health 

Technologies

Course: 

Entrepreneurial   

Development for 

Extreme 

Affordablity
• DtM/MIT Media Lab

• Design for Sustainable Development

• Leaders for Manufacturing/ Global 

Operations Program

• International Development Design 

Summit

Harvard Social 

Entrepreneurs in 

Health (HSEI)

Neonatal incubator
DtM challenges 

students to design 

incubator

Design that Matters (DtM)
incorporated as a nonprofit in 2003

mKat

Embrace Global/Embrace

Life Raft 

Incubator
Neo-Nurture IncuPouch™

Appropria Global Solutions (Anya portable infant incubator)

DtM/CIMIT

Neonatal incubator

Fixable infant incubator
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2.2 Meet with relevant stakeholders to discuss their technologies, as needed.  

 

The team talked to seven device developers/distributors (Table 2) to discuss specific points 

related to their technologies. For the most part, discussion focused on device features in order to 

allow the team to better understand potential device performance in various settings. 

 

Table 2. Device contacts 

Device Entity Contact(s) 

DtM incubator Design that Matters Tim Prestero 

Embrace Embrace Global Jane Chen 

Infant warmer Economedics/East Meets West Eric Woods 

IncuPouch
™

 NeoEmbrace International Prasanga Lokuge 

Joey Baby Warmer
™

 AES, Inc. (distributor) Sam Shook 

KANMED baby warmer KANMED AB Annika Engstrand 

Fixable infant incubator Nutri Pro Salud Paola Lira, Aparna Ramanathan 

Rice box incubator Rice University Dr. Maria Oden 

 

2.3 Obtain prototypes of new low-cost thermoregulation devices and conduct a design review.  

 

The team obtained the following devices, items, or prototypes: Embrace, IncuPouch
™

, a Mylar
® 

blanket, cloth baby bunting, foil baby bunting, Ready-Heat
™

, and Porta-Warm
®
. Information 

about the other devices was obtained through websites and conversations with 

distributors/developers.  

 

Team members conducted an informal design review for each of the devices identified in the 

inventory. The team created a set of potential tests that could quantify how well each device 

maintained temperature over time. Implementing these tests proved challenging since it would 

require the ability to procure each device under review and necessitates simulated infant 

temperature be monitored while using each device. Thermal infant mannequins are not readily 

available and are very expensive. Due to timeline and budget constraints, the team decided that 

thermal testing was beyond the scope of this project and instead decided to conduct a qualitative 

comparative device inventory with both team and expert input. 

 

2.4 Summarize product landscape and comparative device inventory.  

 

Based on the above work, the team created an inventory of thermal care products with potential 

for use in low-resource settings (see Appendix 1). Based on input from experts in the field, the 

team created product requirement specifications for thermal care devices (see Table 3) for the 

three scenarios described above. 
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Table 3. Product requirement specifications for thermal care devices  

Scenario A:  

Community-based care 

Infant insulation for 

healthy newborns and to 

prevent hypothermia 

Scenario B:  

Transport to higher-level facility  

Infant warming for sick newborns that are 

resuscitated after birth and/or during 

transport and to manage mild hypothermia 

Scenario C:  

Facility-based care 

Infant thermal regulation for sick 

newborns that are medically unstable and 

need to be treated for hypothermia 

Behavior change communication B1. Instant heat generation C1. Generates and maintains heat  

Essential newborn care 
B2. High/low indicator for device temperature 

(threshold/range) 
C2. Real-time temperature indicator for infant 

Skin-to-skin care  
B3. Maintains warmth for time that it takes to travel 

maximum possible distance to health facility  

C3. Limited temperature control by user, or 

high/low temperature signal for device 

 B4. Minimal or no maintenance C4. Minimal maintenance/consumables 

 
B5. Ease of use for unskilled or minimally skilled 

health workers, and/or family members/caregivers 
C5. Easy to use by trained health workers in 

urgent care setting 

 B6. Easy access to baby (to change diaper, feed, etc.) C6. Easy access to baby (to change diaper, etc.) 

 B7. Keeps moisture away from baby’s body C7. Baby visible when device in use 

 B8. Baby visible for monitoring 
C8. Low-literate and written instructions imprinted 

on device  

 B9. Low-literate instructions imprinted on device C9. Alternate power source if uses electricity 

 
B10. Not dependant on electricity; minimal energy 

requirements 
C10. Durable for routine daily use 

 
B11. Durability in varying conditions (e.g., shock, 

temperature, humidity, elevation) 
C11. Able to be reused 

 B12. Able to be reused C12. Easy to clean 

 B13. Ease of cleaning C13. Affordable (for setting) 

 B14. Inexpensive (for setting) 
C14. Appearance of high-tech design to appeal to 

health professionals 

 B15. Looks finished, well made 
C15. Safety: able to hold infant securely with no 

risk of dropping/falling 

 
B16. Safety: able to hold infant securely with no risk of 

dropping/falling 
C16. Safety: manufactured of nontoxic materials 

 B17. Safety: manufactured of nontoxic materials 
C17. Safety: no chance of suffocation or 

strangulation 

 B18. Safety: no chance of suffocation or strangulation C18. Able to transport infant in case of surgery or 

when infant needs to be moved to other 
location within facility  

B19. Portability: device can be carried by health 
worker/caregiver 

 

The product requirement specifications were used to develop a product evaluation matrix. The 

experts were asked to review the specifications for each scenario and to choose the five most 

important criteria. These criteria were incorporated into the final product evaluation matrix by 

weighting them as follows: 1=part of original product requirement specification compiled by 

team; 2=identified as one of five most important specifications by one expert; and 3=identified 

as one of five most important specifications by two or more experts. The team applied the 

product evaluation matrix to each device for scenario B and scenario C. Product evaluation 

results are reflected in Appendix 2 and Appendix 3.  

 

Objective 3: Analyze potential market opportunities for low-cost thermoregulation devices.  

 

3.1 Identify potential pathways for manufacture, distribution, and introduction of device(s) 

and present results to relevant design teams.  
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We have identified two potential markets where development of a thermal care device for sick or 

low-birth-weight babies provides a possible advantage over skin-to-skin care or current local 

practices: (1) sick newborns in need of transport to health care facilities, and (2) sick newborns at 

a health care facility. Figure 2 shows the pathway of thermal care products in terms of the 

stakeholders described below. 

Figure 2. Thermal care product pathway 

Product developers 

Eight independent product developers and four 

university teams have been identified. We do not 

know the level of freedom to operate or intellectual 

property protection each developer has. 

 

Manufacturers 

Several  manufacturers were identified. They included  

General Electric, KANMED, and Economedics (the 

commercialization/manufacturing arm of East Meets 

West [EMW], formerly called MTTS). Any party can 

purchase devices from Economedics although EMW 

is their current sole buyer. 

 

Distributors 

Possible distribution channels could include bundling 

devices with additional newborn care technologies 

and making them available to existing programs such 

as EMW. In addition, demonstrating cost-

effectiveness and efficacy of a low-cost thermal care 

device may make it attractive to ministries of health 

(MOH) or donor-funded programs. 

 

Purchasers 

Purchase decision-makers are unlikely to be the end users (mother/child) or frontline health care 

workers. High-level purchase decision-making through funders or an MOH is a more likely 

avenue for procurement. Understanding the purchaser needs and tradeoffs are critical for further 

development. 

 

Transport 

Rough estimates of the market size for transport-related devices in low-resource settings 

(specifically Africa) with one device per rural nurse/midwife puts the number of necessary 

devices at approximately a half million. At an average retail price of US$41 per device for the 

top two rated devices (with pricing available) the market size for new devices is nearly US$23 

million. 
 

Facility 

Rough estimates of the market size for the facility market in low-resource settings (specifically 

Africa) with an estimated three nurses/midwives per device equals 70,000 devices. As a 

consequence of requiring greater sophistication in device technology, the average price of the top 

two rated devices is US$1,138, resulting in an estimated market size of $81 million.  
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Mother and child 

In developing countries, the number of full-term LBW births is approximately 15.1 million per 

year. Home births account for 64 percent or 9.7 million annually, and facility births 5.4 million. 

In Africa, 56 percent of births are attended by a skilled health professional, the target group for 

being able to identify and provide thermoregulation treatment. It is assumed that all 5.4 million 

facility-based births are attended by a professional resulting in 3 million births attended to at 

home, for a total addressable population of 8.4 million births per year. 

 

 

SUMMARY OF KEY FINDINGS 

 

The evidence is clear that regardless of the settings and the conditions in which birth takes place, 

interventions to regulate the temperature of a newborn, (especially infants born prematurely or 

sick or those having difficulty breathing) are critical. They must be simple, easy to use, easy to 

maintain, culturally appropriate and effective. 

 

As evidenced by the large number of design initiatives in this product space, graduate-level 

courses can be fruitful design sources. The large number of designs that are generated need to be 

offset by a realistic expectation about the number of product development initiatives the current 

funding environment can support. In some ways, an overabundance of potentially appropriate 

designs can hamper the product development opportunities due to growing competition for 

resources.  

 

The evaluation matrix that we employed appeared to function well in identifying optimal designs 

for the various use settings and scenarios. The need for a voltage regulator for all devices using 

electrical current is an additional design specification that was not included in the evaluation 

matrix.  

 

The results of our comparative evaluation and specific design improvements for each of the 

highest-ranked devices follow. 

 

Thermal Care Product Evaluation and Specific Design Improvements for Highest-Ranked 

Products  

 

Scenario B: Transport to higher-level facility (possible points=117) 

Purpose of product in this transport setting: infant warming for sick newborns that are 

resuscitated after birth and/or during transport and to manage mild hypothermia. 

 

IncuPouch
™

 (105 points) 

This device scored the highest of all devices for this type of transport scenario possibly due to 

the ability of the device to work in conjunction with STSC to generate heat. This reflects the 

findings by Sontheimer, who documented by testing temperature increases in the infants in the 

study, that KMC generates heat and/or can do so with an extra throw or blanket very easily.
16

 

The IncuPouch
™

 device could benefit from design improvements to (1) include a high/low 

indicator for device temperature, (2) enhance access to the infant for diaper changing, etc., (3) 

investigate materials that could wick moisture away from the infant’s body in case of urination, 
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(4) make the infant more visible while using the device, (5) imprint low-literate instructions for 

use on the device, and (6) enhance the overall appearance of the device.  

 

Embrace (97 points)  

This device scored the second highest of all devices for this type of transport scenario. The 

Embrace device could benefit from design improvements to (1) generate heat instantly; (2) 

maintain warmth for longer than four hours in case of long transport; (3) reduce maintenance 

needs; (4) optimize ease of use; (5) enhance access to the infant for diaper changing, etc.; (6) 

investigate materials that could wick moisture away from the infant’s body in case of urination; 

(7) make the infant more visible while using the device; (8) imprint low-literate instructions for 

use on the device; and (9) ensure that there is no chance of strangulation or suffocation of the 

infant while using the device.  

 

Scenario C: Facility-based care (possible points=102) 
Purpose of product in this facility setting: infant thermoregulation for sick newborns that are 

medically unstable and need to be treated for hypothermia. 

 

Economedics (98 points) 

This device scored the highest of all devices for this type of facility scenario. Two design 

improvements indicated are to (1) imprint low-literate and written instructions for use on the 

device and (2) optimize alternate source other than electricity.  

 

Lullaby
™

 (97 points) 

This device scored the second highest of all devices for this type of facility scenario. Three 

design improvements indicated are to (1) imprint low-literate and written instructions for use on 

the device, (2) optimize alternate source other than electricity, and (3) offer an affordable price 

(<US$ 1,000). 

 

Life Raft (97 points) 

This device scored the highest of all device designs under development for this type of facility 

scenario. Four design improvements indicated are to (1) include real-time temperature indicator 

for the infant, (2) imprint low-literate and written instructions for use on the device, (3) optimize 

alternate source other than electricity, and (4) offer an affordable price (<US$ 1,000). 

 

DtM ―car part incubator‖ and Neo-Nurture (both scored 96 points) 

These devices were tied for the third highest score for this type of facility scenario. The same 

four design improvements were indicated for each device. Improvements were to: (1) include 

real-time temperature indicator for the infant; (2) reduce maintenance needs; (3) imprint low-

literate and written instructions for use on device; and (4) offer an affordable price (<US$1,000). 

 

 

CONCLUSIONS 

 

The project goal to establish a value proposition for newborn thermal care devices in low-

resource settings was realized. The value propositions for newborn thermal care devices center 

around the transport- and facility-based care scenario, as these were seen to be the most 



Newborn Thermal Care Devices for Low-Resource Settings 

PATH 2009 

 14 

acceptable and feasible usage scenarios for these devices. Within these two usage scenarios, 

focus on purchasing decision-makers and providers is critical to creating a sustainable market 

demand for manufacturing and product development—two stakeholders that are either already 

actively developing a solution for newborn thermoregulation, or in the case of manufacturers 

simply require an economic return.  

 

The value proposition for purchasing decision-makers is currently less developed, as it would 

require a quantitative understanding of the total health system costs and benefits. Important 

information gaps include average device cost, cost of existing options (i.e., the cost of an 

incubator in a facility, or STSC/alternative in a transport scenario), the short-term costs of any 

interventions related to newborn hypothermia, and long-term implications as calculated by 

disability adjusted life years. Market research conducted by Embrace suggests targeting sales and 

distribution for the transport market at private practitioners via trade organizations such as the 

Federation of Obstetric and Gynaecological Societies of India. In addition, their research 

suggests an additional market may be district-level hospitals that deliver babies but do not have 

neonatal intensive care units. They have proposed leveraging existing distribution channels such 

as current manufacturers/distributors of neonatal care equipment and pharmaceuticals. For 

facility-based use, target markets would be public and private hospitals with insufficient thermal 

care options and would follow similar distribution channels as the transport model. 

 

For providers the value proposition is more qualitative. The literature demonstrates the clear 

value of newborn thermal care as a method of preventing nearly 70 percent of all newborn deaths 

that occur in the first 24 hours. However, understanding specific needs of end users and what 

barriers exist to using thermoregulation devices are the critical factors to building a value 

proposition for this demographic—what considerations do practitioners need to factor in when 

evaluating intervention options for suspected hypothermic infants? These considerations may 

include cost and availability—are no devices available due to reasons related to cost, supply, or 

circumstance (no power, extreme operating environments, etc.)? Or are issues preventing uptake 

more often due to lack of awareness and training? As need segments are identified and evaluated, 

likely a blend of several user issues, the value proposition can be tailored to the specific 

requirements. These value propositions will leverage the health outcomes research and device 

requirements gathered in this proposal to help drive usage and demand and ultimately influence 

and create pull on the purchasing decision-makers as well. 

 

 

RECOMMENDATION FOR FUTURE DEVELOPMENT 

 

Future development efforts should differentiate the various thermal care needs for newborns in 

low-resource settings. This necessitates reframing the need for devices that regulate temperature 

to devices that provide a range of thermal care options. The top two devices for scenario B are 

not currently commercialized. PATH could assist in further product development for this product 

category including identifying commercialization and regulatory pathways for the IncuPouch
™

. 

The Embrace product development and commercialization team has already defined their market 

and regulatory pathways. PATH could assist in conducting field evaluation of either device or 

possibly a comparative evaluation of the acceptability and performance of both devices in a low-

resource setting. 
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It is important to note that, in the category of devices identified as supporting sick newborns in a 

referral facility, only the Economedics and Lullaby
™

 (General Electric) devices are currently 

available on a commercial basis. The two devices are very similar and both are designed 

specifically for low-resource settings. The Economedics device is manufactured in Vietnam and 

they plan to expand manufacturing facilities to India and elsewhere. General Electric 

manufactures the Lullaby
™

 device in India. Unlike the Lullaby
™

, the Economedics device is 

supported with comprehensive training and maintenance options supplied through EMW. The 

Lullaby
™

 is CE marked and complies with a number of regulatory certifications whereas the 

Economedics device does not.  

 

PATH could assist in defining market development strategy and implementing market 

opportunities for the Economedics product as a part of the EMW training and maintenance 

program. Additional product development opportunities for PATH include working with key 

design partners such as DtM to investigate warming tables rather than incubators as a way to 

address facility-based needs. Finally, in the continued absence of strong referral systems in many 

countries, need exists for devices to support home care of a sick infant. PATH could work with 

key design partners such as DtM to optimize a thermal care device suited to this need.  

 

 

APPENDICES 

 

1. Inventory of thermal care products with potential for use in low-resource settings  

2. Thermal care product evaluation matrix for scenario B  

3. Thermal care product evaluation matrix for scenario C 
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Appendix 1: Inventory of thermal care products with potential for use in low-resource settings
*
 (listed in no particular order) 

 
 

 Name/Model Producer/Source Link Producer’s Description Approximate Price Commercialized? 

1.  
KANMED Baby Warmer 

Joey
™

 Baby Warmer 

 

KANMED 

 

http://www.kanmed.se/ 

http://www.bomimed.com/USEnglish/ind

ex.php 

 

http://www.rookare.com/Products/JBW/i

ndex.html 

 Provides simple thermoregulation in a soft comfortable setting 
 Open design creates an inviting atmosphere promoting mother-baby interaction 
 Boundaries give a sense of security, similar to mother’s womb 
 Supports skin to skin and kangaroo care concepts 
 Allows babies to focus energy on feeding and growing rather than to keep warm 
 Provides calm/comfortable environment for babies with neonatal abstinence syndrome 
 Aids in prevention of head deformities/pressure point injuries during long term stays 
 Can be used in combination with phototherapy 
 Fits NIDCAP & Developmental Care philosophies 
 Cost effective alternative to conventional warming systems 
 High heat retention of water allows for short transportation while unpowered 

US$4,650 list price 

in North America 

 

Different pricing 

terms for 

developing 

countries and/or 

volume orders 

Yes 

2.  
Design that Matters “car parts” incubator 

 

Design that Matters 

 

http://designthatmatters.org/portfolio/proj

ects/incubator/ 

 

http://designthatmatters.org/news/dtm-

blog/project/incubator/ 

A lower-cost, portable incubator made from locally available parts, and repaired by local 

handymen; designed for local conditions, such as temperature extremes and power 

supply fluctuations. 

 

 Sold for roughly US$1,000, or 3% of the cost of the current top-of-the-line domestic 

incubators. 

 Manufactured from locally available parts, and repaired by local handymen 

 Designed for local conditions, such as temperature extremes and power supply 

fluctuations. 

US$1,000 No 

3.  
Embrace 

 

Embrace Global 

 

http://embraceglobal.org/ 

Embrace is a low-cost thermoregulator designed to save premature and low birth weight 

babies. 

 No electricity 

 No moving parts 

 Phase change material pouch heats up to 37ºC within 10–15 minutes 

 Works for over 4 hours without the need to reheat the pouch 

 Bag opens to allow for feeding, can fully open to double as a hot-bed  

 Waterproof 

 Reusable; washable, can be boiled 

US$25 Unknown 

4.  
IncuPouch

™
 

 

NeoEmbrace International 

 

Prasanga.lokuge@gmail.com 

 Based on principles of kangaroo mother care 

 Alleviates respiratory distress in infant through oxygenation 

 Infants removed from incubators and administered skin-to-skin care show a rise in 

core body temp 

Unknown No 

                                                 
*
 The fixable infant incubator device mentioned in the report narrative was not included in this inventory because not enough information could be found.  

http://www.kanmed.se/
http://www.bomimed.com/USEnglish/index.php
http://www.bomimed.com/USEnglish/index.php
http://designthatmatters.org/portfolio/projects/incubator/
http://designthatmatters.org/portfolio/projects/incubator/
http://embraceglobal.org/
mailto:Prasanga.lokuge@gmail.com


 Name/Model Producer/Source Link Producer’s Description Approximate Price Commercialized? 

5.  Neonatal box incubator  

Rice University 

 

http://cnx.org/content/m19530/latest/ 

To address the incubator need, an existing design from Queen Elizabeth Central Hospital 

in Blantyre, Malawi was modified. This design, which can be built for less than US$50 

and with materials available in most developing countries, uses four light bulbs in the 

base of the covered crib, in a compartment away from the infant to warm the air in the 

area where the baby rests. By adjusting the intensity of the light bulbs, the temperature 

around the infant can be controlled. 

<US$50 No 

6.  
UNICEF electric baby warmer set 

 

UNICEF 

 

http://www.supply.unicef.dk/catalogue/in

dex.htm 

 

Item # 0002043 

 

(supplied to UNICEF by KANMED) 

Baby warmer is supplied as a complete set comprising: 

 1 control unit 

 Temperature range: from 35 to 38°C, accuracy +/- 0.5°C 

 Energy requirements: 110 and 230 V +/- 15 % - 50 / 60 Hz 

 Output voltage: 24 v DC 

 Safety alarms for high and low temperature 

 1 power cord main supply 

 1 hanger for control unit 

 1 heating pad 

 Low voltage (24 V) 

 Power consumption 50 W 

 Flexible, water tight, and cleaning solvent resistant 

 No magnetic and electrical fields 

 Connection cable, length approximately 1 m 

 1 water mattress, capacity approximately 4.5 L 

 Strong and soft plastic 

 Inflated frame around water mattress to keep baby in place ("nesting") 

 Can run on 12 - 24 volt battery or 110 - 240 volt AC 

 1filling tube 

 Bag, anti-algae (pack of 20) 

 1 set of batteries (9 V type 6SR61) for alarm unit back-up 

Not listed in catalog 

For UNICEF 

country office orders 

 

Item # 0002043 

7.  
TransWarmer

®
 Mattress 

 

Cooper Surgical 

 

http://www.coopersurgical.com 

 The TransWarmer
®
 Infant Transport Mattress is a gel-filled, thermostable, disposable 

mattress that provides up to 2 hours of warming when cold stress is a concern 

 All WarmGel
®
 products use a patented activation disc to produce quick, consistent, 

and reliable heat, nesting the infant to reduce the chance of hypothermia and 

vibration. Based on a 24°C/75°F start temperature, the mattress reaches a peak 

temperature of 40°C/104°F in less than 60 seconds 

 Latex and PVC free, the TransWarmer
®
 is made with nontoxic, food-grade materials. 

 Better heat distribution increases blood flow 

 TransWarmer
®
 minimizes the risk of hypothermia in cesarean deliveries 

 Patented gel and soft nonwoven surface gently conforms to the patient’s shape for 

better nesting 

 Disposable heat pack minimizes cross contamination and infection 

 10" x 16" TransWarmer
®

 provides warmth for up to 2 hours (depending on ambient 

temperature) 

 Multiple uses: NICU, nursery, OR, ER, and transport unit 

US$56 Yes 

http://www.supply.unicef.dk/catalogue/index.htm
http://www.supply.unicef.dk/catalogue/index.htm
http://www.coopersurgical.com/


 Name/Model Producer/Source Link Producer’s Description Approximate Price Commercialized? 

8.  
Economedics/EMW infant warmer 

 

KSE Medical: Manufacturer 

 

Part of the EastMeetsWest.org’s Breath 

of Life Program (BOL) 

 

http://www.eastmeetswest.org/programs/

bol/index.html 

 

http://www.ksemedical.com/products.php

?view=detail&cid=3&id=2 

 Automatic and manual control modes 

 Rigid stainless steel body with caster wheels 

 Adjustable height and adjustable manual power warmer 

 Extra procedure light 

 Remote thermo resistive temperature sensor for monitoring of patient body 

temperature 

 High power outlet string with auxiliary connections 

 Developed and tested at the National Hospital of Pediatrics in Hanoi, Vietnam 

 Size: 110 cm x 53 cm x 100 cm.; height: 175 cm 

 Distance from patient to radiant heater: 70cm  

 Radiant heater size: 83x35x175cm 

 Procedure light: halogen bulb - 35W-50W 

 Temperature: Indoor temperature < 40ºC 

Standard temperature < 37ºC 

 Power supply (input): 220V 

US$1,650 Yes 

9.  
Anya 

 

Appropria Medical Solutions 

 

http://www.appropriamedsolutions.com/ 

Anya provides a solution to thermal management of infant body core temperature under 

drastic weather conditions. Thermal coupling of the body mass of the infant with the 

carrier adult provide a reliable, self-regulated source of energy with no electrical power. 

This source is further supplemented by the latent heat released from micro-encapsulated 

phase change material (polyethylene-paraffin compound), a unique material imbedded in 

polymer sheets that self-regulates the temperature without and electrical energy source. It 

also allows the mobility of the carrier adult, who transports the infant to the nearest 

health center. The thermal sensor monitors and warns the carrier adult if the incubator 

temperature falls above or below the required settings. 

 

Anya has a unique low-cost support frame that can be manually adjusted to adapt to the 

size of the baby. This frame includes a sufficiently firm contoured structure that can 

provide critical support to the baby during transportation. The frame structure has 

additionally been designed as a thermal barrier to help maintain the temperature of the 

incubator during long distance transit. 

US$1,000 No 

10.  
Neo-Nurture 

 

MIT/DtM 

 

http://www.designthatmatters.org/news/dt

m-blog/type/teams/ 

This model was built to address “access” issues for doctors and caretakers who perform 

emergency and routine clinical care on at-risk newborns. The prototype includes a 

detachable bassinette, which can be held in a parent’s lap for direct interaction. Removed 

from the base, the bassinette can serve as a rocker on any flat surface. The top 

incorporates button closures, and a bacteria-resistant Tyvek® fabric that simulates a 

blanket covering for the infant and could reduce instances of over-bundling, which is a 

common problem in Nepal. The bassinette features a clever arrangement of ports and 

doors, providing doctors, nurses, and parents with several access options while 

minimizing the exposure of the infant to the outside environment. An interior baffle 

system maintains isolation of the infant’s head in all but the most open configuration. 

Mattress tilt (necessary for relieving acid reflux in newborns) is achieved by shifting the 

bassinette between carved notches on the curved base. The interface and computer are a 

modular unit, and internal parts, such as heaters and fans, are off-the-shelf components to 

simplify maintenance. Since power outages are a common occurrence, a backup battery 

maintains power for the unit until hospital generators turn on. 

Unknown No 

http://www.eastmeetswest.org/programs/bol/index.html
http://www.eastmeetswest.org/programs/bol/index.html
http://www.ksemedical.com/products.php?view=detail&cid=3&id=2
http://www.ksemedical.com/products.php?view=detail&cid=3&id=2
http://www.appropriamedsolutions.com/
http://www.designthatmatters.org/news/dtm-blog/type/teams/
http://www.designthatmatters.org/news/dtm-blog/type/teams/
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11.  
Mkat 

 

Stanford 

 

http://www.designthatmatters.org/news/dt

m-blog/type/teams/ 

This portable incubator has a target price of US$200. The design is intended to be 

mounted on a table, saving the materials cost of a base. The hand-access portals feature 

overlapping neoprene membranes which provide easy access to the child without 

exposing it to outside elements. The design also features wall panels of translucent 

plastic that can easily be removed for whole-body access to the child while providing 

excellent visibility when closed. The entire incubator lid is shaped like a cake box and is 

easily detachable from the base for emergency access. The housing is designed to be 

assembled from laser-cut flat stock, meaning that the incubator can be packaged flat for 

shipping. 

US$200 No 

12.  
Life Raft 

 

Stanford 

 

http://www.designthatmatters.org/news/dt

m-blog/type/teams/ 

 Electricity required; contains heated water bed that provides heat back up in case of 

power outage. 

 This device is a fully functioning incubator prototype that assists in thermoregulation 

for a newborn child and is priced at US$625.  

 The “Life Raft” incubator is optimized for accessibility and ease of use. For example, 

the portals are sealed by a latch that can be opened by elbows, and the split canopy is 

designed to allow medics to access the upper or lower half of the baby, without 

exposing the whole baby to the open air.  

 The bunting heating trap keeps the baby warm, while a safety strap secures him/her in 

place. On its base, the incubator has handles for easy transportability and an 

unambiguous digital display showing vital statistics such as temperature and humidity. 

 This model is designed for easy assembly and repair as it has a detachable heated 

water bed, modular electronics (including the alarm signal) which can be swapped out 

if they break, and a cylindrical canopy that can be formed from a single sheet of 

plastic. Designed for easy assembly and repair. 

 To assist with thermo-regulation of the infant, the canopy consists of a double wall of 

plastic and there is a heated water bed that acts as thermal mass and provides heat 

backup in case of a power outage. 

US$625 No 

13.  

Polyethylene bags and wrap 

(polyethylene also known as polythylene, PE, 

and polythene) 

 

Various producers 

 

http://en.wikipedia.org/wiki/Polyethylene 

 

http://www.ziploc.com/ 

 

http://www.medconceptsdev.com/surgical

%20drapes.htm 

 

www.amazon.com 

Materials used for this purpose include: gallon food storage bags, bubble wrap, plastic 

surgical sheeting, etc. 
Free and up Yes 

http://www.designthatmatters.org/news/dtm-blog/type/teams/
http://www.designthatmatters.org/news/dtm-blog/type/teams/
http://www.designthatmatters.org/news/dtm-blog/type/teams/
http://www.designthatmatters.org/news/dtm-blog/type/teams/
http://en.wikipedia.org/wiki/Polyethylene
http://www.ziploc.com/
http://www.medconceptsdev.com/surgical%20drapes.htm
http://www.medconceptsdev.com/surgical%20drapes.htm
http://www.amazon.com/
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14.  

Mylar
® 

blankets and wraps  
(products made of biaxially oriented 

polyethylene terephthalate; products also 

known as space blankets, emergency 

blankets, SilverSwaddler, etc.)  

Numerous producers 

 

http://en.wikipedia.org/wiki/Space_blank

et 

 

http://www.mcrmedical.com/category/spa

ce-blankets.html 

 

http://www.rei.com/product/407104 

 

https://www.penncare.net/shop/p-160-

silver-swaddler-rh-254.aspx 

 First developed by NASA in 1964 for the US space program, the material consists of a 

thin sheet of plastic (often PET film) that is coated with a metallic reflecting agent, 

making it metalized polyethylene terephthalate or MPET, usually gold or silver in 

color, which reflects up to 97% of radiated heat. 

 In the US, space blankets are made by vacuum depositing a very precise amount of 

pure aluminum vapor onto a very thin, durable film substrate. 

 They are waterproof, windproof, lightweight, and take up a small amount of space. 

 A threefold action facilitates prevention and countering of hypothermia: 

- The airtight foil reduces convection. 

- Heat loss due to evaporation of perspiration, moisture, or blood is minimized by 

the same mechanism. 

- To a limited extent the reflective surface inhibits losses due to thermal 

radiation.  

US$0.75 and up Yes 

15.  
Cloth baby bunting with zipper 

 

http://www.med-worldwide.com/blanket-

infant-bunting-zipper-28-115052-p2360 

Ideal for pre-hospital pediatric and neonatal care. Features a zipper for convenience and 

soft fabric for infant comfort. 
US$6.30 Yes 

16.  
Foil baby bunting 

 

Numerous producers 

 

http://www.lifemedicalsupplier.com/foil-

baby-bunting-sterile-dmi-ref-

3026500600-p-528.html 

 

http://www.medexsupply.com 

 A reflective hooded foil blanket designed to conserve heat in newborn infants. 

 Bunting is hooded and contains an adjustable adhesive closure to preserve newborns 

body heat during transport to hospital. 

 Adjustable adhesive closure. 

 Compact emergency protection. 

 Lightweight packaging.  

 Durable insulation Mylar material. 

 Baby bunting is sterile. 

US$1.75 and up Yes 

17.  
Ready-Heat

™
 Infant Warming Cocoon 

 

http://www.techtradellc.com/infant_warm

ing_wrap.shtml 

The Ready-Heat
™

 Infant Warming Cocoon is designed for hypothermia prevention and 

temperature management for the most precious cargo. The cocoon has six warming 

panels to cover the vital organs and has two adjustable hook and loop fasteners for size 

adjustment. The cocoon has an attached hood for extra comfort and protection. 

 

The cocoon warms to 100°F/37.7°C in 15 minutes, lasts for 8 hours, is disposable, and 

has a 5 year shelf life.  

 Size Open: 26" x 26" 

 Weight: 9.5 oz  

US$16 

(US$382.80 for 

case of 24) 

Yes 

http://en.wikipedia.org/wiki/Space_blanket
http://en.wikipedia.org/wiki/Space_blanket
http://www.mcrmedical.com/category/space-blankets.html
http://www.mcrmedical.com/category/space-blankets.html
http://www.rei.com/product/407104
https://www.penncare.net/shop/p-160-silver-swaddler-rh-254.aspx
https://www.penncare.net/shop/p-160-silver-swaddler-rh-254.aspx
http://www.med-worldwide.com/blanket-infant-bunting-zipper-28-115052-p2360
http://www.med-worldwide.com/blanket-infant-bunting-zipper-28-115052-p2360
http://www.lifemedicalsupplier.com/foil-baby-bunting-sterile-dmi-ref-3026500600-p-528.html
http://www.lifemedicalsupplier.com/foil-baby-bunting-sterile-dmi-ref-3026500600-p-528.html
http://www.lifemedicalsupplier.com/foil-baby-bunting-sterile-dmi-ref-3026500600-p-528.html
http://www.medexsupply.com/
http://www.techtradellc.com/infant_warming_wrap.shtml
http://www.techtradellc.com/infant_warming_wrap.shtml


 Name/Model Producer/Source Link Producer’s Description Approximate Price Commercialized? 

18.  
Lullaby

™
 Baby Warmer 

 

General Electric 

http://www.gehealthcare.com/euen/mater

nal-infant-

care/docs/Lullaby_Warmer_bro_e.pdf 

 The micro-processor technology and intelligent engineering behind the Lullaby 

Warmer create a consistently warm bed for baby with built-in monitors that notify 

caregivers of critical temperature events. 

 Warmer heats to 100% for 12 minutes, and then reduces to a steady 25% to maintain 

ready status. Heat adjustments can be made in 5% increments so you can fine-tune the 

warmth. Heat is evenly distributed via the Calrod® heater, which is precisely matched 

to the bed size. 

 An innovative probe guard helps prevent the skin probe from becoming detached from 

the baby, helping reduce the risk of overheating due to lack of temperature monitoring. 

 A “check baby” alarm sounds if baby’s skin temperature deviates by ±1° C from the 

set point. The unit stops heating if the temperature exceeds the desired value by 1° C, 

and restarts only when the temperature falls back into the 1° C range. 

 Visually-coded control panel and color-coded safety alarms are simple to understand, 

no matter what the user’s language. 

 Large LED screen provides direct access to key functions and makes it easy to see and 

understand critical information. 

 Well-positioned lights illuminate procedures and help reduce the need for external 

lighting and extra equipment. 

 APGAR timer with audible tones at one, five, and ten minutes enables clinicians to 

concentrate on caring for the baby, rather than looking at the screen. 

 Smooth bed tilting of ±15° continuous positions optimizes clinical flexibility, 

especially during resuscitation. 

 The heater module rotates 90° to either side to facilitate X-ray procedures. The heater 

automatically shuts off when in this position. 

 An integrated X-ray tray below the mattress allows imaging without moving infant. 

 Sturdy dovetail rail system allows for easy and flexible mounting of accessories. 

 Surfaces are designed for swift, thorough cleaning to support the infection control 

requirements of busy infant care areas. 

$2,700 

Phased commercial 

launch currently 

underway 

19.  
Porta-Warm

®
 

 

 

http://www.cardinal.com/us/en/distribute

dproducts/ASP/11475-

010.asp?cat=med_surg 

 

http://www.progressivemed.com/estylez_

item.aspx?item=515557 

 Our Porta-Warm
®
 mattress provides instant, controlled heat therapy during infant 

transport between medical centers or within the hospital, helping to prevent 

hypothermia.  

 The soft, nonwoven wrapped mattress creates a natural nest, the perfect warm and 

cozy environment for the neonate.  

 There are no metal components, allowing the mattress to be used to warm patients in 

MRI and radiology. 

 The latex-free Porta-Warm mattress produces a safe maximum temperature of 104°F 

(40°C), delivering heat therapy for up to 2 hours. 

  Portable and convenient, the mattress requires no electricity or wires and helps absorb 

vibration during transport. Simple, instant activation provides therapy immediately.  

 A special outer bag keeps the mattress clean before use and eliminates the risks 

associated with cardboard storage in the intensive care setting.  

 The 9 1/4” x 19” size accommodates large infants as well as preemies. Contents are 

certified food grade and nontoxic. 

US$30 and up Yes 

 

 

 

http://www.gehealthcare.com/euen/maternal-infant-care/docs/Lullaby_Warmer_bro_e.pdf
http://www.gehealthcare.com/euen/maternal-infant-care/docs/Lullaby_Warmer_bro_e.pdf
http://www.gehealthcare.com/euen/maternal-infant-care/docs/Lullaby_Warmer_bro_e.pdf
http://www.cardinal.com/us/en/distributedproducts/ASP/11475-010.asp?cat=med_surg
http://www.cardinal.com/us/en/distributedproducts/ASP/11475-010.asp?cat=med_surg
http://www.cardinal.com/us/en/distributedproducts/ASP/11475-010.asp?cat=med_surg
http://www.progressivemed.com/estylez_item.aspx?item=515557
http://www.progressivemed.com/estylez_item.aspx?item=515557


Appendix 2. Thermal care product evaluation matrix for scenario B* 
 

Scenario B: Transport to higher-level facility 
Purpose is infant warming for sick newborns that are resuscitated after birth and/or during transport, and to manage mild hypothermia 

 

Weight Criteria 
KANMED 

& Joey™ 
DtM Embrace 

Incu-
Pouch™ 

Rice box 
UNICEF 
warmer 

Trans-
Warmer® 

Econo-
medics/ 

EMW 
Anya 

Neo-
Nurture 

Life Raft PE bags 
Mylar® 

blankets 
Cloth baby 

bunting 
Foil baby 
bunting 

Ready-
Heat™ 

Lullaby™ 
Porta-
Warm® 

2 B1. Instant heat generation 3 3 1 3 3 3 3 3 2 3 3 1 1 1 1 2 3 3 

2 
B2. High/low indicator for device 

temperature (threshold/range) 
3 3 3 1 3 3 2 3 3 3 3 1 1 1 1 1 3 1 

1 
B3. Maintains warmth for time that it 

takes to travel maximum possible 
distance to health facility  

1 1 2 3 1 1 1 1 3 1 1 2 2 1 1 3 1 2 

3 B4. Minimal or no maintenance 2 2 2 3 2 1 3 3 2 2 2 3 3 3 3 3 2 3 

3 

B5. Ease of use for unskilled or 
minimally skilled health workers, 
and/or family 
members/caregivers 

2 2 2 3 2 2 3 2 2 1 1 3 3 3 3 3 1 2 

2 
B6. Easy access to baby (to change 

diaper, feed, etc.) 
3 3 3 2 3 3 3 3 2 3 3 2 2 2 2 3 3 3 

1 
B7. Keeps moisture away from 

baby’s body 
2 1 1 1 2 2 1 2 1 2 2 1 1 2 1 1 2 1 

1 B8. Baby visible for monitoring 3 3 1 2 3 3 3 3 2 3 3 3 1 1 1 1 3 3 

1 
B9. Low-literate instructions 

imprinted on device 
1 1 1 1 1 1 2 1 1 2 1 1 1 1 1 1 2 1 

2 
B10. Not dependant on electricity; 

minimal energy requirements 
1 1 3 3 1 1 3 1 3 2 1 3 3 3 3 3 1 3 

2 
B11. Durability in varying conditions 

(e.g., shock, temperature, 
humidity, elevation) 

2 3 3 3 1 2 3 2 3 2 2 3 3 3 3 3 2 3 

2 B12. Able to be reused 3 3 3 3 3 3 1 3 3 3 3 2 2 3 3 1 3 1 

2 B13. Ease of cleaning 3 2 3 3 2 3 3 3 3 3 3 3 3 2 3 1 3 2 

3 B14. Inexpensive (for setting) 1 1 3 3 3 2 1 1 1 1 2 3 3 ? 3 3 1 3 

1 B15. Looks finished, well made 3 3 3 2 1 3 2 3 3 3 3 1 2 3 2 3 3 3 

3 
B16. Safety: able to hold infant 

securely with no risk of 
dropping/falling 

2 3 3 3 3 2 1 3 2 3 3 1 1 3 2 1 3 1 

2 
B17. Safety: manufactured of nontoxic 

materials 
3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 2 3 3 

3 
B18. Safety: no chance of suffocation 

or strangulation 
3 3 2 3 3 3 3 3 2 3 3 1 1 2 2 3 3 3 

3 
B19. Portability: device can be carried 

by health worker/ caregiver 
1 1 3 3 1 1 3 1 3 1 1 3 3 2 2 2 1 2 

Scores 
(sums of weights x ratings)  
(highest possible score=117) 

85 87 97 105 86 82 93 91 90 88 88 86 85 92 89 86 86 90 

 

 

*We rated products based on the information obtained. We were not able to rate the mKat device and the fixable infant incubator because the information available was insufficient. 



Appendix 3. Thermal care product evaluation matrix for scenario C* 
 

Scenario C: Facility-based care 
Purpose is infant thermoregulation for sick newborns that are medically unstable and need to be treated for hypothermia 

 

Weight Criteria 
KANMED 

& Joey™ 
DtM Embrace 

Incu-
Pouch™ 

Rice box 
UNICEF 
warmer 

Trans-
Warmer® 

Econo-
medics/ 

EMW 
Anya 

Neo-
Nurture 

Life Raft PE bags 
Mylar® 

blankets 
Cloth baby 

bunting 
Foil baby 
bunting 

Ready-
Heat™ 

Lullaby™ 
Porta-
Warm® 

3 C1. Generates and maintains heat  3 3 2 1 3 3 1 3 2 3 3 1 1 1 1 3 3 3 

1 
C2. Real-time temperature indicator 

for infant 
1 2 1 1 1 1 1 3 1 1 2 1 1 1 1 1 3 1 

3 
C3. Limited temperature control by 

user, or high/low temperature 
signal for device 

2 3 1 1 3 3 1 3 3 3 3 1 1 1 1 1 3 1 

2 
C4. Minimal maintenance/ 

consumables 
2 2 3 3 3 1 1 3 3 2 3 2 2 3 3 3 2 3 

1 
C5. Easy to use by trained health 

workers in urgent care setting 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 

3 
C6. Easy access to baby (to change 

diaper, etc.) 
3 3 2 2 3 3 3 3 2 3 3 2 2 2 2 3 3 3 

3 C7. Baby visible when device in use 3 3 1 2 3 3 3 3 2 3 3 3 1 3 3 3 3 3 

1 
C8. Low-literate and written 

instructions imprinted on 
device  

1 1 1 1 1 1 2 1 1 2 1 1 1 1 1 1 1 1 

1 
C9. Alternate power source if uses 

electricity 
1 3 3 3 1 3 3 1 3 3 2 3 3 3 3 3 2 3 

3 C10. Durable for routine daily use 3 3 3 3 3 3 1 3 3 3 3 1 1 1 1 1 3 1 

1 C11. Able to be reused 3 3 3 3 3 3 1 3 3 3 3 2 2 3 3 1 3 1 

1 C12. Easy to clean 3 3 3 3 2 3 3 3 3 3 3 2 2 2 2 1 3 1 

1 C13. Affordable (for setting) 1 2 3 3 3 2 1 3 2 2 2 3 3 3 3 3 2 3 

1 
C14. Appearance of high-tech design 

to appeal to health 
professionals 

3 3 3 1 1 3 1 3 2 3 3 1 1 2 1 2 3 2 

3 
C15. Safety: able to hold infant 

securely with no risk of 
dropping/falling 

2 3 3 3 3 2 1 3 2 3 3 1 1 3 2 2 3 1 

2 
C16. Safety: manufactured of 

nontoxic materials 
3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 2 3 3 

3 
C17. Safety: no chance of 

suffocation or strangulation 
3 3 2 3 3 3 3 3 2 3 3 1 1 2 2 2 3 3 

1 

C18. Able to transport infant in case 
of surgery or when infant needs 
to be moved to other location 
within facility 

2 3 2 1 2 2 2 3 1 3 3 2 2 2 2 2 3 1 

Scores 
(sums of weights x ratings) 
(highest possible score=102) 

85 96 78 79 90 89 64 98 79 96 97 58 52 71 67 72 97 72 

 

 
*We rated products based on the information available. We were not able to rate the mKat device and the fixable infant incubator because the information obtained was insufficient. 
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