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Proj ect Description

Wor |l dwi de, premature birth accounts for 30% of all neonatal deaths in
children under the age of five. Neonatal hypothermia is one of the nost
comon conplications of premature birth as newborns are unable to regul ate
their body tenperature. Hypothermia is an especially devastating conplication
of premature birth in |lowresource settings. Over 80% of deaths due to
premature birth occur in | ow and m ddl e-i ncone countries (LM Cs), due to a

| ack of access to incubators that are critical for managi ng hypotherni a
Furthernmore, LM Cs | ack the necessary tools to regularly nonitor the baby's
vital signs, which is critical for managi ng conplications due to premature
birth. Deaths from sudden i nfant death syndrome (SIDS) and acci dent al
suffocation are silent and go unnoticed w thout continuous vital sign

nmoni toring. Kangaroo nother care (KMC) is a proven intervention for conbating
neonat al hypotherm a and invol ves skin-to-skin contact between the caregiver
and the newborn. However, KMC places hi gh demand on caregi vers and | eaves
newborns with no protection when caregivers require a break to care for

t hensel ves. Furthernore, it is very difficult to nmeasure a baby’s vitals
during KMC as the baby is swaddled tightly to the caregiver and i s not
accessible. As a result, KMC still |eads to deaths due to SIDS or acci denta
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suffocation as the caregiver is unaware of the baby's vitals during KMC

Qur patented device, NeoWarm is a disinfection wipe-friendly infant carrier
that serves the need for thermal managenent and vital signs nonitoring of
premature infants during and in between KMC. NeoWarm has integrated fabric
heati ng pads that generate heat froma |ightweight, rechargeabl e, portable
battery pack in a simlar fashion to an electric jacket. NeoWarm al so

i ncludes sensors for heart rate, respiratory rate, blood oxygen, and
tenperature, to nonitor the infant’s key vital signs to detect signs of
hypot herm a and other conplications such as apnea or SIDS. G ven the strength
of our benchtop and preclinical studies, our present study ains to validate
NeoWarmin a clinical setting with human babies. To acconplish these goal s,
we have the follow ng ains:

Aim1 (Electronic Crcuit Design Alm/ Option #1 for student): Develop a
second- generati on NeoWarm device with integrated sensors for heart rate,
respiration, blood oxygen, and tenperature. The student will help develop a
prof essi onal -grade printed circuit board as well as firmvare that wll

si mul taneously track each physiol ogical signal of interest using a

m crocontroller and send the resulting data to a previously devel oped
smar t phone application using Bl uetooth Low Energy.

Aim2 (Mcrobiology Aim/ Option #2 for student): Wile NeoWarm has the
potential to reduce neonatal hypothermia, its role as a potential fomte is
yet to be deternined. Neonatal care settings pose a hei ghtened risk of
neonatal sepsis due to the vul nerable population of preterminfants with
under devel oped i nmune systens. Pat hogens such as Enterococcus faecium

Aci net obact er baumannii, and Pseudonobnas aerugi nosa are inplicated in
neonatal sepsis. Sinmlarly, indicator organisns, such as Escherichia coli are
noteworthy in neonatal sepsis due to their association with contam nation and
poor infection control practices in healthcare settings. To further ensure
the safety of the NeoWarmprior to clinical trials, a conprehensive mcrobial
ri sk assessnment is inperative.

The i nterested student can choose to work on Alm 1, Aim 2, or both.
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