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Proj ect Description

Premature infants, especially those born over 10 weeks early, are at greater
risk for intraventricular henorrhage (I1VH), a condition characterized by

bl eedi ng of the ventricles due to underdevel oped bl ood vessels. This risk is
hei ghtened in very low birth weight (VLBW neonates, who typically have a
gestational age of |ess than 30 weeks and weigh less than 1.5 kg. IVH is
classified into four grades. Grades IIl and IV are the npst severe and can
potentially lead to | ong-term devel opnental and notor issues, as well as
increased nortality. Transport is a known risk factor for devel oping | VH
However, many prenmature infants nust be transported due to their need for
speci al i zed neonatal intensive care that may be unavailable at their birth
facilities. Studies show that VLBW neonates born outside of tertiary care
centers (outborn) and transported to specialized facilities have a hi gher

i nci dence of severe |VH conpared to those born in specialized care centers
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(inborn). The increased risk of developing |IVH due to transport is
potentially linked to the forces experienced during transport, including
whol e-body vi brations, translational forces, rotational nonents, and
excessive sound. As a result, many have endeavored to characterize these

di stressing forces and devel op novel techniques to reduce themto acceptable
| evel s. Sone studi es have suggested using a foam air, or gel mattress inside
the isolette to absorb the forces inside the isolette; however, the results
were not statistically significant. As a result of this unnet clinical need,
our goal is to nmitigate the vibrations and noise |l evels experienced during
all fornms of transport (ground, fixed-w ng, and rotary-wi ng), towards
decreasing the incidence of |VH and i nproving the outconmes for premature

i nfants worl dwi de

In our prelimnary work, we have docunmented the nmechanical vibration and
sound exposure experienced by a neonatal manikin during ground transport in a
Type 1 anbul ance provided by Cncinnati Children's Hospital and Medica

Center (CCHMC). W used 14 triaxial acceleroneters, referred to as “Peapods,”
and two sound | evel neters. The Peapods were placed on the mani kin, isolette,
and throughout the interior of the anmbulance (Fig. 1A). The sensor on the
mani kin was placed on the manikin's forehead (Fig. 1B and 1C). One sound
meter was placed inside the isolette, while the other was placed on top of
the isolette. The anbul ance drove for 25 minutes with a m x of highway and
city mles, and briefly activated the siren to sinulate authentic transport
scenari os. Qur results indicated that the mani kin experienced forces
exceedi ng the reconmended “confortable” 0.032 g linit for the entire duration
of the sinmulated transport event. The average noise |level inside the isolette
was 63.4 dBA, which is 18.4 dBA higher than the | evel recomended by the AAP.
G ven the strength of our prelinmnary data, our current study ains to
characterize the vibrations and noi ses experienced during ground transport in
a Type |l anmbul ance, as well as during fixed (anbul ance) and rotary w ng
transport (helicopter). We will then evaluate nmethods to mtigate the
mechani cal vi brations and noi se | evels experienced during all fornms of
transport. W will acconplish these goals with the follow ng specific aims:

Aim 1. Determine forces and noise | evel s experienced by a neonatal manikin
during a non-anbul atory transport event in a type Il anbul ance, during fixed-
Wi ng transport, and during rotary-wing transport. Aim2: Determ ne the

vi brati on-danpi ng capabilities of menory foam Aim 3: Determ ne the optinum
soundproofing naterial for the transport isolette per weight of material.
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