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Problem Statement Final Design Testing

Transport puts extreme stress on neonates who are often 1n critical condition, lowering their
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chance of survival [1]. Vibrational forces experienced by neonates during transport are linked Spring Calculations: Damping Calculations: Habrication: 2 Ee—— ' e Vibration data was collected in the
to an increased chance of severe brain injury. In particular, intraventricular hemorrhaging e Normalized Frequency: 3.6 e The damper was selected using the e Base: 4”7 x 4” squares of HDPE current transport setup during two
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is comprised of four sets of oscillating and damping components in parallel, inserted between ® Excitation Frequency (f): 17 Hz amount of damping required to which line up with the three pom?s of o Control run with no spring &
the inner and outer trays of the transport isolette. ® Mass (m): 6 kg prevent oscillation. Sl e e [Baien oif he Spmiig has. damper prototype on 4/14/2023
Vibrational data was collected with an accelerometer inside the isolette, both with and o Includes hypothetical mass o Testing with spring & damper
without the design. Results were analyzed to quantify the effect of the springs and dampers on of baby, gel mattress, pads, C = 2\/ k X m Assembly: prototype on 4/21/2023
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the magnitude and direction of vibrations. and trays | e Three pieces of thread were looped and e Each ambulance ride followed the
Figure 6: Equation usedto tied around the bottom layer of the spring, ,
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W M f then thread through each of the three holes . . .
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e The quality of transport for critically-i1ll neonates to a n k / m of 6 kg anffl a combined spring . HDEE oMolgSifelspringsimiplace ston-and-go travel to understand ‘
Neonatal Intensive Care Unit (NICU) directly influences Figure 5: Equation used to ZonSta.'nt of 31 ’522 .80 }II\I/ n;é Eac ¢ Super glue was used to secure the knot h P a t'g Figure 10: Prototype placed in the corners of the outer tray.
| . TR ¢ vibration response.
chances of survival [4]. calculate the spring constant amping component should have .a underneath the HDPE to ensure 1t didn’t 4 e N | p |
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whole-body vibrations (WBYV), translational and h : : ,
o | i’ q . q [5] the spring constant was The team selected Sorbothanes layer which was stuck onto the HDPE on Accelerometer at a Samphng
rotationdl Moton, dnd excessive soun ' calculated to be 31,692.4 N/m, 40-Durometer sheet stock with a the same side as the spring. frequency of 200 Hz.
e Transportation of a neonate significantly increases the which is approximately damping coefficient of 1.10-1.68 o Placed inside the inner tra
odds of severe brain injury (odds ratio of 2.32) and 7.923.10 N/m for each of the 4 and 10% compression. Installation: Y
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e Reducing vibrations has the potential to significantly The team selected Smalley® : | SN four corners of the outer tray of the D, : L
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determine the required spring constant for the springs : :
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Figure 2: Healthy and IVH CT scans of the neonate Figure 3: The incubator assembly 2. The FFT function (Fast Fourier Transform) is used to compute power spectral density B - 3. Connect all four pieces under one plate to minimize impact of ribbed surface of the
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e The device must either attach to the current incubator setup OR include all the associated
functions including ventilators, monitoring equipment, and temperature control mechanismes.
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