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Motivation
Modern maternity wards allow for parents and newborns to interact more 

frequently rather than separating newborns in nurseries [1]. This change 

allows for greater parent-child bonding and breastfeeding which greatly 

benefits infant health [2]. This change does increase infant fall risk which 

are a major concern for both hospital staff and patients. Infant falls are 

classified as a newborn slipping or falling from a caregiver [3]. These can 

lead to serious injury and possibly death. Infant falls risk factors include 

cesarean birth, breastfeeding, and pain medication consumption [4]. Infant 

falls typically occur around the second or third postpartum night. Bassinets 

and Joey pouches have been implemented, but these devices and current bed 

rail height were not successful in mitigating infant falls. To prevent further 

infant falls, Parkview has requested a device to prevent infant falls and 

mitigate infant harm should an infant fall still occur.

Customer Expectations
Table 1.  Customer Expectations and Requirements

Validation
Mathematical model was created to calculate necessary forces and testing 

values. Device was further validated by performing two tests: tensile and 

drop testing. Tensile testing was performed on net material to determine if 

material met necessary device requirements. Tensile testing followed ASTM 

Standard D5034-21 [8]. Instron machine was calibrated, and 30 samples 

were tested in each direction to ensure statistical significance. Drop testing 

was performed to simulate an infant fall, which would ensure that device 

meets necessary safety requirements and fulfills project objectives made 

when project was assigned. This test was performed to validate the strength 

of the PLA rail and ensure that the strain gauge portion of the electrical 

system is functioning as intended.

Testing

Conclusion
Table 3. Completed Requirements
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Design Components
Railing System

Net System

Electrical System

Padding System

Drop Testing
To pass the drop test, the device had to catch 

the infant without sustaining any mechanical 

failures, and strain gauge sensor 

must successfully detect and emit an alarm 

when infant fall occurs. Device passed drop 

testing for all fifteen trials. Figure 13. Drop Testing Setup

Net Material Testing
Standard gave required testing specifications 

for net fabric tensile testing. Statistical 

analysis was performed by employing a one-

tailed two-sample z-test with a p-value of

 1 ∗ 10−6 and 95% confidence interval.

                   Table 2. Tensile Testing Results

Figure 12. Tensile Testing Setup

Figure 2. Joey Pouch [6]Figure 1. Bassinet [5] Figure 3. Current Railing [7]

Railing system has the same measurements as current railing 

except height was increased by two inches. This system can 

completely integrate with current railing bracket. FEA analysis was 

performed on railing and lid assembly to analyze displacement, 

stress, and strain when force is applied due to an infant fall. Railing 

had a maximum displacement of 2.166 mm, maximum stress of 

3.683 * 107 Pa, and had a maximum strain of 9.062 * 10-4.

Electrical system is housed within railing system and is covered 

by the railing lid. Railing and lid designs were inspired by current 

railing and lid system utilized at Parkview. Polylactic acid (PLA) 

was used to fabricate railing and lid via 3-D printing due to its 

high tensile and impact strength and high precision.

Figure 4.  Railing System CAD 

Figure 5.  Railing and Lid CAD 

Net system was attached to railing system via net attachments and 

will rest on hinges attached to railing. Net frame would be set at an 

angle of 70° when opened. Square aluminum tubes were selected 

for the railing due to reduced parts and increased stability and were 

welded together. FEA analysis was performed on net frame to 

analyze displacement, stress, and strain when force is applied due 

to infant fall. Net frame had a maximum displacement of 1.155 

mm, maximum stress of 1.544 * 107 Pa, and had a maximum strain 

of 1.605 * 10-4. 

Electrical system includes an Arduino command 

module, strain gauge sensor, and speech synthesis 

module. Strain gauge sensor detects whether an 

infant fall has occurred and sends out an audible 

alert. Speech synthesis module interacts with mothers 

to provide an environment of alertness and prevent 

infant falls from occurring. Electrical system is 

powered by USB cable to power supply.

Padding was incorporated within device to protect infant from harm due to directly impacting net frame or railing. 

High resilience foam was utilized as it offered enhanced protection and comfort compared to polyurethane. Pleather 

fabric covers were used since fabric can be easily sterilized and is more aesthetically pleasing. Padding is 

incorporated on net frame segments, railing lid, and covers hinges.

Figure 6.  Net Frame CAD 

Figure 7.  Electrical System Diagram

Figure 8.  Railing Padding CAD Figure 9.  Hinge Padding CAD

Figure 10.  Net Frame 33 in. Padding CAD Figure 11.  Net Frame 14 in. Padding CAD
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