Medical

Carrier Designs

for Drones

(@) Methodology

Vibration Trials:

Initial concepts were based on medical carriers already
in-use by the NHS, like the Versapak, to integrate

with existing road-based medical transport systems.
The effects of drone-induced vibrations on medical
products were assessed in flight and lab trials. Cargos
were tested after each flight to test for any degradation
in quality. Flight-induced vibrations were replicated in
the laboratory using a shaker table, which enabled
controlled, repeatable tests over longer periods of time,
to identify the thresholds at which products began

to deteriorate.

Medical cargos may contain items classified by the
United Nations as DG when transported by air. The
Versapak complies with DG regulations for road

but needed maodifications to comply with equivalent
regulations for air.

e Construction stiffened for rigidity necessary for
compliance with packaging instructions for pathology
samples in ICAO Technical Instructions for the
transport of DG by air. Certification achieved in
July 25.

e Air transport of DG by drone requires Crash
Protected Container (CPC) compliance.

e Designs to achieve CPC compliance include
leakproof inner chamber and improved zips.

e Preliminary tests of prototypes were conducted using
a disused lift-shaft and a three-storey rooftop.

e Drop tests using drone at 400ft at Snowdonia
Aerospace Centre and QinetiQ’s Hurn Proving
Ground allowed carriers to reach terminal velocity.

e Drop tests for DG certification planned for 2026.
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Key Findings and
Recommendations

Vibration Trials

¢ Drone vibrations differed significantly from road transport (higher
frequencies and magnitudes), with potentially greater adverse
effects on medical goods, although patient safety limits for efficacy
of medicines have not been exceeded in any experiments so far.

Crash Protection and Dangerous Goods:

e Standard Versapak carriers were not compliant with DG regulations
for air, lacking sufficient rigidity, and prone to failure when dropped
from 400 feet. Carrier modifications addressed these issues.

e CPC drop tests highlighted that grass surfaces can cause greater
damage than tarmac, suggesting the need for surface-specific
testing.

¢ Deployable wings reduced descent velocity by 20%, reducing
crash damage. However, ergonomic issues and inconsistent wing
deployment made them impractical.

Further research is recommended to investigate the impact of grass
landings, develop standardised drone cargo carriers, and assess the
vibration sensitivity of various medical products.

Integrating these findings into regulatory guidelines will enhance
medical drone delivery safety and efficiency.
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