
• Casting and splinting materials are an 
operator dependent variable.

• No objective data exists to guide the choice 
of material, though it may play a role in 
wound infection.

• 3D printing has brought about water-proof 
casts made from polylactic acid plastic.

• This new technology raises the question:
• Is there is a role for cleaning casts 

during a patient’s immobilization 
period?

Background Figure 2

• Soap solutions successfully decontaminate 
waterproof cast material surfaces (Plastic and 
Fiberglass) compared to a saline control.

• When washed with detergent #1, significantly 
fewer bacteria remain on 3D printed plastic 
compared to other materials.

• Because of their waterproof property, 3D printed 
plastic casts can be easily cleansed and successfully 
decontaminated.

• The current study suggests this routine can 
potentially prevent wound infections during a 
patient’s immobilization period.

Conclusion
• This study aims to evaluate the bacterial 

adherence and ease of decontamination of 
commonly used casting materials including 
Plaster, Fiberglass, and Plastic (3D 
printed).

• Hypothesis:
• There will be significantly less bacteria 

remaining on the material’s surface after 
washed with a soap solution compared to a 
saline control, especially in waterproof 
material.

Purpose Figure 1

Materials
• Samples of Plaster, Fiberglass, Waterproof Cast Liner, 

and Plastic (3D printed) were made.

• Electron micrographs before and after material 
inoculation with S. Aureus were taken (Figures 1 & 2).

• Samples were washed with one of 2 soaps or a saline 
control (PBS). Each material was run in 18 replicates: 6 
with PBS, 6 with detergent #1, and 6 with detergent #2.

• Materials were rinsed with saline and sonicated in 
polysorbate to remove and culture the remaining 
bacteria on the materials’ surface.

• Colony forming unit (CFU) counts were recorded. 

• The washing protocol was repeated for a total of 3 trials.

Results
• Washing with either soap significantly 

decreased the remaining CFU on all 
materials studied compared to a saline 
control.

• Plastic showed significantly fewer 
remaining bacteria than that of Plaster 
and Fiberglass when washed with 
detergent #1 (Table 1).

• There was no statistical significance 
between the amount of remaining bacteria 
on the materials washed with detergent #2.

Table 1: Remaining CFU on Materials Washed 
with Detergent #1 
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A B

C Scanning electron 
micrographs prior to 
bacterial inoculation on 
A) Plaster, B) Fiberglass, 
and C) Plastic.

A B

C Scanning electron 
micrographs after 
bacterial inoculation on 
A) Plaster, B) Fiberglass, 
and C) Plastic.

Washing Material Average CFU 
Remaining

P-value*

Detergent #1 Plaster 130306 0.025

Fiberglass 92267

Plastic 45144

*ANOVA: single factor


