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This study evaluated the microstructure and performance of reusable and disposable pads, followed by a cradle to grave LCA.
• Microscopy was conducted with an optical microscope and an SEM; layers were separated to measure weave, thickness, porosity, and 

fiber structure.
• Absorbency was tested using 5×5 cm samples submerged in saline and PDMS solutions, with wet mass recorded after drying and runoff.
• Adhesion strength was assessed by peeling pad strips from tape while observing force and debris.
• Bacterial survivability of Staphylococcus aureus and Pseudomonas aeruginosa was tested under hospital-like conditions for up to 72 

hours.
• Wettability was measured by contact angles on waterproof pad surfaces.
• Tensile strength was assessed using an Instron 3365 tester on wet and dry warp and weft samples
• The LCA covered resource extraction, manufacturing, use, and disposal. The functional unit was 100 uses of 1 m².

The increasing reliance on single-use medical products has created significant environmental 
challenges. Disposable absorbent “blue pads,” are a major contributor to medical waste and Scope 3 
healthcare emissions. Manufactured primarily overseas, these products intensify carbon footprints 
through material sourcing, production, and transportation, with vulnerabilities highlighted during the 
COVID-19 pandemic. Reusable alternatives, with lifespans of approximately 100 washes, may provide 
lower environmental impacts while remaining clinically effective. This study directly compares 
disposable and reusable blue pads through various material testing procedure including microstructural 
characterization, performance testing (absorbency, tensile strength, fiber shedding), and life cycle 
assessment (LCA). The aim of this study is to compare the currently used reusable pads to that of their 
alternatives and understand how they compare to each other in the different metrics investigated.

From the results it is clear the reusable pads outperform the disposable pads by all performance metrics. Reusable pads have more absorbance capability per area. 
They have double the resistance to pull force and did not break or leave behind a significant amount of residue in adhesion testing. Both types of bacteria exhibit less 
survivability on the reusable pad’s surface. In the tensile testing, reusable pad strips largely outperformed disposable pad strips. The microstructure of the reusable 
pads is uniform and less porous which may explain some of these performance advantages
In terms of the LCA component, reusable pads only outperform disposable ones when reused 50 times. Since hospitals will utilize the reusable pads until they are no 
longer usable, most pads will likely last well over 100 washes, which would further decrease the overall environmental impact.

The goal of this project is to replace disposable hospital pads with reusables ones in U of T affiliated hospitals. In addition, the project aims to be the basis of a guide 
for other hospitals to do the same, as well as to be able to produce various educational materials for hospital staff to understand the environmental impacts of single 
use pads.
The next step in investigating how reusable pads compare to currently used disposable ones is clinical testing to understand replacing disposable pads with reusable 
pads will affect patients and working circumstances in practice. Lastly, further studies may be done on the bacterial survivability of the pads.

Microscopy & composition: the 
reusable pad is composed of 3 
layers: green woven polyester, 
white non-woven polyester, and a 
blue woven blend of polyester, 
polyurethane and rayon. The 
disposable pad is composed of 4 
layers: the top 3 are composed of 
non-woven cotton, and the bottom 
layer is made of polypropylene.

Absorbency: The disposable pad 
absorbs 14.7 g saline/100 cm² and 
15.8 g/g, while the reusable pad 
absorbs 22.6 g/100 cm² and 3.4 
g/g. The reusable pad holds 1.54 
times more saline per area but 
0.22 times less per mass.

Adhesion testing: the 
average pull force for 
the reusable strips 
was 0.64N and 1.24 N 
for the disposable 
ones. The disposables 
left more residue and 
did not maintain their 
structural integrity.

Bacterial testing: In 
both cases, the 
disposable pads had 
greater survivability in 
later hours. Ultimately, 
the bacteria died 
relatively quickly on 
both surfaces.

Contact angle: both pads’ 
backing show hydrophobic 
contact angles.

Tensile testing: the reusable pad can handle 
around 10 times more strength and load. The 
wetness has minimal effect on the pads’ strength, 
however, the orientation of pull makes a significant 
difference. The weft orientation is stronger.

LCA: Reusable pads 
create less emission 
and use less water 
and energy when 
used for at least 50 
wash cycles. The 
reusable pads are 
rated by the 
manufacturer for 75 
cycles, but in 
practice the hospital 
staff are able to use 
them for well over 
100 washes. The 
cotton used to create 
the disposable pads 
requires extensive 
water usage.
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