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Introduction - Methodology

The increasing reliance on single-use medical products has created significant environmental i | ] This study evaluated the microstructure and performance of reusable and disposable pads, followed by a cradle to grave LCA.

challenges. Disposable absorbent “blue pads,” are a major contributor to medical waste and Scope 3 2 ; s Microscopy was conducted with an optical microscope and an SEM; layers were separated to measure weave, thickness, porosity, and

healthcare emissions. Manufactured primarily overseas, these products intensify carbon footprints o e ‘ fiber structure.

through material sourcing, production, and transportation, with vulnerabilities highlighted during the = - Absorbency was tested using 5x5 cm samples submerged in saline and PDMS solutions, with wet mass recorded after drying and runoff.

COVID-19 pandemic. Reusable alternatives, with lifespans of approximately 100 washes, may provide : v Y Adhesion strength was assessed by peeling pad strips from tape while observing force and debris.

lower environmental impacts while remaining clinically effective. This study directly compares I STAATNSANS gt ! ‘ Bacterial survivability of Staphylococcus aureus and Pseudomonas aeruginosa was tested under hospital-like conditions for up to 72

disposable and reusable blue pads through various material testing procedure including microstructural Reusable ab;arbent pad hours.

characterization, performance testing (absorbency, tensile strength, fiber shedding), and life cycle Wettability was measured by contact angles on waterproof pad surfaces. Keyence optical microscope
Disposable absorbent “blue pad” assessment (LCA). The aim of this study is to compare the currently used reusable pads to that of their Tensile strength was assessed using an Instron 3365 tester on wet and dry warp and weft samples

alternatives and understand how they compare to each other in the different metrics investigated. The LCA covered resource extraction, manufacturing, use, and disposal. The functional unit was 100 uses of 1 m?.

R l Sample Type Average Max Load (N) | Average Strength (mPa) LCA: R bl d
Microscopy & composition: the Adhesion testing: the . : Reusable pads
reUsable p{:’d < Comp osed of 3 average pull forci for esu ts Cont.act angle: both pad§’ Dry reusable weft 806.49 103%8| Create less emission Energy (mJ/pad) CO; (kg/pad) Water (I/pad)
P b P . r———— backing show hydrophobic Production 54.685 2.258 133.485
layers: green woven polyester, the reusable strips « Reusai (%= D5008) Wet reusable weft 825.12 10538 | and use less water
Y poty P N contact angles. Transpor - 05 -
white non-woven pOlyeSter’ and a was 0.64N and 1.24 N ES : : Sample - Trial Left Angle {degrees) Right Angle (degrees) Dry reusable warp 516.997 6.605 and energy when U hi 0.366 0022 1124
blue woven blend Of L t * J Q £ the di bl iz - - used fOF at least 50 se (washing) . (per use) . (per use) . (per use)
polyester, o 1O tNEe alsposable E " Disposable - 1 119 14 Wet " 540.63 6,596 18.31 (per 50 uses) | 1.122 (per 50 uses) | 56.05 (per 50 uses)
polyurethane and rayon. The . - . .. ones. The disposables 3~ . — = . ol reusable wam ' "™ | wash cycles. The p— P Py ~
. . . g isposable - i
disposable pad is composed of 4 Disposable adhesion test results left more residueand - ' P—— = " Dry disposable weft 4.969 023 | reusable pads are Total (one use) 55.083 2915 134606
SEM e layers: the top 3 are composed of did not ma'mtam.thew . S— —— ::2 TZE : Wet disposable weft 5,461 026s| ratedbythe Total (50 vses) - o vy
. non—vyoven cotton, and the bottom structural integrity. 7 Tabie 9 contant angie e AR Wl Dry disposable warp 9,768 0.482 manufactuter for 75 Tapie 23: resutts per reusable pad
\\\ layer is made of polypropylene e g hue) cycles, butin
Absorbency: The disposable pad Bacterial testing: In Pathogen CFU vs log time graphs Wet disposable warp 10.755 053| practice the hospital Energy (mJ/pad) €O, (kg/pad) Water (iipad)
"M ahsorbs 14.7 g saline/100 cm?and both cases, the bl Average maximum load and strength for 8 sample types staff are able to use | Production 9.11 0.221 1505.02
/\ 15.8 g/ hile th bl d dISposable padS had g TOARONS . . them for well over Transport — 0.014 —
.6 g/g, while the reusable pa greater survivability in 85 Tensile testing: the reusable pad can handle 100 washes. The
2 58 . w . Disposal 0.048 0.001 —
absorbs 22.6 g/100 cm” and 3.4 later hours. Ultimately, =% 2 around 10 times more strength and load. The tton used 1o create sposa
. )y s LY B - , cottonu r _ _ .
g/g. The reusable pad holds 1.54 the bacteria died ¢ A | Cf°"ta°tsl”gled wetness has minimal effect on the pads’ strength, the disnosable bads Total (ane use) 9198 0-236 1505.02
. . of reusable pa . . s i
=3 times more saline per area but , relatively quickly on \ p however, the orientation of pull makes a significant ' p . p TT;:aI;SO u&e:) _ 4575 ; 11.8 75251
: i 0 . . . . requires extensive able 24: results per disposable pa
““““ s 0-22 times less per mass. Reusable adhesion test results T3 difference. The weft orientation is stronger. q perdisposabie

" both surfaces.

time (log hours)

water usage.

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 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

survivability on the reusable pad’s surface. In the tensile testing, reusable pad strips largely outperformed disposable pad strips. The microstructure of the reusable for oth(cejr hospitals to do the same, as well as to be able to produce various educational materials for hospital staff to understand the environmentalimpacts of single
pads is uniform and less porous which may explain some of these performance advantages #:e pads. . isating h bl q l ddi bl is clinical . d d lacing di bl ds with bl
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 e next step in investigating how reusable pads compare to currently used disposable ones Is clinical testing to understand replacing disposable pads with reusable

longer usable, most pads will likely last well over 100 washes, which would further decrease the overall environmental impact. pads will affect patients and working circumstances in practice. Lastly, further studies may be done on the bacterial survivability of the pads.
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