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Pressure ulcers are skin lesions caused by continual pressure over bony 

prominences due to pressure, shear or friction at the skin-textile 

interface, or a combination of the three factors. 

The microclimate (temperature and moisture conditions at the skin 

interface) and intrinsic factors, such as a patient’s weight, are also 

considered when reviewing the formation and treatment of pressure 

ulcers.

What are pressure ulcers?

Why study pressure ulcers?

The impact of pressure and friction on the development of pressure 

ulcers is widely researched. However the mechanisms and interactions 

between contact mechanics, and products used to manage 

incontinence, and their influence on the development of pressure ulcers 

is poorly understood.

Figure 1 - Pressure ulcer formation
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Tests will be carried out on porcine skin with varying depths of fat  along 

with commercially available absorbent pads (Tena® pants). A  hydrogel 

based personal care product (INTRASITE GEL) will be used.  

INTRASITE GEL has been selected as it showed the lowest coefficient of 

friction in previous tests. Under wet skin conditions, the hydrogel 

displayed an average coefficient of friction of 0.7 compared to the 0.9 

noted for wet skin without emollient.

Test parameters

Conditions • Dry

• Emollient (4g)

• Wet (5ml DI water  + emollient)

Motion Reciprocating sliding  (d=10mm at 

1Hz)

Contact pressure 5kPa

Sliding time 60s (60 cycles)

Load applied (vertical force) 5N

Test set-up

Experimental parameters

A bespoke modular skin friction test 

machine , with  a laser to measure 

displacement, will be used to assess the 

skin-textile system in the presence of a 

personal care product. 

Hemispheres, 5mm, 10mm, 15mm and 20 

mm in height, will  act as “bony 

prominences” in the test.
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• Study pressure ulcer development by looking at skin-textile couples 

and personal care products.

• Measure displacement and investigate how pressure ulcer formation 

is affected by bony prominences and fat layers in the skin. 

• Assess the influence of the microclimate on pressure ulcers by 

studying 3 conditions: dry skin, wet skin and wet skin with emollient.
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Figure 3 – Friction test principle Figure 4 – Experimental set up

Looking ahead

Figure 2 – “Bony 

prominence” in test bed.

Displacements of 5µm – 15mm and forces up to 10N can be achieved 

with the skin friction test machine.

Testing has began on porcine skin with no fat layer and porcine skin with 

a fat layer 16mm in depth. Experimental work will continue to:

• Test  both thin (no fat layer) porcine skin and skin with a fat  layer. 

limiting the depth of the layer to 10mm, under the 3 conditions and with 

the bony prominences of differing heights.

• Assess force (N) against displacement (mm) graphs generated from 

the tests.

• Determine the coefficient of friction from the experimental work and 

compare with  previous studies conducted with INTRASITE GEL. 

• Assess if elastic deformation will dominate at higher loads and low 

displacement.

o Determine skin histology before and after tests.

o Compare performance of non-hydrogel based personal care products.

o Impact of pH  on skin on contact mechanics and mechanisms in skin.


