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Wound dressing: The most ancient medical device

How are wound dressings 
currently being evaluated 
in laboratory testing for 
predicting their real-world 
clinical performance?



Failure of wound dressings in exudate management

Gefen & Santamaria Wounds International 2021
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Dressing failure in clinical settings typically relate to inadequate exudate management
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All the above performance measures can be determined in 
a bioengineering laboratory setting

Gefen et al. Advanced Wound Care 2022



What is NOT taken into account in existing tests? 
EN 13726-1 Test methods for primary wound 

dressings - Part 1: Aspects of absorbency

“Solution A” 
(salt water)

Dressing specimen 
sized 5×5 cm of 
known weight

37°C

30 minutes

It is as simple – 
and as simplistic 
– as a tea dunk,

but lacks any 
clinical relevance!

“Free-Swell Absorptive Capacity” 
also known as ‘the soaking test’
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Directionality: In real-world clinical settings, wound dressings always 
absorb exudate from their wound pad surface (only), not from all sides

Gefen Journal of  Wound Care 2021
Gefen et al. Advanced Wound Care 2022

Flow is directional in 
the 3D microstructure



Effects of exudate viscosity

A dressing failing to 
absorb a nonhemorrhagic 

viscous exudate

Dressings failing to absorb hematic viscous exudates

Viscous fluids (exudates 
included) flow s.l.o.w.l.y

but the passages in the microstructure 
of dressings are narrow, which means 

that if the exudate is too viscous: Gefen & Santamaria Wounds International 2021
Gefen et al. Advanced Wound Care 2022



Svensby, Nygren, Gefen et al. International Wound Journal 2024

The important of composition of test fluids

SWF A= new simulated wound fluid
SCS= serum-containing solution
Sol A= traditional solution A



Gefen & Santamaria Wounds International 2021
Orlov & Gefen International Wound Journal 2022

Dressing orientation with respect to the gravity vector

Spread of exudate within the wound pad is 
approximately symmetrical 
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Gravity Spread of exudate within the 
wound pad is NOT symmetrical! 

The exudate is pulled downwards 
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Exudate management 
(fluid handling) capacity of the 
dressing is too low leading to a 

shorter wear time

Exudate pooling 
under the dressing
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the wound-bed
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Wound care clinical outcome-related implications Cost-effectiveness-related implications (including outside wound care)

Additional healthcare resources consumed 
(e.g., clinical visits or hospitalizations)

Risk of 
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Psychosocial impact on 
quality of life
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Complexity of the problem of fluid handling: Clinical & cost aspects
Gefen et al. International Wound Journal 2024



Fluid content 
(FC) within 

the dressing

Moisture vapor 
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Patient- and wound-related factors Dressing design- and manufacturing-related factors

Surface 
chemistry

Exudate pressure 
in the wound-bed

Capillary 
network 
pressure

Seal between 
the dressing and 
peri-wound skin 
including effects 
of securement 

Conformability

Adhesiveness 
of the dressing 

borders

Evaporation of exudate & 
trans-epidermal water 

loss from the peri-wound

Solid-fluid interface and pressure conditions 
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the dressing
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Measurable or controllable 
in laboratory wound models

Latent heat 
of the 

exudate 
fluid

Permeability 
of the cover 

materials

Gefen et al. International Wound Journal 2024



Gefen Wounds International 2021
Gefen et al. Advanced Wound Care 2022
Gefen et al. International Wound Journal 2022

What else can go wrong and is not currently being tested? Mechanical performance 

Indentation of an overly 
stiff  dressing under 

compression bandaging 
into the leg tissues



Gefen et al. International Wound Journal 2022

And what else can go wrong and is again not tested? Adhesive-related injuries 

A medical adhesive-related skin injury (MARSI)

Barton British Journal of Nursing 2021



Email: gefen@tauex.tau.ac.il
Lab website: www.gefenlab.sites.tau.ac.il 
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