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Introduction  

Negative pressure wound therapy (NPWT) has been 

shown to be clinically effective in the treatment of 

chronic-stagnating wounds. However, the exact 

mechanism of action on wound healing still remains to 

be elucidated. It is thought that the decrease of the local 

and interstitial tissue edema, increased perfusion of the 

(peri-)wound area, reduction of bacteria, and 

mechanical stimulation of the wound bed account for 

the beneficial effects [1,2]. In vitro studies suggest that 

positive effects of NPWT result from the recruitment of 

cells to the wound site. It could be shown that the 

dressings used for NPWT exhibit different effects, cells 

especially show a significant tendency to grow into 

large-pored foams [3]. We have used an in-vitro-model 

for NPWT to investigate the effects of the combination 

of the non-adhering dressings LP, DT, and MP with a 

large-pored PU foam dressing on fibroblasts. 

Results 

Combination of the non-adhering dressings with the PU foam did not affect cells negatively (figure 2) and fibroblasts responded to 

subatmospheric pressure by migrating in direction of the applied vacuum (figure 3). No distinct differences were observed in the 

application of LP, DT or MP during NPWT at -80 mmHg in vitro. In addition, no adverse effects on the structure of the non-adhering 

dressings were observed at microscopic level (figure 4). 
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Material & Methods  

The non-adhering dressing samples LP, DT, 

and MP were placed together with the PU foam 

dressing on fibroblast 3D-cultures. The 

assembly was positioned in a 6-well-plate and 

sealed with a vacuum-applicator-lid (VAL). 

VALs were connected to medium supply and 

vacuum pump. Experiments were carried out at 

-80mmHg for 48h (figure 1). Histology 

specimens were stained with 

haematoxylin/eosin and fibroblasts were 

detected using anti-vimentin-antibodies. Cell 

viability and ingrowths of cells into samples 

was determined. 

Conclusion 

It could be shown that the combination of non-adhering dressings and PU foam demonstrates good cell compatibility and does not 

negatively affect cell viability. Moreover, combination of all non-adhering dressing and PU foam dressing samples allowed induction of 

fibroblast migration in direction of the applied vacuum during NPWT at -80 mmHg. 

Figure 1: Schematic set-up (A) and photograph (B) 

of the assembly with the 3D-fibroblast cultures 

covered with the dressings and placed in the 6-

well-plate with a VAL. 
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Figure 4: No adverse effects on the structure of the non-adhering dressings were 

observed at microscopic level after NPWT at -80 mmHg compared to the untreated 

control. 

Figure 3: Fibroblasts in the 3D-cultures responded to NPWT by migrating 

in the direction of the applied vacuum independently from the non-adhering 

dressing used. 

Figure 2: NPWT at -80 mmHg with all dressing combinations decreased the number of 

fibroblasts in 3D-cultures compared to incubator and a static control indicating a loss of 

cells by migration beyond the pellicle edge. 
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