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Introduction    
The design of medical devices could be applied and developed 

for new microscopic surgical procedures instead of the traditional 
surgical procedures. For the design of medical devices, selections 
of suitable materials for biomedical applications such as 
polymethacrylate, polyester, polynorbornene, and polymeric 
resins could be substantially considered and further employed 
[1-4]. The surface modification could be considered to change the 
surface microenvironment of materials for specific need [5-6]. 
Furthermore, the preclinical evaluations of materials and medical 
devices by using Polyvinyl Alcohol (PVA) foam must be considered 
for the application and design [7]. In this study, a new anti-adhesion 
Extra Thin Polyvinyl Alcohol Foam Membranes (ETPVAFM) 
derived from a super clean air-foaming process was designed  

 
and prepared for Minimally Invasive Surgery (MIS). Preclinical 
evaluation of designed anti-adhesion extra thin Polyvinyl Alcohol 
foam membranes (ETPVAFM) could be established by determining 
morphology, water permeability, thickness, macro porosity, 
mechanical property of resulting samples. 

Methods
An anti-adhesion Extra Thin Polyvinyl Alcohol Foam Membranes 

(ETPVAFM) for Minimally Invasive Surgery (MIS) was designed 
and prepared by using medical grade cenefom Polyvinyl Alcohol 
materials and a new super clean air-foaming process with active 
molecules such as O3.  The PVA Foam membranes with fully open-
cell microstructures could be obtained.  The anti-adhesion material 
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was important for the clinic application of Minimally Invasive 
Surgery (MIS). Extra thin Polyvinyl Alcohol foam membranes 
(ETPVAFM) could be considered as a good anti-adhesion material 
for Minimally Invasive Surgery (MIS).  An anti-adhesion extra 
thin foam membranes with good mechanical property would be a 
potential medical device for Minimally Invasive Surgery (MIS).  A 
series of anti-adhesion PVAETF membranes with different macro 
porosities and thickness of 1.0~1.5 mm was designed and prepared 
such as ETPVAFM. Mechanical property of the resulting Extra Thin 
Foam Membranes (ETPVAFM) was determined.  

Results 
In this work, a novel anti-adhesion extra thin Polyvinyl Alco-

hol foam membranes (ETPVAFM) was obtained by using a clean 
air-foaming process, which could obtain foam matrix with partial 
open cell structure. The active molecules such as O3 were intro-
duced into the super clean air-foaming process and fully open cell 
microstructures were easily obtained. The fully open cell micro-
structures could be observed by using OM. Furthermore, the struc-
ture could provide excellent water permeability, particularly, for 
MIS. The water permeability of the resulting anti-adhesion extra 
thin Polyvinyl Alcohol foam membranes (ETPVAFM) could be ob-
served in the range of 82~85% by using ASTM D4491(standard test 
methods for water permeability).  Averaged macroporosity values 
of the resulting extra thin Polyvinyl Alcohol (PVA) foam membranes 
were observed such as 475 µm (Figure 1). The macroporosity could 
be changed depending on different clinical demands.

Figure 1: A new anti-adhesion extra thin polyvinyl 
alcohol (PVA) foam membranes with fully open cell 
microstructures.

Super clean air-foaming process was employed in the 
preparation of novel anti-adhesion extra thin Polyvinyl Alcohol 
(PVA) foam membranes with different macroporosities to obtain 
a kind of fully open cell microstructure, which could provide very 
short saturated water absorption time for MIS treatments.  It 
spends a short-saturated water absorption time of 13 sec from the 
dried state to the saturated water absorption state.  Remarkable 
higher water uptake of the resulting extra thin Polyvinyl Alcohol 
(PVA) foam membranes than ca.1300 % could be observed. The 

resulting anti-adhesion extra thin Polyvinyl Alcohol (PVA) foam 
membranes with high water contents (>1300) still showed good 
elongation property such as ETPVAFM with 665.2% of elongation 
at break which could be considered as a kind of excellent materials 
for MIS. High permeability of foam dressings could be designed 
easily for polyurethane foam materials in the clinic application of 
negative pressure wound therapy (NPWT).  

It is quite difficult to match the need for traditional Polyvinyl 
Alcohol (PVA) foam materials because of partial open-cell 
microstructure. However, polyurethane foam materials showed 
poor anti-adhesion property. For these reasons, the anti-adhesion 
extra thin Polyvinyl Alcohol (PVA) foam membranes could be 
considered as assistive anti-adhesion dressings with fully open-cell 
microstructure for negative pressure wound therapy (NPWT) to 
take care of ulcer (Figure 2).

Figure 2: The anti-adhesion ETPVAFM could be 
considered as a kind of an assistive anti-adhesion dressing 
for negative pressure wound therapy (NPWT).

Conclusion
In this study, the anti-adhesion ETPVAFM with macroporosity 

of 475 µm was obtained. The resulting anti-adhesion ETPVAFM 
with high water contents also showed good elongation property 
which could be considered as an excellent material for MIS. 
Furthermore, the resulting anti-adhesion ETPVAFM could provide 
a powerful potential in the clinic application of negative pressure 
wound therapy.
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