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Abstract A series of excellent poly(vinyl alcohol) (PVA)/polymers blend hydrogel were reviewed

using different crosslinking types to obtain proper polymeric dressing materials, which have satis-

fied biocompatibility and sufficient mechanical properties. The importance of biodegradable–bio-

compatible synthetic polymers such as PVA, natural polymers such as alginate, starch, and

chitosan or their derivatives has grown significantly over the last two decades due to their renewable

and desirable biological properties. The properties of these polymers for pharmaceutical and bio-

medical application needs have attracted much attention. Thus, a considered proportion of the pop-

ulation need those polymeric medical applications for drug delivery, wound dressing, artificial

cartilage materials, and other medical purposes, where the pressure on alternative polymeric devices

in all countries became substantial. The review explores different polymers which have been blended

previously in the literature with PVA as wound dressing blended with other polymeric materials,

showing the feasibility, property change, and purpose which are behind the blending process with

PVA.
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1. Introduction

In 1960s, for over fifty years ago hydrogels have been inno-

vated by Wichterle and Lim (1960) and have been applied in
numerous biomedical disciplines e.g. contact lenses, absorb-
able sutures, osteoporosis, asthma treatment, and as neoplasm

(Queiroz et al., 2001). In 1980s, Lim and Sun (1980) have
revealed calcium alginate microcapsules for cell engineering,
while Yannas’ group modified synthetic hydrogels with some

natural polymers e.g. collagen to obtain novel dressing materi-
als, showing optimal conditions for healing burns and wound
dressing (Yannas, 1985; Yannas et al., 1981, 1983; Yannas and
Forbes, 1982). Since this date; polymer hydrogels continue to

interest scientists. For example, millions of people are suffering
annually from chronic diseases, accidents arising from trauma,
burns, and bone fracture or defects and unfortunately some of

them are dying due to insufficient ideas of alternative poly-
meric organs and/or treatment (Pighinelli and Kucharska,
2013). Thus, much attention has been given to the use or mod-

ification of different polymeric materials that can be used cur-
rently for biomedical devices to fulfill the over increased need
for those materials in medical applications.

Every year, millions of people are exposed to burns by hot

water, flames, accidents, and boiling oil, and these accidents
result in major disabilities or even sometimes death. Especially
in adults, and overaged people dermis regeneration cannot

occur spontaneously again (Çiğdem and Senel, 2008). Since
autologous skin has limited availability and associated with
additional scarring, this traditional approach for a substantial

loss of dermis cannot meet the requirements, and dressing
materials became inevitable for skin tissue or healing
(Çiğdem and Senel, 2008). Prior to 1960s, wound dressing

materials have been regarded to be only passive materials that
have a minimal role in the healing process. Winter (1962) has
announced the first generation of wound dressing polymeric
materials and showed optimal environments for wound repair.

This awareness has revolutionized the approaches to wound
dressing and paved the way for the development of wound

dressing from the passive to active material and functionalized
ones. The desirable wound dressing materials should fulfill the
following conditions: (a) maintain a local moist environment,
(b) protect the wound from side-infection, (c) absorb the

wound fluids and exudates, (d) minimize the wound surface
necrosis, (e) prevent the wound dryness, (f) stimulate the
growth rate, and (g) be elastic, non-toxic, non-antigenic, bio-

compatible and biodegradable dressing materials (Jakubiak
et al., 2001; Kannon and Garrett, 1995; Kokabi et al., 2007).

At present, PVA is one of the most frequent and the oldest

synthetic polymer hydrogels that due to its good biocompati-
bility has been applied in several advanced biomedical applica-
tions e.g. wound dressing (Kenawy et al., 2014), wound

management (Zhao et al., 2003), drug delivery systems
(Muggli et al., 1998), artificial organs (Yang et al., 2008),
and contact lenses (Hyon et al., 1994). However, PVA hydro-
gel possesses insufficient elastic, stiff membrane, and very lim-

ited hydrophilicity characteristics which restrict its use alone as
a wound dressing polymeric material. Among the various
hydrogels described in the literature, hydrogels prepared using

PVA blended with polysaccharides and some other synthetic
polymers are attractive because of the abundance of such poly-
mers, easy for chemical derivatization or modification, and in

most cases good biocompatibility (Coviello et al., 2007).

2. Crosslinking of PVA polymer

Peppas and Merrill (1977a,b) have revealed in their earliest
effort in considering PVA hydrogels as biomaterials. Gener-
ally, hydrogels were obtained by a crosslinking process of

polymers, which might be done by a chemical reaction (e.g.
free-radical polymerization, chemical reaction of complemen-
tary groups, using high energy irradiation, or enzymatic reac-
tion) or by a physical reaction (e.g. ionic interaction,
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