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Abstract
A wound could happen at any accident or surgery.
Generally, bleeding wounds, serious wounds and infectious
wounds need to be taken care for recovery and in case of
germ infection. Wound recovery and management is a
complicated and collaborative process, including wound
pre-cleaning, wound healing, infectious prevention, germ
treatment and treatment strategy. The application of wound
dressings play very critical roles in wound healing and
infectious prevention. There are many different types of
wound dressings such as silver-containing hydrophilic fiber
dressings, antibacterial dressings and moist dressings. These
dressings display their own advantages and disadvantages in
wound treatments. As burn surgeons, we have to deal with
many different patients with different burn conditions every
day. To us, it would be very important and helpful to have a
good or right type of dressing at the right time for the right
wound situation. In this article, we will discuss different
wound dressings and their applications in wound treatment
and recovery.
Keywords: Wound; Wound infection; Wound dressings;
Hydrogel dressings; Antimicrobial dressings

Introduction
A wound or trauma happens once skin, the largest human
organ, is broken at any accident or surgery. Generally, wounds,
especially serious wounds needs to be taken care for recovery
and in case of germ infection [1,2]. It is necessary to treat and
monitor the wounds if they are bleeding, large, deep or
infectious [3]. The recovery and management of severe wounds
is a complicated and collaborative process including infectious

prevention, germ treatment and treatment strategy [2,4], with
the involvement of doctors, nurses, patients, pathologists and
wound specialists. Particularly, the application of wound
dressings play very critical roles in wound healing and infectious
prevention [5]. There are many different types of wound
dressings such as silver-containing hydrophilic fiber dressing,
antibacterial dressing and wet dressing. Based on different
materials, they can be classified as foams [6,7] gauze [8],
transparent films [9,10], alginates [11], composites [11],
hydrocolloids [12,13] and hydrogel [5,12,14-17]. These dressings
display their own advantages and disadvantages in wound
treatment. They are used so frequently in our routine wound
treatments. However, it is a tough challenge for doctors and
nurses to routinely choose a good and right wound dressing for
the right wound situation at the right time. Meanwhile, a good
dressing with high quality and ideal function will speed up
wound healing, reduce patients’ pains and prevent wound from
germ infection [17,18]. Here, we discussed different types of
wounds, various wound dressings and their applications in
wound treatment and recovery.

Different types of wounds
Skin is our organ that directly prevents and protects us from
germ invasion and infection. The skin broken in an accident
could result in wound happening. Up to different accidents,
cases and situations, wounds can also be classified as different
types from mild, moderate to severe wounds, from small to
large wounds, from shallow to deep wounds, from noninfectious to infectious wounds, from burns, contusion, knife
injury, crushing injury, needling injury, to gunshot wounds, from
acute to chronic wounds (Figure 1) [3,19]. For example, acute
wounds such as slight abrasion, knife wound, slight scald, skin
breaking, and the initial stage of the wound after operation,
suddenly happen and quickly heal. Chronic wounds such as

© Under License of Creative Commons Attribution 3.0 License | This article is available from: http://www.hsj.gr/

1

Health Science Journal
ISSN 1791-809X

ulcerative wounds, diabetic foot ulcer, venous lower extremity
ulcer, arterial lower extremity ulcer, chronic radiation injury and
deep burn or scald [7,20,21], are the wounds with the healing
process lasting much longer time [2]. No matter what type of
wounds or traumas and in case of germ invasion through skin,
the wounds need to be cleaned and debrided to remove dirt and
contaminates. Sterilizing and covering wound is important to
prevent infection and inflammation [20,22]. Certain infectious
wounds such as gunshot usually need special wound treatment
and management to prevent germ infection.

Figure 1 Various wounds on body skin and the germ infection.

Wound healing
Wound healing is a complicated process, with different
strategies in treating different types of wounds. According to
trauma area, infectious situation and medical treatment, wound
healing can be divided into different categories including
primary healing, secondary healing and subeschar healing [1,2].
Primary healing occurs when there are less tissue defects in
wounds, neat wound margins with no infection, sutured wound
with strict wound surface involution [1,3]. Surgical incision
healing is a typical example of primary healing. Secondary
healing often occurs when there is large wound area in wounds,
large tissue defects, and irregular wound margin with hard
wound surface involution or germ infection. These wounds are
healed via filling tissue defects with granulation tissues. This
type of wound healing is also known as indirect wound healing.
Inflammation is obviously observed in secondary healing due to
persistent germ infection and degenerative tissue necrosis
[23,24]. Normally, tissue regenerates after germ infection is
controlled and necrotic tissue is removed. There are large
wound area, obvious contraction, longer healing time and more
scar tissue in secondary healing. The blood, exudate or necrotic
tissue on the wound surface becomes dried and forms scab. In
the absence of infection, wound healing can act as subeschar
healing [20]. The regenerated epidermis grows under scab from
the edges of wound and covers original dermal connective
tissues at wound surface area or newborn connective tissues
filling in dermal defect. The scab falls off when the reepithelialization is completed. Eschar is usually dry. The dry
eschar can prevent germs from growth, have certain protective
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effect on wounds and promote wound healing. However, scab
may obstruct local drainage and further hinder wound healing if
there is more subeschar exudate or germ infection [7,19].

Applications of wound dressings
Wound recovery and management is always a challenge to
wound patients, specialists and doctors. In our routine work, we
always have to face different patients with different types of
wounds. Mostly, wound healing is always accompanied by
wound infection [4]. Wound dressings play critical roles in
wound treatments. A good dressing can promote wound healing
and prevent germ infection [10,23,25,26]. Moreover, we often
need to switch different types of wound dressings during whole
process of a case treatment, or a dressing need to be used
together with other dressings to create a good environment for
wound recovery and wound protection. There are many
different wound dressings available on market (Figure 2 and
Table 1). How to choose a right type of wound dressing is very
difficult and skilled. A wound specialist with rich experience
understands most of the types of wound dressings with their
rationale, applicability, efficacy and indications. He can decide to
choose the right type one for wound treatment by assessing the
wound situation of each patient. In the process of wound
treatment, there are many different types of dressings such as
foams [15], gauze [8,14], transparent films [9,17], alginates [17],
composites, hydrocolloids [27] and hydrogel (Table 1) [7,16].
Whether to use a particular dressing is the most difficult in
wound management. Thus, it is important and necessary to
understand the types and characteristics of dressings and their
indications, and the advantages and disadvantages of each
wound dressing. Here, we will introduce various wound
dressings commonly used in our case treatments.

Foam dressings
Foam dressings are made of polymer material and are usually
multi-layer structures, which are consisting of anti-adhesion
wound contact layer, infiltration layer and waterproof and germresistant layer (Table 1) [6,15,24]. The surface is often covered
with one layer polymeric semi-permeable membrane. Some of
them are self-adhesive, with the main ingredients being silica gel
and so on. Its action mechanism is that the absorptive foam
absorbs a large amount of exudate, reduces infiltration, and
provides a moist, warm and closed wound healing environment.
Foam dressing is suitable for wounds with medium to large
amount of exudates. The dressings can be used for the
treatment and prevention of pressure ulcer, diabetic foot ulcer,
skin donor area, mild burn, skin transplant, venous ulcer etc. The
advantages of foam dressing are able to provide a moist and
closed healing environment and support autolysis debridement.
And also with its high absorptivity, it can absorb medium to
large amount of exudates and reduce the influence of exudates
and impregnation on wounds. A low frequency of dressing
replacement is required. It is convenient for treatment of
different wound sites, with different shapes and sizes. They are
not easy to be adhered to the wound bed. Form dressing is also
easy to use with good compliance, and easy to tear off without
hurting the skin. This dressing also has the ability of insulating,
This article is available from: http://www.hsj.gr/
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preserving heat, buffering external impulse/pressure, and
prolonging the use time of wound dressing.
The disadvantages are that the external dressing is needed for
the non-adhesive edge or to use two layers of dressing or
adhesive tape. And it is opaque and the wound cannot be
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observed directly. Once large leakage happens or dressing
replacement is delayed, it may cause skin around the wound
impregnated. This dressing is not suitable for eschar or dry
wounds.

Table 1 The general types of wound dressings.
Types

Characteristics

Indications

Advantages

Disadvantages

No wound adherence.
Low replacement frequency.
Absorbing large amount of exudates to
reduce the influence of exudates and
impregnation on wounds.
Comfortable and easy to use.
Multilayer structure

Foams

Good absorption
property, with a moist
and warm environment
for wounds.

Partial or full-thickness
injury. Medium to massive
exudation of wounds.
Absorbing effluent.

Good compliance, easy to tear off without
hurting the skin. Insulation and heat
preservation buffer external impulse/
pressure.
Prolong the use time of wound dressing.

Exudation may cause skin immersion
around the wound.
Not suitable for eschar and dry wounds
Need external dressing to fix the nonadhesive edge.
Opaque, with no observation of the
wound directly.
High possibility of bacterial invasion.
Dressing removal may damage the
new tissue and causes pain.
Frequent replacement and wound bed
adherence.
Not for wet wound healing.
High possibility of bacterial invasion.
The granulation tissue of wound is
easy to grow into the mesh eye of
gauze.

Affordable and easily available.

Gauze

Woven/non-woven
materials, mostly cotton.

Suitable for one-time use in
cleaning, hemostasis
bandaging or hygienic care
of surgical or local wounds
in medical units.

Used to treat wound
exudate, wound
wrapping and protection.

One-time use for operation
and wound care in medical
units.

Able to protect wounds and reduce
bacterial invasion.
Simple to use and suitable for many kinds
of wounds.

Dressing removal may damage the
new tissue and cause pain.

Widely used in clinic.

No obvious promoting effect on wound
healing.

Cheap and suitable for various
consumption levels.

Often need to be combined with other
types of dressings.

Good adherence. Prevent the friction and
bacterial infection of wound bed.
Transparency and easy wound
observation with no removal.

Transparent
membrane

Polymeric materials
Translucentallowing
oxygen and water vapor
passing through
preventing water
and germ from passing
through.

Suitable for treating
superficial wounds.
Protection of skin prone to
abrasion or external
contamination.

Keeps humidity in the wound bed
surrounding skin.

Wound seal resulting in peripheral skin
immersion and impregnation of
surrounding skin.

Cheap price, good fit.

Wound bed adherence.

Conducive to self-dissolving debridement.

Maintenance of the first
layer dressing.

Prevent the wound bed friction and
bacterial contamination.

Not suitable for severe exudative
wounds.
Not for severe exudative wounds.

Strong exudate absorption capacity, used
for infectious wound, with no wound
adherence.
Promoting autolysis debridement.
Providing a wet healing environment to
keep nerve endings moist.
Alginate is extracted
from algae. Woven or
nonwoven materials
Alginates

strip and sheet
dressings.

Relieve pain, avoid dehydration
promote epithelial regeneration.
Wounds with partial to fullthickness injuries.
Medium to large exudates.
Pithole or sinus tract.

© Under License of Creative Commons Attribution 3.0 License
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Form hydrate with necrotic tissue to help
wound autolysis and debridement.
Easy to use and remove, no toxicity, no
allergy.

Need two layers of dressings causing
wound bed dry or dehydration.
Misuse may cause tissue necrosis.
Not for small amounts of exudation or
dry eschar. Need a second dressing.
Not easy to remove the residual
dressing.
High cost.

3

Health Science Journal
ISSN 1791-809X

2019
Vol.13
3:662

No.

Easily use and available.
Used as one or two layers of dressing.
Used for a variety of wound types.

Composites

A combination of any
kind of dressings.

Grade II burn and small
area
Grade
III
burn
wounds, surgical wounds,
infectious wounds,
refractory chronic wounds
for debridement of rotten
granulation wounds and
old granulation wounds.

Good permeability and compliance.

High cost.

Strong absorptive capacity.

Low cost performance.

Continuous debridement, accelerating
necrotic tissue exfoliation.

Low flexibility of indication.

Control infection and promote wound
healing.
Effective protection of skin grafts to
prevent infection and necrosis.

Provide a moist environment for clean
wounds and granulation tissue.
Promote autolysis debridement of necrotic
tissue.
Providing hypoxic and wet healing
environment
Flake self-adhesive, sealing wound bed,
without the second layer of dressing, to
prevent bacterial invasion and waterproof.

Hydrocolloids

Colloidal particles.
Certain exudative
absorption capacity
strong stickiness.

Superficial, moderately
deep wounds with small to
moderate exudation and
desquamated or necrotic
tissue.

Comfort and reduce friction, relieve pain,
and promote epithelial migration and
granulation tissue growth.
Good compliance and easy to use.

Frequent replacement once a day.
Not suitable for wounds with vascular
exposure on the surface, especially
those with partial vascular embolism
and necrosis.
The strong stickiness resulting in skin
injury.
Not for mass exudation and infecting
wounds.
Opaque, not easy to observe the
wound.
Not suitable for infectious wounds and
wounds with exposed tendons and
bones.
Dressing removal will affect the fragile
skin around.
Not suitable for wounds with more
exudation and easy to impregnate the
skin.
Poor absorptive capacity of exudates.

Partial or full-thickness
injury.

Hydrogel

Hydrogel sheet or
amorphous with rich
water used for auxiliary
and autolysis
debridement and
softening eschar.

Necrotic or desquamate
wounds small to medium
exudation.
Hydration promotes selfdissolving debridement.

Positively providing water to dry wounds
and keeping wound moist. No wound
adherence.
Promoting autolysis debridement for scab
debridement.
Conducive to epithelial migration and
granulation growth Non-sticking wound.
Pain relief pretecting germ infection.

Not for severe exudative wounds and
infectious wounds.
No bacterial barrier.
Easy to cause skin immersion around.
A second layer of dressing is needed.
The dressing color will turn green,
which is easily confused with
Pseudomonas aeruginosa infection.

Gauze dressings

Composite dressings

Gauze dressings are made of braided or non-braided
materials, mostly cotton, with multiple shapes and sizes (Table
1). Gauze is suitable for one-time use in cleaning, hemostasis
bandaging or hygienic care of surgical or local wounds (Figure 2)
[8,14]. It is helpful for wound infection, wound protection,
wound exudate management. Gauze is actually useful for many
kinds of wounds. They are easily available with low price. Gauze
dressing can protect wounds and reduce bacterial invasion. It is
cheap and suitable for various consumption levels. The
disadvantages are that this type of dressing is required for
frequent replacement that increases the total cost. And it may
adhere to the wound bed. Gauze dressing often needs to be
combined with other types of dressings; it cannot be used for
wet wound healing. Their barrier functions are poor with high
possibility of germ invasion. The granulation tissue of wound is
easy to grow into the mesh eye of gauze. It will damage the
newborn tissue and cause pain during dressing replacement.
The sticky wound may cause not only pain but also secondary
trauma during dressing replacement.

Composite dressings are made of any kind of dressing
materials, such as a combination of foam and gauze, alginate
and silver ion dressing, alginate and carboxymethyl cellulose
sodium(CMC). Composite dressings can be used as one-layer or
two-layer dressing and for a variety of wound types [11,17]. This
dressing is a new type of interactive wound-cleaning dressing.
With its outer layer being a hydrophobic synthetic fiber material,
the core part of which is polypropylene acid ester (SAP). SAP has
a high affinity for proteins and can actively absorb wound
exudates and necrotic tissues. Its indications are grade II burn
wounds, small area grade III burn wounds, surgical wounds (such
as skin necrosis after operation, treatment of infectious
wounds), refractory chronic wounds (such as diabetic gangrene,
deep pressure ulcer, refractory ulcer) [25]. Particularly, this
dressing is good for debridement of rotten granulation wounds
and old granulation wounds. Its advantages are easy to use with
continuous debridement, accelerating necrotic tissue
exfoliation, controlling germ infection and promoting wound
healing [25]. There is effective protection of skin grafts in
recipient areas to prevent infection and necrosis. Also, this
dressing does not stick to the wound bed. Its disadvantages are
higher price, lower cost performance and lower flexibility of
indications. The dressings need daily replacement and are not
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suitable for wounds with vascular exposure on the wound
surface, especially those with partial vascular embolism and
necrosis.

Alginate dressings
The alginate dressings are composed of the extracts of natural
brown algaemainly polysaccharide (Figure 2). They are braided
or non-braided. These dressings have strong infiltration capacity
and may become gelatinous after contacted with exudate fluid
[17,18]. They can be used for the treatment of venous ulcer,
sinus wound and severe exudate wound [10]. Their action
mechanism is mainly through the exchange of sodium ions and
water in wound exudates with calcium ions in alginate dressings,
to make calcium alginate become gel, provide moist healing
environment, promote cell proliferation at wound area, reduce
pain, protect new tissue from injury and accelerate wound
healing. Plus, macrophages are activated by fibrous stimulation
of gel and calcium alginate, and further remove infectious tissue
and scab crust, promote the release of growth factors, and
promote the proliferation of fibroblasts and keratinocytes and
accelerate healing. Alginates stimulate platelet adhesion/
agglutination, activate the intrinsic coagulation factors and
further stop bleeding. Alginate dressings are applied to treat
superficial wounds, wounds with skin removal, the wounds with
medium to large amount of exudates, the wounds with holes
and sinuses, the infectious wounds with necrotic tissue or
cancerous wounds. Alginate dressings have strong absorptive
capacity to absorb a large amount of infiltration. The ion
exchange between sodium and calcium occurs after dressings
contacting with exudate, which releases calcium ion and plays
the role of hemostasis and stabilization of biomembrane.
Dressings can form gel on wound bed and provide a wet healing
environment to keep nerve endings moist, relieve pain, avoid
dehydration and promote epithelial regeneration. These
dressings can form hydrates with necrotic tissues to promote
wound autolysis and debridement [18]. These dressings are also
convenient to use and easy to remove, with no toxicity and no
allergy. They can be used for infective wounds and non-adherent
wounds, and they also promote autolysis debridement.
However, these dressings need a second layer of dressing. They
cannot be used for wounds with small amount of exudate and
dry eschar wounds. Gel may not be distinguished from germ
infection. It may cause dehydration and dry wound beds. These
dressings misused to exposed tendons, key capsules or bones,
may cause necrosis of these tissues.

Hydrocolloid dressings
The ingredient of the hydrocolloid dressings (Figure 2) is
mainly carboxymethyl cellulose sodium (CMC) [28]. Flake
hydrocolloid is composed of CMC, hypoallergenic medical
adhesive gel, elastomer and plasticizer. Its surface is a layer of
semi-permeable poly membrane structure. The hydrocolloid
dressings contain colloidal particles, such as gelatin or pectin,
which can be transformed into gel-like substance when
contacted with exudate. Thus, hydrocolloid dressings display
certain exudate absorptive capacity, as well as having strong
stickiness [6,13]. Hydrocolloid dressings can be used for venous
© Under License of Creative Commons Attribution 3.0 License
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ulcers, pressure sores, phlebitis, burns, etc. [12] and the
dressings also are suitable for superficial wounds (such as
superficial bedsore, small burns at small area, frictional
wounds), wounds with a small to medium amount of exudate
and wounds at skin removal sites [13]. Hydrocolloid dressings
contain softening fibrinogen-softening components that can
soften and remove fibrin. Meanwhile, they also contain
hydrophilic particles that can interact with water to form gel
membrane, further provide a wet environment and help reduce
pain while not injuring newborn tissues. Hydrocolloid can
activate macrophages and polymorphonuclear leukocytes to
display their functions of autolysis debridement.

Figure 2 Various wound dressings. A: Gauze dressing, B:
Antimicrobial film dressing, C: Alginate dressing, D:
Hydrocolloid dressing. Cited from the website (https://
www.healthproductsforyou.com).
These dressings can keep the wound moist and hypoxic and
slightly acidic environment, dissolve fibrinogen and accelerate
autolysis debridement and wound healing [17]. These dressings
have strong and fast absorptive capacity. They have the ability to
absorb a small to medium amount of exudates. Dressings form
gel to protect the exposed nerve endings, reduce pain and do
not cause mechanical damage. They have moderate exudate
absorption capacity and can promote autolysis debridement,
close wound bed, protect wounds. They are waterproof and
bacteriostasis, preventing urine and feces pollution, keeping
insulation and moisturization, providing hypoxic and wet healing
environment, supporting autolysis debridement. They are flake
self-adhesive, without the second layer of dressing, to prevent
germ invasion. After absorbing the exudates, they form gel and
keep the nerve endings moist. They are non-adhesive to the
wound bed and promote epithelial migration and granulation
tissue growth. They are easily used and convenient with good
compliance. But hydrocolloid dressings cannot be used for
wounds with excessive exudates and infected wounds. Residues
left in the wound bed may be misjudged for germ infection.
These dressings also cannot be used for infectious wounds. After
absorbing the exudates, the dressings will turn white locally,
which may cause misunderstanding. They are strong sticky, the
stickiness may cause skin damage. They are opaque and not
easy to observe the wounds. They are easy to impregnate the
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skin. The change of dressings may affect the fragile skin around
wounds.

Transparent membrane dressings
Transparent membrane dressings consist of polyester
membrane, acrylic adhesive agents and other polymer materials
[9,10]. The membrane is supported with a flexible lattice pad to
make the dressings simple and convenient. They are semipermeable, allowing oxygen and water vapor to pass through,
while preventing water and germ from passing through. These
dressings are suitable for the treatment of superficial wounds,
frictional wounds, skin-scratching wounds, skin donor sites or
skin with external contamination [10,13]. This type of dressing is
cheap and convenient and has good wound adhesion ability.
They are good for autolysis debridement. They can prevent the
wound bed friction and keep the wound bed moist and prevent
germ contamination. Doctors can observe the wound situation
without dressing removal. This type of dressing may adhere to
certain wounds and are not easily removed off, and cannot be
used for wounds with severe exudates. The dressing-sealed
wounds may lead to impregnation of skin surrounding the
wounds.

Hydrogel dressings
There are two types of hydrogel dressings including sheet
dressing and amorphous dressing. Their main components are
sodium carboxymethyl cellulose (CMC), pectin or propylene
glycol [16,29]. Hydrogel dressings display weak exudate
absorptive capacity due to having high water contents. However,
they can actively provide water and moist environment for the
dry wounds. The sheet hydrogel dressings are mainly used in the
late stage of wound healing, such as epithelial stage, phlebitis,
and exosmosis resulting from treatments of chemotherapeutic
drugs. The amorphous hydrogel dressings are also known as
debriding gel, which is mainly used for supporting autolysis
debridement and softening wound eschar. Hydrogel dressings
are commonly used in clinic [18,22]. Although there are different
types of hydrogel dressings, their function and effect are
basically similar with the major ingredients being slightly
different [18]. The main mechanisms are that these dressings
provide the wounds a moist environment and promote and
activate polymorphonuclear leukocytes and macrophages in
order to achieve the effect of wound autolysis debridement. This
type of dressing is mainly suitable for wound autolysis
debridement such as yellow rotten tissue and black necrotic
tissues, wounds with small or moderate exudates, wounds from
burns and radiation treatment, and wounds from exposed
periosteum and tendon.
The advantages are that these dressings can hydrate the
wounds to provide a moist environment, promote autolysis
debridement for wound scab. They do not adhere the wound
bed and they are easily removable with no pain and no wound
damage [28]. They are conducive to epithelial migration and
granulation growth. However, there are no germ barriers. This
type of dressings is easy to cause skin immersion around wound
and need a second layer of dressing in wound treatments,
otherwise, possibly resulting in germ infection and
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contamination [5,25]. Thus, it is necessary and critical to
develop new generation antimicrobial dressing. Meanwhile,
these dressings are not suitable for wounds with large amount
of exudates. Another disadvantage is high cost and more
expensive.

Antibacterial wound dressings
Wound healing and recovery is always associated with many
aspects, particularly, the bacterial imbalance such as mixed
germ infection and deep infection, and the long-lasting
inflammatory response resulting from bacterial metabolites and
necrotic tissues [4]. Thus, besides traditional functions, a good
wound dressing with the prevention and protection of germ
infection is very important in wound recovery. This type of
antibacterial dressing as a new generation and broad-spectrum
antimicrobial dressing has been developed (Figure 2) [5,18,22].
One of its key components is silver ion [30]. The dressings can
continuously release silver ions. These positive charged silver
ions are highly toxic to microorganisms, fungi and some viruses
[30]. These silver ions can inhibit germ growth and achieve
antimicrobial effects via stopping the synthesis of proteins on
bacterial cell walls. The bacteria die due to cell wall fracture, and
the bactericidal efficacy can be kept for 3-7 days. These
antibacterial dressings are mainly suitable for serious
contaminated wounds, infected wounds, diabetic foot ulcers,
bedsores and other wounds [15,25,29]. Once the silver ions are
combined with other dressings that can absorb exudates, these
dressings display their ability to prevent and treat various local
infections [31]. The range of germ inhibition is gram-positive,
gram-negative bacteria, vancomycin-resistant Enterococcus and
Candida albicans [26]. Silver-containing hydrophilic dressings
such as Aquacel Ag extra hydrogel consist of sodium
carboxymethyl cellulose (CMC-Na) and 1.2% silver ion [22,28]
(Figure 3). These dressings can be used to treat primary healing
wounds and act as an effective barrier to prevent germ
penetration.

Figure 3 The antibacterial hydrogel dressings and their
applications in the treatment of wound patients. A: patients
with head wounds and new dressings covered on, B:
dressings absorb exudates, C and D: Dressings are easily
peeled off with no adherence and pain.
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Conclusion
Although there are so many different types of wound
dressings, especially, we made a great progression in
antibacterial wound dressings. However, these dressings are still
not competent and satisfied. For example, these hydrogel
dressings are easily peeled off and convenient, but they have
low exudate absorptive capacity. Dressings containing silver ions
can kill germs and reduce wound infection, but silver ions are
toxic when wounds are exposed to them too long time or
dressings contain high concentration of these ions [31]. Patients
may also be silver-allergic and cannot use these dressings. Thus,
it is a need to develop novel wound dressings. By keeping the
advantages of the traditional dressings, these novel dressings
may have more nutrients for wound recovery, high exudate
absorptive capacity, or antibacterial and safe peptides instead of
toxic silver ions. We are attempting to develop hydrogel dressing
with antibacterial peptides, avoiding or reducing the use of silver
ions. Meanwhile, a good quality and affordable dressing is also
expected and needed.
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