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Healing in an ideal environment

Alginate dressings have a leading position in advanced wound care and their usage
is established world-wide. Their performance in the clinical situation is well documented,
but why do they behave in the way that they do?

This leaflet explains how the clinical findings of alginate dressings are influenced by the
properties of the raw material and fibrous nature and physical construction of the dressing.

Speciality Fibres and Materials Ltd was the first company in the world to develop a
commercial process for the manufacture of alginate fibres and is a world leader in this
technology today.
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1. Raw Material Properties

Polymeric nature

Alginate is a high molecular weight polymer (a long chain
of inter connected atoms). It is a hydrophilic (water loving)
polymer and this serves to encourage the absorption of
wound fluid by an alginate dressing.

Influence of cations

Alginate polymer is associated with certain cations (sodium
and calcium) which influence its properties and are
exchangeable. Sodium alginate is soluble in water, however
calcium alginate is insoluble because the calcium ions
cross-link polymer chains. A mixed sodium/calcium alginate
shows intermediate behaviour by absorbing water and
swelling to form a gel. Similarly, calcium alginate will gel in a
fluid which contains sodium ions, such as wound exudate.
Dressing removal is facilitated by the excess of sodium ions
provided by irrigation solutions. (Figure 1)

Co-polymer composition

Alginate polymer comprises a mixture of two basic building
blocks (monomeric units) called manuronic acid (M) and
guluronic acid (G). These units tend to be arranged in
blocks, of either M or G, along the polymer chain. In
practice, fibres and dressings are made from one or two
alginate types — High M or High G — and these two types
have different properties. Gelling rate is faster for High M
than High G as it releases calcium ions more readily.

Algisite M, Sorbsan and Sorbalgon are examples of
High M dressings.

2. Manufacturing Process

Polymer

The raw material is extracted and purified from seaweed,
a natural product. The same plants are harvested on a
continuing basis and so are a renewable source.

Different polymer types (M or G) arise from the selection

of particular seaweed species and molecular weight is
controlled during extraction. The polymer is finally produced
as a powder in the soluble, sodium form.

Fibre

Sodium alginate is dissolved in water to give a viscous
solution. This is extruded through tiny holes into a bath
containing a solution of calcium ions. In this way solid
calcium alginate is formed as continuous filaments of the
required diameter.

Typically, these filaments are then stretched, washed, dried
and crimped before being cut into short lengths.

Fabric

Fibres are separated, carded and layered to form a
continuous ‘nonwoven’ fabric. In some cases, this fabric is
subjected to a bonding process known as ‘needling’ to
strengthen the fabric by entangling the fibres, using barbed
needles.

Dressing

The fabric is cut to provide the required size. Following
inspection, fabric pieces are then packaged and sterilised.
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3. Dressing Construction

Fabric structure

Softness and conformability are imparted due to the
fabric’s fibrous construction. A typical 10 x 10 alginate
dressing contains 100,000 individual fibres each of
around 15 microns diameter which, if placed end-to-end,
would stretch for 5 kilometres. Absorption of wound fluid
is enhanced by the high surface area of the material and
by the wicking action of the fabric.

Fabric density

Nonwovens may be very bulky fabrics with a low density;
a typical alginate dressing contains about 90% free
space. This space can rapidly disappear, however, as
filaments swell to many times their original diameter
during gelling.

Absorption of wound fluid is enhanced by the filling of the
spaces between fibres. Gel-blocking (restricting lateral
flow of fluid) occurs when these spaces become filled
with swollen, fluid-containing gel fibres. This will occur for
fast-gelling (High M) products. (Figure 2)

Figure 2
Alginate nonwoven fabric

Fabric bonding

The entanglement of fibres by needling will increase both
wet and dry fabric strength and therefore the likelihood
that a dressing will remain in one piece during use and
removal.

Sorbsan and Sorbalgon are examples of dressings where
fibres are not inter-locked. Algisite M is an example of a
heavily needled fabric.

Absorbency (g/100cmz2)

4. Laboratory Observations
Absorption of fluid

Alginate dressings absorb up to 20 times their own
weight of test fluid (4, 17). They absorb far more rapidly
than hydrocolloid dressings and are able to be used in
combination with secondary dressings to increase
absorption capacity still further. (Figure 3)
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Absorbency of Alginates and Hydrocolloids

Gelling rate

Those dressings made from High M polymer gel more
rapidly. This is observed when carrying out the BP test
for Absorbency of Alginate Dressings. (Figure 4)

Figure 4
High M (left) and High G (right) products following application
of test fluid to centre of dressing



Area of dressing saturated (cm2)

Gel-blocking

High M products are observed to exhibit gel-
blocking using test equipment where fluid is
pumped to the underside of the dressing whilst
applying a light back-pressure. This results in
a central gelled portion surrounded by dry
fabric. Under identical conditions, High G
fabrics become fully saturated due to lateral
spreading of fluid. (Figure 5)
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Figure 5
Gel-blocking of Alginate

Wet integrity

Both polymer type and fabric construction can
influence the wet integrity of alginate dressings
and so influence the method required for
dressing removal. These effects can be
demonstrated when carrying out the BP test
for Dispersion Characteristics of Alginate
Dressings.

These observations help to confirm the link
between material properties and clinical
findings. (Figure 6)

Figure 6

A High M product without inter-locked fibres (centre)
disperses completely when agitated in excess test fluid
whereas High G (left) and High M products with inter-locked
fibres (right) remain intact.

5. Clinical Findings

A review of published findings from the use of alginate dressings:

Softness and conformability

Dressings readily adapt to fill a wound cavity (1-3).

Absorption of wound fluid

Dressings have an ability to absorb a high volume of exudate (1-3).

Gel formation

Dressings convert to a gel when placed in contact with wound exudate.

Some alginates (High M) have a higher gelling rate; they also exhibit
gel-blocking which restricts lateral transfer of exudate thereby helping to
prevent maceration of the healthy tissue surrounding the wound (2-6).

Application and removal

Dressings can be applied easily and quickly (2, 3).

Removal is easy due to gel formation which imparts non-adherent

behaviour. Removal is either by irrigation or in one piece by use of forceps (1, 7).
Rapid gelling (High M) types have been associated with increased ease of

removal (5).

Pain control

Reduced pain is a feature both while the dressing is in place (2, 6) and

particularly during dressing removal (2, 3, 8, 9).

Wound healing

Rate of wound healing is much improved compared with that of traditional

dressings (11-13).

Wound cleansing and odour reduction

Dressings are suitable for use on infected wounds (14). They can reduce
the bacterial count in wounds (8) and can reduce odour from wounds (1, 15).
They are a popular choice for the management of fungating wounds (16).

Comparison with hydrocolloid dressings

Studies in comparison with hydrocolloid dressings have shown alginates to be
superior in terms of fluid handling, gel-blocking, pain control and healing

properties (6, 10).



6. Conclusions

Clinical experience has confirmed that alginates possess a
combination of characteristics which makes them ideal for use as
dressings on many types of wet wounds.

By combining fluid absorption with gel formation, dressings keep
the wound moist but not macerated. This creates an ideal
environment in which to promote healing and reduce pain.

The dressings are easy to use and, due to gel formation, are non-
adherent, and may be removed without causing pain or trauma.

Alginate dressings look certain to play a key role in wound
management for a long time to come.
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