CHAPTER I

GENERAL BACKGROUND

1. Introduction

One of the major carbohydfate, found in nature is polysaccharide.

Polysaccharide may be divide g groups. The first group including

substances such as glycogen in animal tissues, is a storage
polysaccharide. The seco ch as cellulose or pectin and
starch, the structural

plants (Mahler and

ively, are polysaccharides in
most abundant structural
polysaccharide of plant is 2 storage polysa ide, a nutritional reservoirs
of plants. Pectin is ituént fall e estrial plants obtained from citrus
peel and apple pomac o 1986 Polysaccharides are widely
used in food, cosmetic, t ickeners, binders, stabilizers,
film formers, gelling agent pending agents,and lubricants (Park, Cho, and Rhee,

2001).

5 > as a source of valuable
al., .@ooo- Singh, Murthy, and
Jayaprakasha, 2002). ]}u an ,(Durio zzbe@:us L.), is one of the most favorite fruit

in Thailand, ﬂ % H;Q 16] B—‘w ﬁtﬂlﬁ’%ﬂe‘ﬁme a big burden for

treatment. In 1998, Pongsamart and Panmaung 1solated the polysaccharlde gel (PG)
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rhamnose, fructose, arabinose and galacturonic acid (Pongsamart and Panmaung,

materials of commegal importa

1998; Girddit et al., 2001). The polysaccharide gel can be widely use in preparation
of food and pharmaceutical products such as jelly, tablet, suspension and emulsion
(Pongsamart et al., 1989; Pongsamart, Dhumma-Upakorn, and Panmaung, 1989;
Pongsamart and Panmaung er al., 1998; Umprayn et al., 1990). Toxicity test of
PG has been studied, a high oral single dose (2 g/kg) did not induce severe toxicity in



male mice and rats (Pongsamart, Sukrong, and Tawatsin, 2001). Subchronic toxicity
test indicated that PG has not induced toxic effect in male and female mice after
longterm feeding at dose of 0.5 g/kg/d for 60-100 days (Pongsamart, Tawatsin, and
Sukrong, 2002). Girddit et al. (2001) reported that PG can also be used as a film
forming agent and it can be used to prepare a satisfactory film product as a dressing
film.  Lertchaiporn, Vayamhasuwan and Pongsamart (2002) has successfully

formulated vitamin E gel and lotion using PG as a surfactant. The recent studied of

PG by Lipipan, Nantawanit, and P (2002) has discovered the medical

valuable property of antibacteri "j ieties of gram positive and gram

negative bacteria such a-%ioceﬁcus . Staphylococcus epidermitis,
- e ——

—

Micrococcus luteus, B

. Lact osus, Esherichia coli, and

Proteus vulgaris (N s and S. epidermidis, are
bacteria that normall ound infection and pus.
property and bactericidal
activity of PG, it is expec uséful pr ieties of medical application
such as dressing films; gel o .' - f wounds. According to
review literature, there i h e useful in the treatment of
wound such as :
Calcium  algirie
beneficial effects

wound environment reduce cV

reported that calcium

alginate dressing has aling by providing a moist
y 1o ﬁbroblﬂﬁt cells and showed rapid
wound closure (Suzuki etal, 1998). 'y,

P AU-INENINEING

ChitosaIﬂJa linear copolymer g.f linked f (12:1) glucosamineegz —amino — 2 —
G L AN P 10 R
glucose 9, which is obtained by purifying deacetylated chitin which can be derived
from chitin rich scrap shell. Chitosan have been used as a wound dressing and having
a function in the acceleration of infiltration of PMN cells at the early stage of wound
healing (Ueno et al., 1999).

Fibroin is a silk protien and comprises the core of silk fiber. It was prepared to

a silk film and was compared the function of silk film with two clinically used



dressing, hydrocolloid dressing and lyophilized porcine dermis, in the healing of
murine full-thickness skin wounds. The results shown that silk film was faster healing
and greater collagen regeneration than those other dressing (Sugihara et al., 2000)
Honey, sugar and sugar paste were used to a dressing for treated wound,
honey showed antimicrobial properties, and prevent hypergranulation and scarring on

wound (Moore et al., 2001; Topham, 2002).
any phases in wound healing process: The

Ppihg phases: inflammatory phase is the
and macrophages) to clean the

foreign agent and microbial in.ik ,mphase of wound healing is

All of those materials may affegct

process of wound healing consi

repaired (Lawrence, 3). h ement erformed by initial cleansing,

debridement and after"antiScpt cdures have, bee mpleted, the next step the

These data led to a gradual évolution in - nature of professional wound care
: A ) < A :
materials as manufﬁur.ers began to develop dre: aterials that keep wound
h
moist and to ~;—-—:-:::-:—--'~,:::§_:-: ------------- Inal esing, chitosan dressing, silk
film dressing, and hdﬁy

The c o 1?{ yj ide, it has film forming
property anﬂnuﬂﬁﬁm a s‘aﬁaary Il erddit, 2002) and its
antimicrobial propert peci Fa ainst _S. aureus and S. epidérinidis (Nantawanit
et a@ﬁﬂh&ﬁ ﬁ;ﬁymﬂiﬂlﬁa (i] &Lse \a.u%,linfection. The

preliminary study of PG film on wound treatment has been demonstrated
(Subhachalat et al., 2002). They applied PG dressing film, which was prepared from
PG isolated from fruit-hulls of durian, for treatment of full-thickness wound on pig
skin in comparison with the treatment with povidone iodine and covered with
commercial dressing such as fixomull or gauze. Their results demonstrated that PG

dressing film showed rapid wound closure and slight tissue reaction compared to

those of other traditional treatments. The fascinating results of this study are



encouraging to find a deep presumtive evidence to proof an effectiveness of PG
dressing film in wound healing. Therefore, the aim of this study was to prepare and
evaluate the dressing film of polysaccharide gel from fruit-hulls of durian on healing

wound in pig skin in vivo.

The pig skin was used in this study, because it is the most resemblance to
human skin. Like man, the pig has sparse cover of hair ; the epidermis has a well

differentiated under-sculpture, the dermis has thick papillary body and rich population

of elastic fibers, these are specigu : < owever, there are many differences

g’s ha Oarser than that of human; (b) the
man has mostly eccrine sw : """": over thebady surface but the pig has only
apocrine glands and (c pa ,5\; of the man are richly
vascularized, but those o :.-’ Yun, 1963; Chvapil, Chvapil,
\

and Owen, 1987).
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2. Literature reviews

2.1 The Skin

2.1.1 Structures of The Skin ( Marieb, 1981 ; Wynsberghe, Noback, and
Carola, 1995)

The skin is the | '# e body, occupying almost 2 m” of
surface area. Skin has thr Its: ¥ mis, dermis, and hypodermis, as

illustrated in Figure 1. . vy —

The epidermis i ( rof cpithelial tissue and avascular, having no
| % NN N\ |
. c typical tayers. . There are, the stratum corneum is

upper layer consists of fl : tinize ' cells (keratin). The keratin is a protein

with waterproofing prop Ayteventid ater loss from the deep tissue.
" £
Keratinized cells are dead, and"se-they are ¢onstantly rubbing and flanking off and
T IR :
being replaced by the division-of deeper cel atym lucidum is beneath the

stratum corneum, COmSists-ot-the—tiat

i

protein called eleidin (a ke

LY

7‘0 cells that contain a
'réﬂ cidum appears only in the

plams of the hands and sole of the feet, acting as a protective shield against the

ultraviolet ray ‘i] t o E stratum lucidum, is
the area in wl'ﬂd ﬁ ﬂs ﬂﬂﬁiﬂlﬂmi of eleidin and their
increasing distance from the dermal®lood supply £Fhe stratum spirosum contains 8
to 10 Q'ﬁ (:t-']caéﬂ ﬂ@msuﬂﬁ&nﬂaﬁj&cﬁons, hence
prickle cell. These cell have limited capacity for mitosis, and the stratum basale is
consists of a single layer of columnar or cuboidal cells. It undergoes continuous cell
division to produce new cell to replace those being shed in the exposed superficial

layer. It also contains melanocytes, cells that produce malanin (a pigment that helps

protect from UV radiation).
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Dermis

The dermis consists of two principle regions: the papillary and recticular
layers. The papillary layer of the dermis consists of loose connective tissue with thin
bundles of collagenous fibers. The reticular layer is made up of dense connective
tissue with coarse collagenous fibers and fiber bundles that crisscross to from a strong
and elastic network. The cells of the dermis are mostly fibroblasts, fat cells, and

macrophages. Blood vessels, lym sse]s nerve endings, hair follicles, and

glands are also present.

Hypodermis

The hypode the dermis; composed of loose,

fibrous, connective ti nch thicker than the dermis
and is richly supplied v hi ,_ . vessel d merves. Also within the
hypodermis are the coil at) glands and the base of hair
follicles. The boundary b ; »\J.‘ rmis is distinct; that between

the dermis and the hypode

2.1.2 Funqtion 0

=

Wynsbérg! r,.l e function of the skin are

as followings; (1) prorection; the skin acts as a stretck

able protective shield that
prevents harm uﬁ i ering the body; (2)
temperature reala gﬁﬁﬂrﬁn ﬂﬁmilands (3) excretion
through persplra ton, small amounts’ of waste materials such as fufea are excreted

tmoquhquamﬂsﬂﬁmuﬂ B dsY didor) Qhefidr: the siin

contalm sensory receptors that respond to heat, cold, touch, pressing and pain.



2.2 Types of wound

Wounds can be broadly categorized as having either an acute or chronic
etiology. Acute wounds are caused by external damage to intact skin and include
surgical wounds, bites, burns, minor cuts and abrasion and more severs traumatic
wounds such as lacerations and those caused by crush or gunshot injuries, acute

wounds are expected to heal within a predictable time frame. Chronic wounds are

echanism associated with a predisposing

condition that ultimately -;n\'\'\i\ 0# ity of dermal and epidermal tissue.
Pathophysiological abnormalities that ma 1 e to the formation of chronic

wounds such as leg ulcers and pressure re.%zounds types, heal slowly and

an unpredictable manner (BeWlgr! Ductden, and Armstrong, 2001).

most frequently caused by endogeno

23 Wound Healing (Reghy and Barbul,

&) |
The procesgiof wound nu- an diyide inte 3 overlapping phases that
: . “d 1K [ Nl \ '
merge into a continuous prOCESs ntin Frgure 2
PPN

P
2.3.1 Inflammatory Phase

Coa %:} from damaged vessels
and lymphatics. Vas ons ediately as a result of release of

catecholamines. Various other vasoactive compounds, such as bradykinin, serotonin,

and histamin - o I']‘ initiate the process of
diapedesis, aﬁy&gﬂﬁnﬁﬂum Eﬂﬂgh TeIsj walls and into the
extravasc ace o d‘ t rived t orrhage or a
hemosﬁhi%:i aliﬁ flm ﬂﬁﬁlﬁrﬂﬁbﬁ‘ﬂn, which 1s

hemostatic and which forms a mesh for the further migration of inflammatory cells
and fibroblast. Platelets are also extremely important because they are the first cells to
produce several essential cytokines, which modulate most of the subsequent wound

healing events ( Cohen et al., 1999).
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Inflammation: Within 6 hrs, circulating immune cells appear in the
wound. Polymorphonuclear leucocytes (PMNs) as neutrophils are the first blood
leucocytes to enter the wound site. They initially appear in the wound shortly after
injury and subsequently their numbers increase steadily, peaking at 24-48 hrs. The
role of the neutrophils is to kill organisms and to facilitate breakdown of debris by
extracellular release of their enzyme (Bertone, 1989). The next cell that appears in a
wound is the macrophage (Greenhalgh, 1998). The role of macrophage just like

neutrophils phagocytes and digest pathological organisms and tissue debris (Regan

and Barbul, 2000). Macrophacr' sulatel tisgtigfrepair through the release of several
growth factors and cyt' s that  stime™ fibroblast proliferation, collagen

production, and other healing pi . Amon NF-a, PDGF, TGF-$, IL-1,

2.3.2  Proliferati tive Phase (Day 3-14)

The proli hase  cha ac zed by'the formation of granulation
tissue in the wound. Gran B 7% 3 ‘,': ISLS ‘ aco 1bination of cellular elements,
including fibroblasts and inflamma l S = . ith new capilaries embedded in
loose extra cellular matrix of c_ in and hyaluronic acid. Fibroblasts
ird day post-injury and
 produces large quantities of

first appear in signifiga

achieve peak numbers around
collagen, which subs@,\ent 20 ss-lixﬁng, into regularly aligned

bundles oriented along Qne lines of stress the healing wound. The process of

oo R I WA
) RN e Iy R L e

wound space. On the second day post-injury, endothelial cells from the side of the
venule closest to the wound begin to migrate in response to angiogenic stimuli

occurred angiogenesis.
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Table 1. Cytokine that affect wound healing ( modified from Cohen et al., 1999 ;
Lawrence, 1998)

Cytokine Symbol Source Functions
Platelet-derived PDGF Platelets, macrophages, Inflammatory cells (PMNs,
growth factor endothelial cells, keratinocytes, | macrophages) and fibroblasts

smooth muscle cells migration, collagen synthesis
Transforming TGF-B Plateletsy phocytes, Inflammatory cells and
growth factor beta macrophag s ? i. elial cell, fibroblasts migratien,
W v..:\ ' collagen synthes:;
£En Sy

Epidermal growth
factor

"

RS 2 o8

"-Q::\

L 1dICICLS,

EFG op

| Usners 'lk, plas na
S

Transforming
growth factor alpha

Fibroblast growth
factor 1 and 2
Family

Mitogenic keratinocytes and
fibroblast; stimulates
keratinocytes migration and
granulation tissue formation

Similar to EFG

Keratinocyte
growth factor

itogenic for fibroblasts,
angiogenesis, epithelialization,

| and collagen synthesis

Stimulates keratinocytes
migration, proliferation and
differentiation

Insulin-like growth
factor-1

oblasts

Connective tissue
growth factor

T

N

Fibroblasts proliferation,
epithelialization

# emotactic and mitogenic for
| various connective tissue cells

b o
]
V&F Keratinocytes

Vasular endothelial

cell growth factor LF- L7

e o )| WD d Vo P |
factor U Mast cell

Mitogenic for endothelial cells

m@tes macrophages,

mitogenic for fibroblasts,
angiogenesis

ImeﬂeuﬁlsW']

R |

Mast cell and many tissues

Flnehslics

ti¢ for PMNs, and
fibroblasts, regulates other
cytokines

Interferons

INF-a Lymphocytes and fibroblasts

Activates macrophages, inhibit
fibroblasts proliferation and
regulates other cytokines
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Re-epithelialization of the wound begins within a couple of hours of
the injury. Epithelial cells, arising from either the wound margins or residual dermal
epithelial appendages within the wound bed, begin to migrate under the scab and over

the underlying viable connective tissue.

Wound contraction begins within 1 to 2 weeks of injury, resulting from

fibroblast movement and myofibroblast interaction. Fibronectin and other factors

ll//

@e (Day 7 to 1 year)

regulate the process.

2.3.3 Maturati

aturation or remodeling phase,
gen is still synthesized but
collagenase production incye ‘ 0. -." bala between collagen production
and degradation (Gree iy u! S n closed by connective tissue
and epithelialization. shirk and collagen fibers alter
red, granulation tissue to Whi wyer, 2002).

Scar formation; the :.:z,g«i,;é.-‘ C __,_  _ e3 'ng process is a scar formation.
Scar tissue is a mateicof cells and fibers embedded in 2 Ly rfound substance (Forester,
1988). This relative Jb ss' of collagen serves to restore
and Barbul, 2000), while
abnormalities ﬂ % formation as keloids
and hypertropﬁuﬁ ﬁﬁm l@fgﬁﬁ}j 5 bulk, most common
within loose skm and over convex surface, whereas keloids emlarge by cellular

prohfeaow:a aaﬂaﬂvﬁrm Nn%@l QQI%& Z}ﬂsﬂe upper badk,

shoulderanterior chest, and upper arm (Foster et al., 1995).

tissue continuity, s gth and function (Regan
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2.4 Principle of Moist Wound Healing

Since Winter reported in 1962 that wound is more healed faster and with
better structure in healed tissue under moist wound environment by dressed with
occlusive dressing material (polythene film) than those dry wound environment by
left exposed to the air. In his experiment Winter described that when the wound kept
moist under a polythene film, epidermis migrate and mitosis through the serous

exudate on the wound surface above t rous tissue of the dermis. In contrast to

the normal dry wound environmer ates below the dehydrated fibrous

tissue where there is sufficierit'moistu to live as illustrated in Figure 3.
The concept of moist wouhid treatinent § Mresults reported by Winter

to the air in pig skin. It \ ' réported 'nman, Maibach, and Winter

(1963), they demonstratéd i 1an skin. Leipziger ef ¢/ (1985) reported that wound

repair than that dry c%ditimi‘ ressed (g 1ze dressi hgse results correlated with

the results of Vogt ez 1995y and Ueno er al. {1 om] the reasons that wound

rapid healed in moist cof oloped from the materials

that can retain mmsture on wound and promote wound heahng

p— affe}i: ziﬁuggﬂﬁmeﬂﬁ KTﬂg‘j]so s Bl iarre
Q WW@Wﬂim URINYIAY
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Occlusive dressing E" dermid Non dressing

1 . . wound healing thesis.
resse occlusive dressing
over granulation tissue.
i ry enyironment, epithelial cells
migrate beéneath v AC \ 1oist than those surface

that lead prolo 1 able from http:// www.
biopol.co.k

ﬂ‘IJEJ\’J‘V]EW]ﬁWEJ’]ﬂ‘i
QW']MﬂiﬂJﬂJW]’JVIEJ']aEJ



Table 2. The factors that affect wound healing ( modified from Cohen et al., 1999)

15

Local factors General factor
Blood supply ‘ Age
Hematoma Anemia
Infection (local) Anti-inflammatory drugs
Mechanical stress | Hormones

Protection (e.g.,dressing) gtion (system)
Surgical technique
Suture material and techniqu

Type of tissue

¥

AULINENTNYINS
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2.5 Wound Dressing

No single dressing is appropriate for all wound types and all stage of healing.

The ideal of wound dressing collected by Ladin (1998) and Biopol (2002) should be

including properties such as

And should be

Protect the wound
Promote weund healing (Dyson et al., 1988; Vogt et al., 1995; Claus
et al., 1998)

Prevent dehydrationsand : and maintain a moist environment

Allows remo
Field and Kers
Be non-toxic

Act as a béirrig us r,?r a ‘\ |and Kerstein, 1994; Leaper,

1994; Lawrghcesd19 4) .w...
Not shed fibegfintd the Svound

Not adhere to th

Absor! h-‘_
Haemos tati
Debriding "l

W
Easy to use

‘“FI"TJEJ’JVIEWI‘?WEJ’]WB’

QW\Mﬂ‘iﬂJﬂJW]’mEI']aEI



17

2.6 Type of Wound Dressing

Hall (2001) classified the wound dressing into 2 types. The primary
dressing 1s in direct contact with the wound surface and provides absorptive qualities.
A secondary dressing is placed over a primary dressing to provide further protection,
absorptive capacity, compression, and/or occlusion.

Lawrence (1994) classified the wound dressing into 2 main groups, such as

auze, lint and cotton dressing.

LN

Gauze dressing can be used'a s Prifry; s dary, or securing dressing. It can protect
the wound from traumd ai b e dressing can inhibit wound contraction
because these dressingg ‘ ighly? pti \ hey may require frequent

dressing changes and havg Ak“through drainage. These dressings can also adhere

to the wound and traumatize J‘ ssuc uponremoval. However, gauze is still the
i ; _
most widely used in the wound care diessing because it is cost-effective and readily

M A W
: TN
available. -

7 Y

2.6.2 Moder our g m

¢ a v |
A
Winter. The € und dressing was developed for maintain moist environment
A ssdhien gty -
dressirﬁn aﬁ i tmction. '
q .

2.6.2.1 Dressings that Absorb Fluid

Absorbent dressing has a high capacity of capturing and holding to
fluid, required fewer dressing changes as opposed to gauze dressing (non-absorbent).

The absorbent dressing such as :
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Foam dressing

Foam dressing are most often polyurethane in composition. The
contained fluid in foam also maintains a humid environment for the cells at the wound
surface, promoting moist wound healing and prevents dehydration. The advantages of
foam dressing are non-adherent, may repel contaminates, are absorptive and may be

used under compression. They are also easy to apply and to be removed.

Disadvantages of foam dressing are notyeffegctive for wounds with dry eschar and can
it » rated with exudate. They may

reguire a secondary dressing. ““Exe dressing such as Polymem,
o —

Collag > body and is available in

sheet, powder and gel en dressing are absorbent,
maintain a moist wound gnvi md ean be used in combination with topical

agents. They are non-adherent, easyto apply nove. Disadvantages of collagen

dressing are not recommended » burns or black wounds and require

SN

secondary dressing. Exan Fibracol, Skin Temp

sheets.

Calcium %]ginate dressing
=

u 1
WO N BN W
inates are polysaccharide derived from brow seaweed. The
MO} WK FARTA) b (YN I F:
woundﬁqui he e e | efite fa ist | W \EEnvironment,

facilitate autolytic debridement and fill in dead spaces. They are easy to apply and
remove. Disadvantage of alginates, they are not recommended for wounds with light
exudate or dry eschar. They can dehydrate the wound bed and required a secondary

dressing. Examples of calcium alginate dressing such as Sorbsan, Kaltostat, Carra
Sorb.
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2.6.2.2 Dressing that Protect and Maintain Wounds.

As wounds progress in healing and begin to granulate or fill in with
new connective tissue, their exudate production lessen and dressing absorbency
become less important. As mentioned above, when the exudate levels decrease,
continued use of an absorbent dressing may actually dehydrate the wound tissues. At
these phase of healing, it is needed a maintenance of natural moisture level of the

newly forming tissue without active a on. Two types of dressing that provide

this function are transparent ﬁln& ressing.

Transparen

Transpare
(polyurethane), which has
transparent film dressifg

water vapor, oxygen,

secondary dressing. Disadvantag -~ essing are not recommended for wounds
: e S
with moderate to h?ﬁy drainage and s

Examples of transpareip- film dre - Bi_ﬂlusive, Tegederm.

A INENINGINT
BT o131l bl gl

vapor and bacteria. The inner layer is made of hydrophilic particles, such as gelatin
and pectin (Foster et al., 1995), when place on a wound the particles combine with the
exudate and form a soft moist gel. The advantages of hydrocolloid dressing have the
ability to absorb small amount of wound exudate to provide a moist environment.
Hydrocolloid is strong adhesive, the dressing should not be changed frequently, this
leads to minimal skin trauma and disruption of healing. Disadvantages of

hydrocolloid are not recommended for wounds that are heavily exudative or infected,
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surrounded by fragile skin, or wounds with exposed tendon or bones. If they are
opaque, wound assessment can be difficult. With a havily eaudative wound, the
dressing become dislodged and the periwound area can become macerated. Examples

of hydrocolloid dressing such as Duoderm, Intrasite.

2.6.2.3 Dressing that hydrate dry wounds and facilitate autolytic

debridement such as hydrogel dressing.

Hydrogel dressi ',///
s tra spwhylene membrane whose

he advantages of hydrogel

Hydrogel
compose of a water contei /
dressing can hydrate the tate bndement allows a cooling

effect and reduces pain. \ d to remove, provide minimal

. u}.,.\

full-thickness wound, degp nd f'\r of d-de

absorption capability. he treatment of partial or

ms because of the dressing’s

cool ability. Disadvantage d‘ﬁ) u -g I .\\ drate easily if it not covered

by a secondary dressing. Beca ﬂ—-ﬂ- h 1ghh water content, they are not

recommended for use on hlgh [y—ex
_Z kA
surrounding tissue aegordi heir high ente~ Examples of hydrogel
— -

dressing such as v‘—’ Y

They can be maceration of

Some resee:;chers classified the wound dressing into ecclusive dressing
is referred to t ﬁm ﬁm ﬂdﬁuch as hydrocolloid,
hydrogel. ﬂnﬂm& ﬁtrans mit gases and water vapor is semi-occlusive
dressmﬁ ﬁ;ﬁraﬁpﬁeﬁ % fﬁ ﬂqw Wﬁdﬁyg—rﬁg in Table 3.



Table 3. Wound dressing modified from Cohen ez al., 1999.
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Classification Compositions Indications Functions Examples

Film Semiocclusive Acute or chronic. Partial | Water vapor permeable, Op-site,
(semipermeable). | or full-thickness wounds | water/bacterial impermeable. | Bioclusive,
Polyurethane or with minimal exudate, Retention dressing for gel. Tegaderm
copolymer non- draining, primary Provides moist environment

close w for epithelialization

Hydrocolloids | Contain colloidal Absorbs fluid. Debrides soft | Duoderm.
particles (gelatic necrotic tissue by autolysis. Intrasite
carboxylmeth Protects wound form trauma.
cellulose) in “Good adhesiveness without
adhesive ma erence to wound,

| Promotes reepithelialization

Hydrogels cates moist environment. | Vigilon,
water, Cr l( ires secondary dressing | Elastogel,
linked polyme 1 Low absorbency Decreases | Intrasite -
such as ; pain, Do not adhere to gel
polyethy eo

; i

Foams Either hydrophilic | Debrides. Polymem,
or hydrophobie, igh absorbency rates. Lyofoam,
Non-occlusive. | Water vapor permeable Allevyn
Polyurethane or
gel film coated.,
high absorbenc

Calcium Non-wovei——+ Partiat-or-fuli-thickness—i yiabsorbent. Dressing | Sorbsan,

alginate COmpOoSsites. als becomes a gel to Kaltostat,
fibers fro faﬂtate moist healing. Carra Sorb
calcium alginate, Requires secondary dressing
a cellulose lik
polysaccharid L U

Impregnates m ugliz:} Y(Lﬂﬂm here to wound. Aquaphor-
1nﬂegnated with | thickness wounds with Promotes reepi liallzation Gauze,

Biobrane

moisturizin ﬁninim 1 to mod raﬁ
t
oVisr ikl
% | compounds.
Non-adherent

TNy ™
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