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Anatomy of Normal Skin
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Second degree burn




Third degree burn
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Clot in wound defect

/Eprdermis

Basal epithelial cells migrati
along cut edge of dermis

Capillary

J i > Collagen bundles in dermis

> *?/Fibrobrasts and undifferentia
e mesenchymal cells

Mononuclear leukocyte

Polymorphonuclear leukocyte

Dilated venule with leukocyte
emigration and plasma leaka
through endothelial gaps

Section Sl P
above :

Wound is filled with blood and cellular
debris; clot tenuously unites wound edges.
Epithelial cells mobilize and begin migrating
across defect. Increased permeability of
venules allows escape of serum, plasma,
proteins, and leukocytes, which enter wound
area. Undifferentiated mesenchymal cells
begin transformation to mature fibroblasts
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Inflammatory

phase

« Vascular response

« Inflammation

process



Vascular Response to Injury

/_,Mural call

\ _____——Basement membrans
____ ——Endothelial cell

___——Mononuclear leukocyte

__——Polymorphonuclear leukocyte

Platelets

Venule (20 to 30 u) shows
transient vasoconstriction

in response to injury Histamine

s

.. _,ff /}' /;\\ ‘T Mast :ell
71 c

omplement fractions

Prostaglandins

T Separation of endothelial
cell junctions leaving
open gaps

___—Polymorphonuclear
leukocytes emigrate
through endothelial gaps
after plasma leakage

~—— Formalion of rouleaux
by red blood cells

—— Margination of leukocyles
an endothelial surface

Histamine and other substances cause active vasodilatation of < SN A CRAIC
local vessels and increased permeability at level of venules L CIBA

Vascular response

- vasoconstriction

- haemostasis

- Increase vascular
permeability

- leucocyte migration

- phagocytosis



After emigration from
vascular space, leukocytes
are attracted to wound
area by chemotaxis

Enzyme-laden
lysosomes (granules)

Pseudopods

SN A CRAIG =D

© CIBA Debris particles

Phagocy
vacuole

A. Phagocytic cell

(e.g., leukocyte) forms
pseudopods around debris
particles

Residual bodies

External
degranulation

B. Membranes of pseudopc
fuse, enclosing debris in
phagocytic vacuole
(phagosome)

D. At completion of
phagocytosis, cell shows
few lysosomes and dense
residual bodies of
digested debris

C. Phagocytic cell undergoes
degranulation: Lysosomes fuse with
phagocytic vacuole and extrude
Digestive enzymes into the resulting
vacuoles digestive vacuole

Phagocytosis



Epithelial cells continue migration and
proliferation. Remaining debris is removed by
mononuclear leukocytes, which predominate
over polymorphonuclear leukocytes in terminal
stages of inflammation. Fibroblasts migrate
into wound area along fibrin strands while
capillaries begin regrowth by budding. In

an open wound this tissue is recognizable

as granulation tissue
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Scab

Epidermis

s /Epithelial cells migrating
beneath scab, bridging wound s QU ﬂ QU Q @ ﬂ 6[' ﬂ 1 Ej
QU QU

Capillary

Fibroblasts migrating into
wound along fibrin strands

Fibrin strands

[J [J
Mononuclear leukocyte PrOll eratlve
Polymorphonuclear leukocyte
Collagen bundles

Venule

ST phase

e — Epithelial cells

migration

— Fibroblasts
migration
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Broken desmosomes

Enlarged,
dedifferentiated
cells

Following injury, basal cells in area next to wound break desmosomal
contact with basement membrane and enlarge and dedifferentiate

Mitosis

Migrating cells

Direction of
migration

Dedifferentiated basal cells migrate across wound defect while mitoses
in intact epithelium provide replacements for migrated cells

Migration continues until advancing cells from opposite sides of wound
meet, causing contact inhibition of migration

Mitosis

Basal cells differentiate and epithelial stratification is restored by mitosis

M3 19HIINING

(Epithelization)




Scab

Proliferation of epithelial
cells in wound beneath scab

Capillary

Fibroblast

New collagen fibers elaborate
by fibroblasts in wound defec

New vessel in wound defect

Venule

Projection of endothelial
buds into wound

Section
above

Epithelium increases in thickness beneath : ; ’ f
scab and forms irregular projections into s F A o 4 ¢9 Fr
dermis. Collagen fibers are laid down in s . g A
random pattern. Capillaries continue to invade
wound, bringing nutrient supply to fibroblasts.
Absent or nearly absent are fibrin strands,
debris, and leukocytes
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Fibrin clot

T Lo ey

Epidarmis :

WA e v v v

MMP.1,2,3 ot A A A v
- > IHaEUINE INY

@
A T £ uPA
MUP1,2,3,13 IR~ MMP-1.2.3.13 | ( granulation

Collagen

g tissue )

Fal



Scab sloughed, leaving
depressed epithelial scar

__—Epidermis showing normal
stratification over wound

Epithelial cell “nest”
trapped in wound

Maturation and strengtheni
of new collagen

Fibroblast

New vessel in scar

Venule

Restoration of vessel pate

Section
above

Scab sloughs completely as epithelium
resumes normal stratification. Collagen
remodels in bulk and form and becomes
more organized; strength of wound increases
but does not attain strength of original
tissue. Fibroblasts begin to disappear.
Vascular network is restored
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Remodeling

phase
or

Maturation
phase
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Inverted suture used Interrupted sutures used

to close deep tissue of to approximate edges
thoroughly cleansed wound without tension
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Viable
vascularized

Autograft < "

Blood vessels

°V
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wound space o

vascularize =

auvtograft
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Serum {
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Vascular bed
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. MUFNABHANY (dry dressing )

. MupasHailan (wet dressing )
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lv. Wet to damp dressing

». Wet to wet dressing
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Impregnated nonadherent dressing
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Hydrocolloid
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Hydrogel Wound Dressing

The Japan Science and Technology Corporation contracts
research on this material to the private sector.

Merits 1. Speeds healing
2. Painless removal of the dressing
3. No residue
4. Transparency enables cbserving the healing process

Product Example of treatment

Use: L'Skin burns (2 Bedsores (3 Phamaceutical chemical for wet cloth (4 Facial pack
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Aquacel : Ag Dressing
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Hansaplast® med plaster with Silver Technology for dry wound healing

Silverlon
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Silver Collagen Antimicrobial Gel Sheet
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Tissue Engineered SIS Wound Matrix
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Integra : Bilayer Matrix Wound Dressing

. 1u temporary semi-permeable
silicone membrane , flexible
doanumssuvisvesriuazirelsn
e 1Ju Collagen-GAG
matrix ¥ 3 54 Usznevuaeporous
matrix "lﬁll%ﬁ’ﬂ bovine tendon

collagen tlagglycosaminoglycan.

o d
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A < Yy A A
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_How it works

Semi-permeablea
silicone membrane

— controls water vapor loss
— provides a flexible adherent covering

l— adds increased tear strength

Collagen-glycosaminoglycan
biodegradable matrix

provides a scaffold for cellular
imvasion and capillary growth

scaffald is eventually remodeled
as the patient’s cells rebuild the
damaged site
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Hydrocolloid dressing
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Transparent film dressing
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