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Human growth factors & cytokines are now mainstream
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Stem cells are bio-signal factories.
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ABSTRACT

“There is a lot of discussion in the marketplace about stem
cells because these are factories for production of cell
signaling peptides and growth factors so they are often
cultured in the lab to obtain the “broth” they live in that is rich
in peptides and growth factors.”



Cytokines

Bio-signals = Growth Factors

Signaling Peptides



Early evidence of bio-signal efficacy

ENHANCEMENT OF WOUND HEALING BY TOPICAL TREATMENT WITH EPIDERMAL
GROWTH FACTOR

GreGory L. Brown, M.D., LicLian B, Nanney, Pu.D., Josern Grirres, M.D., Anne B. CramER, M.D.,
Jonx M. Yancey, Pu.D., Luke J. Curtsincer III, M.D., Larry HoLr2iv, M.D.,
Grecory S. Sciurrz, Pr.D., Mavrice J. Jurkiewicz, M.D., axp Jouy B. Lyncu, M.D.

Abstract Experimental studies in animals have demon-
strated Ihat the topical application of epidermal growith
faclor accelerates the rale of epidermal regeneration
of partial-thickness wounds and second-degree bums.
We conducted a prospective, randomized, double-blind
dclinical trial using skin-graft-donor sites to determine
whether epidermal growth factor would accelerate the
rate of epidermal regeneration in humans, Paired do-
nor sites were created in 12 patients who required skin
grafting for either burns or reconstruclive surgery. One
donor site from each patient was treated topically with
silver sulfadlazine cream, and one was trealed with sil-
ver sulfadiazine cream containing epidermal growth fac-
tor (10 ug per mililiter). The donor sites were photo-
graphed daily, and healing was measured with the use
of planimetric analysis.

PIDERMAL i in
whxch residual cpnhelul ocns prohfcme in an
intact epidermis. Su-

pcrﬁoal wounds that do not result in total skin loss
but that retain a portion of the dermis heal primarily
by epidermal regeneration. The ability to stimul,

The donor sites treated with silver sulfadiazine contain-
ing epidermal growth factor had ad an accelerated rate of
al regeneration in all 12 patients as compared
with that in the paired donor sites treated with silver sulfa-
diazine alone. Treatment with epidermal growth factor sig-
nificantly decreased the average length of time 1o 25 per-
centand 50 percent healing by approximately one day and
that to 75 percent and 100 percent healing by approxi-
mately 1.5 days {P<0.02). Histologic evaluation of punch-
biopsy specimens taken from the centers of donor sites
three days after the onset of healing supported these
results.

We conclude thal epidermal growth factor accelerates
the rate of healing of partial-thickness skin wounds. Fur-
ther studies are required to determine the clinical impor-
1ance of this finding. (N Engl J Med 1989; 321:76-9.)

facwr Epidermal growth factor is a 53-amino-acid
polypeptide that I RNA, DNA,
and protein synthesis in many cell lypcs il ln addi-
uon, it has been shown 1o stimulate km(mocytc divi-
sion in vitro and epidermal regencration in vivo.*"
Studies of partial-thick burns and skin-graft—

this process oould be of clinical benefit.

The mol i that regi normal
epidermal regencration are not fully understood, butit
is probabic that peptide growth factors acting lhmugh

or paracrine mechanisms play an important
part."* Many peptide growth factors are known 10 ex-
ist; one of the most widely studied is epidermal growth
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donor sites in animal d that
with epidermal growth factor ugmﬁcanlly accelefaled
the rate of epidermal regy

factor also has been shown to have an effect on mesen-
chymal cells by pmducmg marked proliferation of the
dermis in pnrual-- ds and i ng the
tensile strength of surgical incisi “’Onll\cbamof
these studies, we conducted

ized, double-blind clinical mal to cvaluate the effect of
topical therapy with epidermal growth factor on the
rate of healing of skin-graft-donor sites.

MeTHODS
Twelve patieats (11 men and 1 woman) who required skin graft-

ing; for various reasons were studied at Emory and Vanderbilt uoi-
versities. The patients ranged io age from 18 (o 75 years (meun, 46)
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Abstract

The failure of chronic wounds to heal remains a major medical problem. Recent studies have suggested an important
role for growth factors in promoting wound healing. We investigated the mitogenic effect of basic fibroblast growth factor
(FGF), insulin-like growth factor-1 (IGF-1), and epidermal growth factor (EGF), comparing their effects with those of
media alone (MEM) in a human skin explant model. A stable organ culture system for maintaining the histologic
structure of human epidermis for 10 days in vitro was developed. DNA synthesis was measured on Days 1, 3, and 7 of
organ culture using [*Hjthymidine ([*H]thy) uptake and expressed as cpm/mg dry weight (mean + SEM). FGF, IGF-1,
and EGF were each capable of stimulating [*H]thy uptake on Day 1 of culture (2372 + 335 FGF, 2226 + 193 IGF-1, 4037
+ 679 EGF vs 1108 + 70 MEM, P < 0.05). IGF-1 and EGF also stimulated [*H]thy uptake on Days 3 and 7 of culture. The
organ culture system was further employed to observe epidermal outgrowth. Longest keratinocyte outgrowth from the
explant periphery (simulating epithelial regeneration from the wound edge) was observed on Day 7. EGF resulted in
maximum stimulation of epithelial outgrowth (440 + 80 pm), followed by FGF (330 + 56 pm), IGF-1 (294 + 48 pm), and
MEM (189 + 50 pm). We postulate, therefore, that FGF, IGF-1, and EGF are important mitogens for wound healing and
that EGF in particular is capable of stimulating epithelialization. IGF-1 and EGF may play significant roles in both the
early and late wound environments, while FGF may be most important during the early events of tissue repair.

Journal of Surgical Research

August 1995
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Growth Factors in the Repair of Partial Thickness Porcine Skin
Wounds.

Breuing, Karl M.D.; Andree, Christoph M.D.; Helo, Giselle M.D.; Slama, Jaromir; Liu, Paul Y. M.D.;
Eriksson, Elof M.D., Ph.D.

[=] Abstract

- In 28 porcine partial thickness excisional wounds, the presence of several growth factors
was first studied by enzyme-linked immunoadsorbent assay on wound fluid collected in
sealed wound chambers. Basic fibroblast growth factor (bFGF) peaked on day 1 at 31.4
pg/ml; platelet derived growth factor (PDGF)-AB on day 3 reached 45.2 pg/ml, and
transforming growth factor-beta (TGF-[beta]) on day 7 was 726.1 pg/ml. The same chamber
system was used in 48 partial thickness excisional wounds for delivery of nanogram doses
of bFGF, PDGF-AB, insulin-like growth factor (IGF)-1, epidermal growth factor (EGF), and
cholera toxin. PDGF and EGF accelerated healing (1.1 days and 0.3 days, respectively),
whereas bFGF and IGF-1 had no effect. Cholera toxin retarded healing by 1.9 days.
Furthermore, in 100 excisional wounds EGF in the concentration range of 10 to 1,000 ng/ml
had the same stimulating effect on healing. EGF at 10,000 ng/ml significantly delayed
healing. The wound chamber model is useful for detecting of endogenous growth factors as
well as for delivering exogenous factors. (Plast. Reconstr. Surg. 100: 657, 1997.)

(C)1997American Society of Plastic Surgeons
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Reversal of photodamage with
topical growth factors: a pilot study

Richard E Fitzpatrick & Elizabeth F Rostan

BACKGROUND: Interest in the reversal
of facial photodamage has increased

: ; Fitzpatrick significantly among patients and phy-
Rostan siclans in the past decade. Though
w%“m surgical procedures may be very
A CEmier,  offective, the associated healing

time and potential risks have spurred
Received 18 June 2002 the development of non-surgical

Accepted 18 November 2002

treatments. There has also been an
increasing  depth  of  knowledge
regarding wound healing and its
control by growth factors as well as
its modulation by the topical applica-
tion of growth factors. Bioengin-
cered tissue cultures have resulted
in the ability to collect naturally
occurring human growth factors in
their tissue concentrations.
OBJECTIVE: The objective of this study
is to determine if the twice daily
of

evaluations of photodamage (Fitzpa-
trick scale), 3mm punch biopsies and
optical profilometry. Patient ques-
tionnaires were answered at 60 days.
RESULTS: Eleven of 14 patients
showed dlinical improvement in at
least one facial area. The peri-orbital
region showed a statistically signi-
ficant  improvement  (p=0.0003).
Optical profilometry showed a statis-
tically significant reduction in Ra
measurement (p=0.0075) and sha-
dowing (p=0.02), both indicating a
decrease in the depth and number of
textural iregularities or fine lines.
Biopsies revealed new collagen for-
mation in the Grenz zone (37%
increase in thickness) and thickening
of the epidermis by 27%. Eight of 14
patients felt their wrinkes were

of a
multiple growth factors to photo-
damaged facial skin results in any
evidence of improvement after 60

days.

METHODS: Fourteen patients applied
a gel containing a mixture of eight
different growth factors (Nouricel-
MD) to photodamaged facial skin
twice daily. Prior to the study and
at 60 days there were clinical

P while 12 of 14 felt their
skin texture was improved,
CONCLUSIONS: The application of a
mixture of topical growth factors
may stimulate the repair of facial
photodamage resulting in new col-
lagen formation, epidermal thicken-
ing and the dlinical appearance
of smoother skin with less visible
wrinkling. | Cosmetc & Loser Ther
2003; 5: 25-34

Introduction

Histologically, this accumulation of UV damage mani-
fests as solar elastosis ~ an amorphous, blue-staining mass

Plastic & Reconstructive Surgery
September 1997

Photoaging of the skin occurs in the outer layers of
the skin, predominantly the epidermis and the upper
100-200 yum of the paplary dermis. This ‘aging’ of the skin
is caused by ultraviolet (UV) light damage from both the
UVA and UVB wavelengths and is a process distinct from
chronologi aging '

Correspondence: RE Frrpatack, Coumetic Laser Associates, Scépps -
XIMED Medical Certer, 9850 Genesee Avenue, Suite 480, La Jolls,
CA 92037, USA. Emaik: aandrewsidermassociates.com

in the papillary dermis which is comprised of abnormal
collagen and dastin fibers™"? Below the epidermis is a
Layer of pink-staining collagen that is always maintained
even in severe photodamage. This layer is referred to as the
Grenz zone. When new collagen is seen in the repair of
photodamage, it first appears here as a thickening of this
zone. Clinical manifestations of sun damage - loss of skin
elasticity, rhytides, fine skin textural imegularities and
papules — correlate with the degroe of elastosis present in
the dermis *¥>13

Journal of Cosmetic and Laser Therapy

Vol. 5, Issue 1, 2003
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i i i EFFICACY OF NOVEL SKIN CREAM
Confirming evidence CONTAINING MIXTURE OF HUMAN GROWTH FACTORS

AND CYTOKINES FOR SKIN REJUVENATION

J Drugs Dermatol. 2007 Oct;6(10):1018-23.

Human growth factor and cytokine skin cream for facial skin rejuvenation as assessed by 3D in vivo optical skin
imaging.

Gold MH', Goldman MP, Biron J.

J Cosmet Laser Ther. 2008 Jun;10(2):104-9. doi: 10.1080/14764170701885392.

Clinical, histologic, and ultrastructural changes after use of human growth factor and cytokine skin cream for the
treatment of skin rejuvenation.

J Drugs Dermatol. 2009 May;3(5 Suppl Skin Rejuenation):.4-13.
Topically applied physiologically balanced growth factors: a new paradigm of skin rejuvenation.
Sundaram H', Mehta RC, Norine JA, Kircik L, Cook-Bolden FE, Atkin DH, Werschler PW, Fitzpatrick RE.

J Clin Aesthet Dermatol. 2010 Dec;3(12):37-42.

Human growth factor cream and hyaluronic Acid serum in conjunction with micro laser peel: an efficient regimen
for skin rejuvenation.
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fcramion) Adjuncts to preparing wounds for closure: hyperbaric oxygen, growth factors, skin
substitutes, negative pressure wound therapy (vacuum-assisted closure)

HW Hopf, LM Humphrey, N Puzziferri, JM West... - Foot and Ankle ..., 2001 - Elsevier
Cited by 84 Related articles Al 4 versions Cite Save

Psoriasis—recent advances in understanding its pathogenesis and treatment
G Krueger, CN Ellis - Journal of the American Academy of D gy. 2005 - El

... Treatments have no known serious risks (=g, class 5 topical corticosteroids), - Therapies used have
minimal risks (ie, although ... recognized as having the potential for altering short- or long-term health), -
Patients are willing to accept ife-altering side-effects to achieve ...

Cited by 197 Related articles  All 8 versions Cite Save

Endogenous growth factors as cosmeceuticals
RE Fitzpatrick - Dermatologic surgery, 2005 - Wiley Online Library

... of a mixture of growth factors pared to pl rich pl lied y after CO ... There
are no proven nsks assocmed wnh ﬂ'le tnpu:al application o gtowth factots other . . E, Mansbridge
J, Fitzpatrick RE Tis gi ved growth factors as a topical treatment for ...

Cited by 33 Related articles All 5versions Cite Save

roF] Wound healing: an overview of acute, fibrotic and delayed healing

RF Diegelmann, MC Evans - Front Biosci, 2004 - math._pittedu
... respond to the cun'ent hlgh mech materials such as skin substitutes and topical cytokines such
as ... Kovacs, EJ. Fi ytoki the role of i diators in the develop of scar ..

der Werken C. Pressure ulcars in intensive care patients: a review of risks and prevention ..
Cited by 934 Related articles  All 39 versions Cite Save More

mm Targeted disruption of the mouse transforming growth factor-g1 gene resuits in
multifocal inflammatory disease
MM Shull, | Ormsby, AB Kier, S Pawlowskr, RJ Diebold... - Nature, 1882 - ncbi.nlm.nih.gov

.. Y and TNF-a are consistent with the observed elevation of these cytokines in the ... elucidate the
multrfuncbonal roles of TGF-B1 as both a h i vth factor and imm

cytokine. ... In: Peptide Growth Factors and Thelr Reoepmrs I. Spom MB, Roberts AB edltors -
Cited by 2587 Related articles  All 8 versions Cite  Sawve

Hypertrophic scars and keloids—a review of their pathophysiology, risk factors, and
therapeutic management

D Wolfram, A Tzankoy, P Piilzl... - Dermatologic ... 2009 - Wiley Online Library

... Imiquimod 5% cream, a topical immune response modifier, is approved for the treatment of ...
Furthermore, the use of interferons is also associated with severe side effects, including fever ...
and scars: a review of keloids and scars, their pathogenesis, risk factors, and management. ...

Cited by 285 Related articles  All 14 versions Cite Save

The epidermal growth factor receptor system in skin repair and inflammation

S Pastore, F Mascia. V Mariani... - Journal of Investigatve ..., 2008 - nature.com

... A human wound-healing study also d ated that topical application of recombinant EGF ...
The cytokines released by these cell populations, mainly rep d by IL-1, TNF-a ... Andrade
C. Busam KJ, Myskowski P, Halpem AC (2008) Dermatologic side effects associated with ...

Cited by 219 Related articles  All 6 versions Cite Save

mm Smoldering and polarized inflammation in the initiation and promotion of malignant
disease

F Balkwill, KA Charles, A Mantovani - Cancer cell, 2005 - Elsavier

. Polymorphisms thought to enhance IL-18 production confer an i d risk of chronic ... The

Y

;x.'oinﬂammamry cytokines signal to initiated and/or otherwise damaged epithelial calis to ... et al.,
2004); neither do the skin carcinogenesis studies, where a single topical application of ...

Cited by 1178 Related articles  All 8 versions  Cite  Save

New and established topical corticosteroids in dermatology
B Brazzini, N Pimpinelii - American journal of clinical dermatology, 2002 - Springer
... The risks associated with the use of corticosteroids ‘parallel’ the ben- _.. It is noteworthy that the risk

of sensitization to corticosteroids is increased in long term dermatoses ... petrolatum), and
hydrocortisone-17-butyrate (1% ethanol).[42,43] Long term use of topical corticosteroids may ...

Cited by 142 Related articles  All 6 versions Cite Save

Antioxidant activity, lipid peroxidation and skin diseases. What's new
S Briganti, M Picardo - Journal of the European Academy of ..., 2003 - Wiley Online Library

... However, the usefulness of this drug ] dmlmshed by toxic snde—effects including skin ... in cell redox
environment induces the gene exp on of pro-i y cyt suchas L ... Thus
antioxidant oral supplementation or topical application may be an effective approach in ...

Cited by 3068 Related articles Al 8 versions Cite Save




Pilot trial using BM-MSC conditioned media

Four examples of skin improvements seen

Pilot trial:

24 days duration

Fourteen subjects (12f/1m)
36 to 72 yrs. of age

Measured:

Course lines, fine lines,
reflectivity, texture, tone,
coloration

Results:

All subjects improved in at
least one criterion.

11 of 14 (86%) observed
improvement in four criteria.



Clinical trial of BM-MSC product for market

Clinical Trial:

6 to 8 weeks duration
Forty-nine subjects (44f/5m)
30 to 75 yrs. of age

Skin parameters evaluated:
Tone, softness, redness,
blotchiness, dryness, pore size,
age spots, evenness of color,
brightness, texture, fine lines,
deep lines.

Results:
Graph shows percent of subjects
noticing improvement in their

skin.



Anti-inflammatory effect on patient # 1

Decades of rosacea
symptoms

Managed for years with low
dose oral doxycycline
g.d., topical Metrogel
b.i.d., and topical steroids
prn

Several flare ups per
month from all usual
triggers

Stopped meds and started
AnteAGE (consumer
version) 7.1.11.

Not a single flare up to
date despite complete
disregard for all triggers
and no meds.



Anti-inflammatory effect @ one month

« Chronic red face for
years

- Reduced redness and
more even skin tone
at end of first month




Benefits on Acne & PIH

An early online purchaser
of AnteAGE consumer version

LbJs_ecclzl product for 8 weeks
i.d.

Two episodes of
dermarolling with .25 mm
device three weeks apart




Benefits on Acne & PIH

An early online purchaser
of AnteAGE consumer version

LbJs_ecclzl product for 8 weeks
i.d.

Two episodes of
dermarolling with .25 mm
device three weeks apart




Recovery after fractional CO; laser

’,

COILCLs

We Dediver 1he Beasty of Realthy Shin™

“More pain,
more redness,
more swelling,
less peeling”

“Less pain,
less redness,
less swelling,
more peeling”

Day 3



Recovery after fractional CO; laser

COPCL”

We Dediver 1he Beauty of Realthy Shin™



Dermal needling results
Ina /74 y.0. woman

Four dermal needling treatments,
each a month part using a BM-MSC
cell culture derived topical at time of
treatment, and another formulated
for twice daily anti-aging skin care.




Dermal needling results in a 21 y.0. man

Three dermal needling treatments, each a month part using a BM-MSC cell
culture derived topical at time of treatment, and another formulated for
twice daily anti-aging skin care.



The Close-range “Language” of Cells

signaling

llllll

Cells communicate with neighboring cells in
a highly complex close-range conversation.

The “words” they use are bio-signaling molecules
called cytokines and growth factors.

Like people, some kinds of cells have lots to say;
others are much better “listeners.”

Stem cells have lots to say.

Some stem cells say things that “calm and sooth”,
others say things that “inflame and anger.”



What are cytokines?

* Signaling proteins

* Local and distant effects

* Peptides, proteins, glycoprotein,
* Picogram dose response curves
* Cellular communications

* Embryogenesis

Growth factors are one
of the several classes of
cytokines.

* Immune function Some cytokines are pro-inflammatory.

Some cytokines are anti-inflammatory.




What are growth factors?

* Cell-to-cell signaling molecules

* Alter gene expression

* Promote cell division — proliferation
* May inhibit apoptosis

* Morphogenesis

* Angiogenesis

* Cell differentiation — maturation

* Tissue homeostasis

* Wound healing

Growth Factors

Source

Target Cells / Effect

Epidermal growth factor
(EGF)

Macrophages, platelets,
epithelium

Mitogenic  for epithelial
tissues, fibroblasts,
endothelial cells

Fibroblast growth factor
(FGF)

Fibroblasts, endothelial
cells, bone cells,
macrophages

Endothelial cells, fibroblasts

Transforming growth factor
(TGF-alpha)

Macrophages,
eosinophils,

keratinocytes, epithelial
cells, platelets

Similar to EGF, but more
potent angiogenesis factor

Transforming growth factor
(TGF-beta)

Macrophages,
lymphocytes, fibroblasts,
keratinocytes, platelets,
bone

Inhibits replication of most
cells in vitro.

Platelet derived growth
factor (PDGF)

Endothelial cells,
platelets, macrophages,
fibroblasts

Mitogenic  for  vascular
smooth muscles, fibroblasts,
macrophages

Insulin-like growth factor
(IGF-D)

plasma, liver, fibroblasts

Mitogenic for fibroblasts,
endothelial cells, fibroblasts,
fetal tissues




Paracrine amplification

” S ’ Response One molecule -

1 ’ chain reaction —

Linear signal transduction

{Z} ‘/\/\/\/\P -

Stimulus ]

many cells
Response
Signal transduction cascade Don’t get with your
Response botanical “actives”
Response

Dosing advantage

for human |
Response



Scientists are exploring regenerative

medicine for a wide range of diseases

Cerebral palsy?®

Stroke®?
X

Type 1 diabetes®?

Parkinson’s disease® Heart disease? '3

Muscular _ Regenerative _  Spinal
dystrophy'® medicine cord injury® 12
Ophtholmlc " ——— Traumatic
diseases” brain injury®?

Orthopedic injury® Hecnng loss®
Liver dnseose

Dermatologic condltlons ReJuvenatlon / aesthetics




What are stem cells?

V
What is a stem cell? ( O)
_ replicate itself, or...

A single cell that can | O

R

differentiate info many

cell types @
3 ;o 9
m "mdﬂﬁm Twoeney for the Noticed kndmias

froe the Nationol Acodemiss, hmc//mmmn/mds.
Acodemnic noncommecidl use s




Stem cell therapy

e 95% of the effect is
due to paracrine
chemical release

e 5%isdueto
engraftment &
differentiation into
host tissue cell type

e Conditioned medium
of culture or stem cells
—>equivalent effects

Inflammation:
Reduce T-lymphocyte

activation

Reduce macrophage 3=
infiltration &
microglia activation

Increase neuronal
growth &
differentiation

Apoptosis:
cell death

Reduce apoptotic e %

5’#3

'
i
i
I
'
i
]
i
I
]
I
i
1
]
v

Trophic Factors:
Secretion of neurotrophic
& angiogenic factors

Increase reactive
astrocytosis:
astrocyte proliferation &
activation

Increase cerebral
blood vessels

Increase axonal
remyelination

Synaptogenesis:

Increase synaptic connections




Activation triggers intracellular events

Akt Signaling

144

« Bio-signals are always part of a “pattern
of many bio-signals.

Synaptic
Signaling
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Growth factor and cytokine arrays

FGF1* FGF2* FGF4 FGF9 FGF20
FGF7 FGF10*  FHF1 (FGF12)  FGF19 FGFg"

Batigp

Thousands of Cytokines
Families of GF's
Act in concert

Single GF products are
not physiologic.

GF’s balance one another.

We routinely measure 80
key GF’s from our cells



Collagenesis during wound healing

Phases of Wound Repair

B Acute O granulation = Matrix Formation
Inflammation

% of Maxinnum Response 100

Time (days)



Stages of Wound Healing

. Don’t
tasis atory Stage get

| stuck

platelet plug bacteria and cellular herel

a stable fibrin
IS

jelling Stage Optimal
aesthetic
en predominates outcomes
0ss-linking

tive Stage




Fetal skin heals scar free.

* During first and second trimesters, fetal skin
heals rapidly without scars.

 Inflammation is absent or extremely brief.

I s P ! — e Anti-inflammatory cytokines are abundant.

e During the third trimester, cutaneous wounds
heal more slowly, with adult-like
inflammation.

" * Results in scars with over-production of densely
J (\ packed, disorganized collagen.




Cytokines, growth factors, and healing

wmte blood cells new cells healmg

LU - M >

Cytokines trigger Growth factors Connective tissue
initial wound healing give new cells formation

- EUE

Dysregulated inflammation Chronic inflammation
Imbalanced white blood cells Healing halted




Inflammation:
the primary culprit in poor aesthetic results

Major contributor to skin aging &
most skin maladies

Often responsible for suboptimal outcomes
in skin rejuvenation and energy based skin

treatments

Positive aesthetic outcomes can be

enhanced/engineered
by controlling inflammation.




Inflammation and Pigmentation

Inflammation is the major contributory factor in
hyperpigmentation and hypopigmentation.



Collagenesis: desired Fibrosis: definitely not

Fibrotic acne scarring Hypertrophic Scars Scleroderma

Inflammation is the major contributory factor in fibrosis.



Devices create controlled wounds

Nature heals them ...in an orderly fashion

Natural Phases of Wound Healing

INJURED TISSUE NEW VESSEL AND HEALED WOUND
AND INFLAMMATION TISSUE REMODELING



