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Nguyen D. T Org|II D.P, Murphy G.F. (2009) Chapter 4: The pathophysmloglc baS|s for wound healing and cutaneous regeneratlon
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Wound Healing Physiology

TISSUE REPAIR PHASES

INJURY

HEMATOMA

Platelet aggregation Cytokines and

Haemostasis

Growth factors

INFLAMMATION GRANULATION

Increased vasodilation/ Cytokinesand  Fibroblast/endothelial
vasopermeability lead  Growth factors  cell activation
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Angiogenesis
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Increased blood flow extracellular matrix
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Hemostatic Phase
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Stadelmann W K , Digenis A.G. and Tobin G R. (1998) Phy5|ology and heallng dynamics of chronic cutaneous wounds. The
American Journal of Surgery 176 (2): 26S-38S.



Inflammatory Phase

* Polymorphonuclear Neutrophlls (PMN)
— attracted by flbronectln growth fe ﬁ@s;,‘lgmms
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de la TorreJ SholarA (2006) Wound heallng Chronlc wounds. Emedlcme com. Accessed January 20, 2008



Respiratory (Oxidative) Burst

° Formation free radicals

- PMNs and Macroph
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Greenhalgh D.G. (1998). The role of apopt05|s in Wound heallng The International Journal of Blochemlstry & Cell Biology 30 (9):
1019-1030.

Muller M.J. , Hollyoak M.A., Moaveni Z., La T., Brown H., Herndon D.N., Heggers J.P. 2003. Retardation of wound healing by silver
sulfadiazine is reversed by Aloe vera and nystatin. Burns 29 (8): 834-836.



Bacterial Killing Mechanisms

Superoxide and other ROS are capable of killing
bacteria and fungi by mechanisms that Lare. .not

yet fully understood | @2‘&%\
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ROS Collateral Damage

» Superoxide anion, peroxynitrite, and other
reactive oxygen species

— over load existing scavenger.s

— peroxidation of proteins and: f)@ f*" :
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Free Radical

By definition a free radical Is any atom
(e.g. oxygen, nitrogen) with at !,,-Qst one
unpaired electron in the outermos ehell
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Oxygen Free Radicals

. Any free radical involving oxygen

— Hydroxyl radical (OH-) G L
— Superoxide Anlon (02 } A
— Singlet oxyg:en‘ 2



ROS Effects & Damage

« Oxidative “Stress’

- Oxidations of polyunsaturated
In lipids (lipid peroxidation
* Oxidations of amino aCIds
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Patel RP, T Cornwell and VM Darley USMAR The blochemlstry of nltrlc oxide and peroxynitrite: |mpI|cat|ons for mltochondrlal
function. In: Understanding the process of ageing: The roles of mitochondria, free radicals, and antioxidants. (1999) Eds: E Cadenas
and L Packer, Marcel Dekker, Inc. NY. Basel 39-40



Polyunsaturated Fatty AcCIds

Polyunsaturated fatty aclds (PUFAS) are




Lipid Peroxidation

Oxygen free radicals prefer to steal
electrons from the lipid membrane(PUFAs),
Initiating a free radical attaclg@ﬂ the cell
known as lipid perOXIdatlerﬁ ‘Reactive
oXygen species target the carbon carbon
double bond of polyuﬂsa{urated fa]: aqms
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http://upload.wikimedia.org/wikipedia/commons/d/da/Radical.svg

Lipid Peroxidation
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http://en.wikipedia.org/wiki/File:Lipid_peroxidation.svg

Chain Reactions

Initiation: reactions are those which result in a
net increase Iin the number of free radlgals

of free radicals remalns the: 5 N

P AR
Termlnatlon Reactleﬁs afé those re 'oqa,
resulting Jma_het dquasaﬁn the nL

radicals. Typically ';Q-ﬁ%e radlcal -m b|

444



Oxidative Stress (Systemic)

- Atherosclerosis S 25
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Gems D, Partridge L (March 2008) Stress -response hormesis and aglng that WhICh does not kill us makes us stronger™. Cell
Metab. 7 (3): 200-3.
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Oxidative Stress (Cellular)

 DNA Damage
« Cell Wall Dlsturba
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Lennon SV, Martin SJ, Cotter TG (1991) "Dose- dependent induction of apoptosis in human tumour cell lines by widely diverging
stimuli”. Cell Prolif. 24 (2): 203-14.



Antioxidant Defenses

Antioxidants are effective because they

give up their own electrons to frgg radicals
ROS are stabilized and lipig! ._:ﬁilda’[lon
ceases and the chain reaz;i@[?/éf*@mdatlon
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Antioxidants

> Vitamin E o
- Beta-carotene | '
Coenzyme Q




Steric Hindrance

* Steric hindrance or steric re3|stance
occurs when the size of groups

* Free Radlcal Tfaps P

* End ROS ’-. ain e



Applications in Wound Care

'S )

- Wound Be Gone 3%
— Development and Pateﬁt R

s
- .
.;3
Tty
-
9

I
LA
t

— Company Hlstory a{’rti B'ac ef }_
2 Descrlptlon of T»é’éﬁnolo 3\5‘§
?v“'\. S

l



Development and Patent
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United States Patent 6,610,284
August 26, 2003

Preparation for prevention and healing of inllammation alfections
Abstract

A preparation for prevention and healing of inflammation affections comprising in an amount of
0.1 1o 99.9% by weight derivatives of sterically hindered amines selected from the group
consisting of! soluble polymers or copolymers prepared by radical polymerization in the
presence of 0.01 to 10% by weight. of initiators prepared:in a polymerization mixture comprising
mdividually or in combination an aliphatic amine monomer of the general formula (A). soluble
polymers or copolymers prepared by radical polymerization in the presence of 0.01 to 10% by
weight of initiators from monomers of cyclic sterically hindered amines of the general formula
(B). soluble polymers prepared by polvecondensation of difunctional sterically hindered amines of
the general formula (F), soluble polvmers or copolymers prepared by polyeondensation of
difunctional cyclic sterically hindered amines of the general formula (G), soluble copolymers
prepared by polvcondensation of difunctional evelic, sterically hindered amines of the general
formula (G) and monofunctional cyclic sterically hindered amines in an amount of 0.1 to 15%
by weight, based on the total polymerization mixture. of the general formula (H). derivatives of
sterically hindered cyclic amines of the general formula (O), polymers. copolymers. or natural
compounds comprising free reactive groups --OH. --NH,sub.2. --COOH, --CHO. oxiranyl,
selected from the group poly(vinyl alcohol), cellulose, (2-hvdroxyethyl)cellulose.
(carboxymethyl)celullose. agar derivatives, polymers obtained by condensation. using alkanediol
derivatives. oligomers and polymers of ethylene glycol or propylene glveol, natural or synthetic
polymers, comprising a free carboxyl group, amino group or aldehyde group, prepared by
additional functionalization of polymers or natural compounds by polyvmeranalogous reaction
with a suitable sterically hindered amine.

Inventors: Labsky : Jiri (Praha. CZ), Vacik; Jiri (Praha, CZ), Hosek: Pavel (Karlovy

Vary, CZ)
Assignee: Institute of MacroMolecular Chemistry (Prague. CZ)
Appl. No.: 09/555,626
Filed: July 27, 2000
PCT Filed: October 02, 1998
PCT No.: PCT/CZI8/00046

PCT Pub. No.: WO99/28359
PCT Pub. Date; June 10, 1999

Foreign Application Priority Data

Dec 03, 1997 [CZ] 3867-97




Product Description

Wound-Be-Gone Is available in two tube sizes:
—5 gram “
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Mechanism of Action

free_ oxygen elastic separation
radicals layer
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* Minor Injuries (not reqUIrmg medlcal a_ttentlon)
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* Acute Wounds RN R

— Lacerations
— Abrasions
— Burns




Indications . -

g Chronic Wounds:

— Arterial Ulcers
—Venous Insuff"
— Pressur ~ eI
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WBG - Clinical Application
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Case Studies

- WM, a 35 year old male with past medical
hlstory of DM, HTN, and morbld ngssrty
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Courtesy: David A. Yeager, D.P.M and Brandon R. Gumbiner, DPM, C. Ped.
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Courtesy: David A. Yeager, D.P.M and Brandon R. Gumbiner, DPM, C. Ped.
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Courtesy: David A. Yeager D. PM and Brandon R. Gumbmer DPM, C. Ped.
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Courtesy: David A. Yeager, D.P.M and Brandon R. Gumbiner, DPM, C. Ped.



Case Study 2
HH, a 36 year old female

— Unremarkable PMH | k:%\,\
— Smoker ¥ pack per day ‘@'«ﬁ Xt
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- 11/2008 sustained an aqate; ) e??fracture
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of her RD5 with dlsarttétﬂat%en of the DIP
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Courtesy: David A Yeager D P.M and Brandon R. Gumblner DPM, C. Ped.



3-27-09

-« T : S Y v, AN . T . o -
Caa T “.‘_:‘vt'wk;"::_. N “ S - v W

Courtesy: David A. Yeager, D.P.M and Brandon R. Gumbiner, DPM, C. Ped.
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Courtesy: David A. Yeager, D.P.M and Brandon R. Gumbiner, DPM, C. Ped.




Case Study 3
* MK, a 64 year oId patlent W|th DI\/I and PAD
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Case Study 4
- TZ,a 73 year oId patient ”

In early 2008 A © ARISRROU b
— diagnosed with venous instffic oy and after
vascular evaluation S TS A
— started Qn Q@ﬁ’rpressg herapy w ical
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Wake Pharma US; Inc

Wake Pharma US Founded 2007
— 2226 Landemlre Rd "& N " :

Initial Importer @nd Ech .,.3*\~»_\;‘\_,.<_
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http://www.wakepharmaus.com/
http://www.woundbegone.com/

Conclusion

* ROS can negatlvely |mpact Wound heallng




Thank You

Wake Pharma US, Inc
— Info@wakepharmaus:com
— www.wakepharmaus.com R
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