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Kronik yara neden 6nemli?

* Kronik yaralar diinya genelinde %1-2 prevalans

* Diyabetik ayak Ulserleri:

 amputasyonlarin %85’i lilser sonrasi
* mortalite bazi kanserlerle benzer...

Klinik tablo 5-yillik mortalite
Diabetik ayak Ulseri %~30-35

DFU sonrasi major amputasyon %50-70

Diyaliz + DFU >%70-75 (2-yillik)
Vendzbacak ulseri %~20-25

Basi yarasi/llser (yaslilarda) >% 40




Diyabetik ayak Ulseri varligi 5 yillik mortaliteyi 2.5 kat arttiriyor

Walsh JW, Hoffstad 0OJ, Sullivan MO, Margolis DJ. Association of diabetic foot ulcer and death in a population-based cohort from the United Kingdom. Diabet Med 2016;33:1493-8.

Diyabetik ayak tlserlerinin >%50 enfekte...

Lipsky BA, Berendt AR, Cornia PB, et al. 2012 Infectious Diseases Society of America clinical practice guideline for the diagnosis and treatment of diabetic foot infections. Clin
Infect Dis 2012;54(12): e132-e173.12.

Orta / Agir Diyabetik ayak enfeksiyonlarinin ortalama %20’si
amputasyon ile sonuclaniyor...

Ulsere eslik eden periferik arter hastaligi enfeksiyon ve ampitasyon
riskinin arttiran en dnemli bagimsiz risk faktori

Armstrong DG, Boulton AJM, Bus SA. Diabetic Foot Ulcers and Their Recurrence. N EnglJ Med. 2017 Jun 15;376(24):2367-2375. doi: 10.1056/NEJMral1615439. PMID: 28614678.

Basit Ulserlerde 5 yillik mortalite %30, amputasyon sonrasi mortalite
%70, renal replasman tedavisi alanlarda 2 yillik mortalite %74...

Armstrong DG, Tan TW, Boulton AJM, Bus SA. Diabetic Foot Ulcers: A Review. JAMA. 2023 Jul 3;330(1):62-75. doi: 10.1001/jama.2023.10578. PMID: 37395769; PMCID:
PMC10723802.



ABD-diyabetik ayak tlserinin yillik tedavi maliyeti 9-13 milyar dolar

22.3 milyon DM hastasi, 245 milyar dolar ilagc-tedavi gideri...176
milyar dolar saglik, 69 milyar dolar is giici kayb!

Tedavi maliyeti diyabetik ayak ulseri
e |lk tani aninda ortalama 4,595 ile 35,000 dolar

* Ulser varhg gore ortalama yillik hasta basina 11,710- 16,883
dolar ek maliyet

Rice JB, Desai U, Cummings AK, Birnbaum HG, Skornicki M, Parsons NB. Burden of diabetic foot ulcers for medicare and private insurers. Diabetes Care. 2014;37(3):651-8. doi:
10.2337/dc13-2176. Epub 2013 Nov 1. Erratum in: Diabetes Care. 2014 Sep;37(9):2660. PMID: 24186882.



YARANIN TAM KAT KAPANMASI




Konvansiyonel Ulser tedavisi?

* Medikal...AB, antiagregan, KS regulasyonu...

e Cerrahi...debridman, flap, graft...amputasyon...
* Makrovaskuler onarim... girisimsel kapalli, acik cerrahi...
* Mikrovaskuler onarim?

* NOropati...agri varsa...medikal, cerrahi

* Noroprotektif ? Noropreservatif yontemler?
* Yukten kurtarma...

* Egitim...hasta, yakini...

* Pansumanlar ve diger yontemler ...



leri dUzey yara bakim/tedavisi?

e HBO
 Doku iskeletleri

* BUyume faktorleri
e TWOT
* Plazma

*Hucresel tedaviler



Bir yara neden iyilesmez?
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Kronik Yarada Oksijen Seviyesi Dusuktur

* H |p0 kSI k ortam Reepithelialization and Neovascularization (Day 5)
* Biyofilm . -
* Fibrinoz eksuda Nea Yara
* Bozulmus grantlasyon : yuzeyindeki
e Doku yikim enzimleri Sk 00 PO,
: : SR, 0500 60 mmHg
(sitokromoksidaz, G
matriks
metalloproteinaz,
kollajenaz, Dosite _ Yara
hyalllonidaz) e merkezindeki
. p0O, <10
Yarim-yamalak olusan mmHg
kollajen lerin yikimi... XHRE

Source: Singer & Clark, N EnglJ Med, 1999

Vaskuler yatak normal bile olsa, vaskiler yan yollar ve calma ile doku hipoksisi
kacinilmaz



Inflammatory Phase (Day 3)

Faibrin ¢lot

Naatrophil

PBGR BB/

TGF-01
PDGF AB

Growth Factor Cell Source Primary Action in Wound Healing
PDGF family
Platelets *  Chemotactically attracts fibroblasts, neutrophils, monocytes,
Fibroblasts and smooth muscle cells to the wound
PDGF Macrophages e Activates macrophages to release growth factors
Vascular endothelial cells e  Promotes fibroblast proliferation and production of
Vascular smooth muscle cells extracellular matrix
Fibroblasts *  Stimulates (lymph)angiogenesis
VEGF Macrophages e  Enhances endothelial cell migration and proliferation
Keratinocytes
EGF family
Platelets *  Stimulates the proliferation of keratinocytes, fibroblasts,
EGF Fibroblasts vascular endothelial cells
Macrophages e Enhances the production of fibronectin
Platelets e  Similar to EGF
TGF-a ?gr??phages o Induces angiogenesis
IGF family
Fibroblasts "y y
ICF Macrophages *  Promotes re-epithelialization
Neutrophils e  Stimulates fibroblast proliferation
Hepatocytes
FGF family
TR e Acts as a mitogen for fibroblasts
; ‘ Induces angiogenesis
bFGF M‘“"Ph;%‘fs e  Stimulates granulation tissue formation, matrix remodeling,
Endothelial cells and re-epithelialization
KGF Fibroblasts ®  Acts as a mitogen for epithelial cells
TGF-B family
Paiddoia s Acts as a potent chemoattractant for macrophages
Fibroblasts e Acts as a mitogen for fibroblasts
TGF-p1-3 Macrophages s Stimulates or inhibits proliferation of various cells
Keratinocytes e Promotes granulation tissue formation and its

tensile strength

Fibiris clo
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&

>

Gratrulotion Yissue
-

4 —
n

i —f .,"-;_(‘; - % ™ b“ e
?‘(af;\ &?@(- r\—' ~ &w oot 34 'r :"5 r '

i o UL R
B P 5‘“5.@ ’Efﬁ'"a«"ﬁ&%mﬂxfmﬁ"“&' P




Patogenezde en 6nemli noktalardan biri

4

Diyabetik ayak yarasi = doku bliyuime faktoru eksikligi



Insan Kaynakli Rekombinant
Epidermal BaylUme Faktora

Epidermal biyime faktori (epidermal growth factor) ilk kez 1922 dogumlu,
1986 yilinda Nobel fizyoloji veya tip 6dilina almis olan Stanley Cohen
tarafindan bulunmustur.

EGF evrim sirasinda korunmus eski bir polipeptid olup birgok hayvan turunde
bulunur ve turler arasinda benzerligi yiiksek bir yapiya sahiptir. 53 amino
asitten olusan bir polipeptittir.

Vucutta hasar durumunda trombositlerden bol miktarda uretilir (diyabetik ayak tlserinde PRP
uygulamasini hatirlayimiz). Acil durumda hiicre gogalmasini saglamak icin viicut sivilarinda hazir
halde de bulunur.

Kaynak- Heberprot-P tanitim 6zetinden alinmistir



Turkiye'deki tek topikal rhEGF 150

" REGEN-D 150
&ter- 8 w0

For Quick Wound Healing

Table 6. Application parameters of topical growth factors for skin wounds

Garowrh facror

bEFGF

aFGF

EGF

CeME-CSF

FDGF

el
Powder

Powder or solution

Gl or cream
Powder

Crel

Powder

Gl

Concencranon

Adjusiable preparing soluton
21000 TV

Adjusable prepanng soluton, e.g.
1O L mE.

Adjusmable preparing soluton, e.g.
2000 MVmL er 2.5 00 5.0 pgiml. or
10,0 ppie

10 pghe or 2000 40 ppig

Addjustable preparing solution

10 prig

Adjustable preparing solution, e.g.
100 pgfml

10 ppig

Commemann diose

150 e or 1 pgicm®
150 Mlfem®
100 Mlem?®

400 Wliem?® or 20 mgicm®

1 pwfem® or 50000 IWiem®

or 80 mlcm®

5 pglem?®

1 pfom® or 10 pgiem?
10 plem?

10 pgiam®

Frequency

Once or rwice per day
Omnee per day
Chnoe per day

Chnce per day

Orce every 1-4 days
Umnce per day
Crnce per day
Ohnce per day

Omce per day

Topikal jel

Yizeysel uygulama

Gunde iki kez

Toz
Jel
Krem

References

=589 13,14, 162427
Cr

A1-A3 44

21,100=103

BT, 104107
{LH.]
Bl=H3 2

Lk

M52, 3495

BFGE basic iibroblast growth factor, aFGF acidic fibroblast growth factor, EGF epidermal growth facton, GM-CSF granubocyte macrophage colowy stimulating
growth factor, PDGF platelet-derived growth factor

Chun-mao Han et all. Clinical guideline on topical growth factors for skin wounds.

bFGF-basic fibroblast growth
factor

aFGF- acidic fibroblast growth
factor

GM-CSF

PDGF- plateled derived growth
factor

Burns & Trauma, 2020, 8, tkaa035



Table 3. Quality of evidence and Grading of Recommendations Assessment Development and Evaluation (GRADE) recommendations for
topical application of epidermal growth factor in different types of wounds

Wound type Quality of evidence GRADE recommendation References
Superficial partial-thickness burns Moderate Weak 47-59
Deep partial-thickness burns Moderate Weak 47-62
Donor sites Moderate Weak 47-51
Redisual granulation wounds after burns Moderate Weak 48,50,51,53
Diabetic foot ulcers High Strong 47,63-70
e et L ER LRI L LR L LR CC L eI C R LR L c T T CL LI L LR LR LLRILLELLLRL gl s
CO3> laser treated wounds Moderate Weak 74-76
Grafted wounds Low Weak 48
Chronic ulcers after burns Low Weak 48,53
Radiative dermatitis wounds Low Weak 77

Leg ulcers Low Weak 78

Aslinda sadece diyabetik ayak Ulserlerinde kanit duzeyi yuksek bulunmus
ve kuvvetle kullanimi énerilmis

Chun-mao Han et all. Clinical guideline on topical growth factors for skin wounds. Burns & Trauma, 2020, 8, tkaa035



Evaluation of the efficacy and safety of topical
epidermal growth factor Regen-D® in diabetic
foot wounds: a randomised, parallel group
phase Il study

Bulent M Ertugrul, Nur Yapar, Meltem Tasbakan, Anife Polat Duzgun,
Emre Ozker, Samil Aktas, Basar Kaya, Murat lfkar Celisen, Volkan Oztuna,
Ik Senkaya Signak and Mevliit Tire

Calisma grubu 76 vs kontrol 66 (standart
tedavi)...G1, 2...

1. Ay’dan itibaren etki baslamis...

Ik ayda; kapanma 2 kat yiiksek, graniilasyon
aynil...

Ikinci ayda; istatistiksel anlamli fark yok,
Dordincl ayda- calisma sonunda; kapanma
2 kat yuksek...

Calisma sonunda; yanitsiz calisma grubunda
9 kat daha az....

Rekurrens calisma grubunda hic yok- 10 ay
izlem...

Table 2. Results of patient evaluations.

Meonth 1 evaluation

No granulation
Existence of granulation
Wound closure

Month 2 evaluation

Mo granulation
Existence of granulation
Wound closure

Month 4 evaluation

Mo granulation
Existence of granulation
Waund clasure

End of study evaluation
Wound

Wound closure

Mo response

Recurrence

Control group (n=66)
31(7.6)

55 (B83.3)

B (9.1)

Control group (n=50)
4 (8.00

28 (56.00

18 (36.0)

Control group (n=56)
7112.5)

32 (57.1)

17 (30.4)

Control group (n=69)
31 (44.9)

27 (39.1)

9 (13.0)

2(2.9)

Study group (n=76)
1(1.3)

RO (BO.0)

14 (18.7)

Study group (n=63)
4 (6.3)

30 {47.68)

29 (46.0)

Study group (n=60)
2(3.3)

19(31.7)

39 (65.0)

Study group (n=76)
20 {26.3)

55(72.4)

1{1.3)

0 (0.0}

P-value
0.152
0.774
0.165
P-value
0.984
0.485
0.379
P-value
0.064
<0.001
0.006
P-value
0.019
=0.001

0.005

0.136



Gercek yasam verisi?

e Sistematik derleme...RCT...
* rhEGF vs placebo...

e PRISMA sensitivite analizini
gecen 9 calisma,

720 katilimci (404 calisma, 316
placebo)

* 6 tane topikal uygulama
2 tane intralezyoner uygulama

* 1 bias nedeniyle degerlendirme

disi

1.2.1 Toplesl application

Tsang MW, et al. 2003 az2 42 ] 18
Afshar M, et al. 2005 T 30 2 20
Singla 5, et al. 2014 23 25 1" 25
Prabakar A, of al. 2018 25 a0 20 ao
Park KH, &t al. 2018 60 B2 43 BS
Viswanathan V, et al. 2018 21 27 12 23
Subtotal (85% CI) 238 202
Toltal gvents 168 ga

Helerogansity: Chi* = 406, df = 5 (P = 0.54) P = 0%
Test for oversll effect: 2 = 5.51 (P < 0.00001)

1.2.2 Intralesional injection

Femandaz-Mondequin JI, el al, 2009 BE 101 2r 48
Gomaz-Villa ), at al. 2014 i 17 o 17
Subtotal (85% CI) 118 65
Total avents o 27

Hiterogenaity. Chi* = 1,78, df = 1 (P = 0,18} F = 44%
Test for overnll effect: 2 = 1,67 (P = 0.08)

Total [25% CI) 354 267
Total events 238 123
Halerogenaity: Chi* = BB, df =T (P = D.28) F = 18%.

Test for overall affect: 2 = 559 (P < 0L00001)

Test for suboroun differences: Chi* = 280, df =1 (P=0.11L F=81.6%

TA%
S1%
24%
3%
31.5%
8.0%
61.7%

3BI%

1.0%
36.3%

100.0%

4.40[1.38, 13.06] 2003
274 [0.51, 14.82) 2005

14,64 [2.82, 75,05 2014
2.50[0.74, 8.50] 2016
266 [1.30, 5.08] 2018
3.21 [0L.85, 10.88] 2018
3.37 [2.19, 5.20)

1.47 [0.73, 2.96) 2009
11.67 [0.6B, Z35.92] 2014
1.76 [0.91, 3.41)

2,78 [1.95, 2.99)

I
0.1

<

. t |
0.1 1 10 100
Favours placebo  Favours rhEGF

rhEGF'ln gerek topikal, gerekse intralezyoner
uygulamasi iyilesmeyi olumlu etkiliyor...

Ding-Yun Zhao et all. Efficacy and safety of recombinant human epidermal growth factor for diabetic foot ulcers: A systematic review and meta-analysis of randomised controlled trials.

Int Wound J. 2020;17:1062-1073.



Meta-Analysis > Ann Vasc Surg. 2020 Jan;62:442-451. doi: 10.1016/j.avsg.2019.05.041.
Epub 2019 Aug 5.

TO p | ka | VS | ﬂt 'a | ezyo Nne r? Topical Recombinant Human Epidermal Growth

Factor for Diabetic Foot Ulcers: A Meta-Analysis of
Randomized Controlled Clinical Trials

Qi Yang ', Yonghong Zhang 2, Haiyang Yin !, Yanjun Lu ?

 Derleme, RCT

e 7 adet...610 katilimci...

e Kiyaslama calismasi yok,

e Enfeksiyon kontrol altinda,

 QOsteomyelit olmamali...???7?
* Topikal Wagner G1,2 (RR, 1.61; 95% Cl, 1.32 to 1.97; 12 = 0%)
* Intralezyonel daha derin iilserde etkili (RR, 2.06, 95%, C1 0.35 to 12.22; 12 = 50%).

Topikal = G1,2
Intralezyoner >2




1. Guvenlik verisi yetersizligi nedeniyle cocuk, hamile,
emzirenler, >65 yas uygulanmasi dnerilmez,

2. Debridman sonrasi ve enfekte olmayan yaraya
uygulanmasi onerilir,

3. Ciddi periferik enflamasyon durumunda uygulanmasi

Guideline

Clinical guideline on topical growth factors for
skin wounds

Chun-mao Han "'* Biao Cheng?, Pan Wu' and writing group of growth
factor guideline on behalf of Chinese Burn Association

oneri I m eZ, 'Department of Burns & Wound Care Center, the Second Affiliated Hospital of Zhejiang University School of Medicine,
No. 88 Jietang Road, Hangzhou 310009, China and Department of Burns & Plastic Surgery, General Hospital of
. . . . .o . . . . ’
4. S' md | k| veri | ere gore en |y| etk|Y| 1 OO- 1000| U/C m2 d e Southern Theater Command, PLA, Mo. 111 Liuhua Road, Guangzhou 510000, China
Ariili *Correspondence. Email: hanchunmao1@126.com, 2rssk@rjuedu.cn
gorular,

Feceived 20 May 2000 Revised 03 July 2000 Editorial decizion 16 July 2020

5. Doz sikhigr; ginde birden fazla olmalidir,

6. Toplam sure yara yatagi graftlemeye hazir oluncaya kadar
kullanilabilir,

7. Farkh EGF’lerin bir arada kullanimi ile ilgili iyi sonuclar olsa
da ileri calismalara ihtiyac vardir, . )

8. EGF ile vakum kapama ve aljinat kombinasyonu iyi Genel sonug...G3,4 maliyet etkin
sonuclar verdigine dair calismalara olsa da yeni verilere
ihtiyac vardir,

9. EGF etkisini azaltan; etanol, hidrojen peroksid, gimus ile
kombinasyon yapilmamalidir,

10.Uygulama bolgesinde ciltte kanser stiphesi durumunda
uygulanmamalidir,



Sadece DM ayak pratiginde mi? Etkin....

PORRRMAL OF DERMATOLOGICAL TREATMENT "
20N, VOL, 30, NG, 1, 96=101 e Tﬂ}"lﬂr E‘ Franc“‘
hittpeidolong/ 0. 1BB0/095-06534 2016,1 468546 Haterk iy lable 3. Percentage or uicers with higher and lower than 4U% healing rate in
4 weeks.
SHORT REPORT ) e opian m—
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Jordi Esquircl-Caussa™” (% and Elisabeth Herrero-Vila™® (& Venous ulcer 17 (56.66) 13 (43.33)
Centra Médico Teknon, Barcelana, Spain; "Servel Unbversitar de Recerca en Fisloterdpia (SURF), Escoles Universithries Gimbernat {adscrites a la Pressure ulcer 6 (75) 2 (25)
Universitat Ardnoma de Barcelonal, Barcelona, Spain; “Servei de Medicina Preventiva, Aptima, Terrassa, Barcelona, Spain Diabetic foot 2 (2857) 5(71.43)
Posttraumatic ulcer 2 (33.33) 4 (66.66)
. . o e Vasculitis 2 (100) -
Epitelizasyon ve iyilesme Arteral uliit h 1 (100
Hypertensive ulcer 1 (100) -
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(o) g
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Article

rhEGF-Loaded Hydrogel in the Treatment of Chronic Wounds * E kS U d dasyonad et k|S| ?
in Patients with Diabetes: Clinical Cases s . .
* lyilesmeye etkisi?

Beatriz Guitton Renaud Baptista de Oliveira !, Bianca Campos Oliveira "*, Gabriela Deutsch 2,
Fernanda Soares Pessanha *, Rossana Mara da Silva Moreira Thiré 47 and Selma Rodrigues de Castilho *

* Toplam 10 hasta
* 12 hafta takip

e En hizli diizelme venoz tlserlerde ...
* Eksidasyonda ciddi azalma %20...Azalma olmayan yok

20.0 100%
3
2 70%
S. 15.0- g 60% - 60%
g 4
< 125 &
P E P 40% - % 20%
= 108 2 20%
> 100 5 20%- ;
7.5 78 0% - 10% ) 096 0%
&5 58 1st Consult 6st Consult 12st Consult
1st Consult 6st Consult 12st Consuit ~+— Low Amount ~@- Moderate Amount High Amount
~+- Global -3~ Diabetic Ulcers «~Venous Ulcers

Figure 1. The evolution of the mean area of the lesion in the three evaluations.



Review Article

The Role of Recombinant Proteins and Growth Factors in the

Management of Diabetic Foot Ulcers: A Systematic Review of
Randomized Controlled Trials

RKC’larda Regen D’nin yeri? e Mo’ s A ebebar 4

"Department of Medical Biotechnology and Nanotecknology, Faculty of Medicine, Mashhad University of Medital Sciences,
Mashhad, lran

*Halal Research Center of iRI, FDA, Tehran, fran

"Blotechnalogy Research Center, Pharmacentical Technology Instinete, Masihad University of Medical Sctences, Mashhad, [ran
‘Newrogenic Inflammation Research Center, Mashhad University of Medical Sciences, Maskhad, Iran

*Polish Mother's Memorial Hospital Research Irestitute (PMMHR), lLodz, Poland
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Mean tme Mechanism mentioned as

Type of grawth to heal in complete healing Contpunders Purthéz outcomel
Ref Wound closure > ;
factor treatment  Granulation ihelislisatlon S Baseline Wound Chloadin Recurrence  Amputation
groups Lissue Reepithellalization  Sex HbAle size B rate rate
More complete healing in the rhEGF
group (p=0.033); decreased in area size . . T 1 ! J I
[1&] EGF (p=0.049); and more epithelial islands 8 weeks Y ¥ NM WM NM WM WM MM ° >6 C 2 a ralarda daha
in the wound bed were present (p = 0.025) l I l y
Granulation fissue covering =50% of the ulcer ot e
at 2 weeks was achieved by more cases in the 2 cases in 28 canes In etklll
[17] EGF EGF groups (p = 0- 000015). Shorter time to 3 weeks Y M NM  HNM NM NM the placebo il s ’s.
complete healing in the 75 pg group Eroup group .
[P' % ﬂ.l.'ll.'lb] . I . I oo . d
Reduced seropurulent discharge in the EGF yl e§| I Ie Su reSIn e
i group p= 0.0495 and serous discharge p = 17213 : T - 5 - !
18] EGE 0.009. More granulation tissue p = 0L041. More  {p=0.01) 3 NM NM NM NM NM NM NM k I | I
complete healing in the BGF group p = 0.007 |Sa II'a an a“l I
More cases with complete healing in the 0,04% é In 5 cuge B
WEGF group. Patients in the 0.04% hEGF Wik : ° 1 O H f d
[19] ce group also healed more quickly than thase in th.:é}g:% - i i — o - Ph":m;:ﬂ . a ta SO n u n a
= the other groups (p = 0.0003). No significant % d B - : g = hEGF d
difference in healing tme between the 0.02% -F?;E(FJ} BeEh (y 69 k
WEGF and control groups s group 0) a panl I Ia
For wounds >6cm” in size treatment resulted
EGE in more healing (p < (.002). A reduced healing
[20] R.E.GE.N-II]!SIII time in the EGF group. At the end of 10 weeks, 9 weeks Y Y NM  NM NM NM NM NM
69% of wounds healed versus 21% in
placebo controd

EGF: epldermal growth factor: Y yess IN: noi WM: not mentioned.



rEGF gelecekteki uygulanma alanlari-1

Skar tedavisinde vaka bazinda etkin...

The Efficacy and Safety of Epidermal Growth Factor

Combined with Fractional Carbon Dioxide Laser for Acne

Scar Treatment: A Split-Face Trial

by YANISA RATANAPOKASATIT MD, MSc, and PUNYAPHAT SIRITHANABADEEKUL, MD

Both authors are with the Department of Dermoatology, (huadhorn international (ofiege of Medicine at Ihammasat UniversRy in Pathum Mhani, Thafland

1 Cin Aesthet Dermuatol. 2022;15(7):44-48.

BACKGROUND: Epidermal growth factor (EGF) stimulates collagen production and supports the wound healing process. However, there are

no studies on fractional carbon dioxide (CO,) laser combined with EGF for acne scar treatment. OBJECTIVE: We sought to evaluate the efficacy
and safety of fractional €0, laser combined with topical EGF versus fractional (0, laser alone in the treatment of acne scars. METHODS: Twenty-
three patients with atrophic acne scars underwent three monthly sessions of randomized split-face application of fractional €0, laser combined
with topical EGF or placebo twice daily for seven days following each laser session. Scar improvement was evaluated at one month and three
months posttreatment by two blinded dermatologists and the Antera 3D® skin analysis system. Wound healing response and adverse events were
also evaluated. RESULTS: Twenty-one patients completed the trial. According to dermatologist grading and skin analysis system, EGF showed
significant superiority at three months posttreatment compared to placebo. The wound healing response did not differ between the groups.
Surprisingly, the melanin index on the EGF side showed a significant decrease at three months posttreatment, compared to placebo. There was no
allergic reaction to the topical EGF. CONCLUSION: Treatment with topical EGF after ablative fractional C0; laser improves the dlinical appearance
of atrophic acne scars, and EGF may help decrease skin pigmentation after laser treatment. The use of topical EGF is safe when applied to post-laser
ablation. KEYWORDS: Epidermal growth factor, fractional carbon dioxide laser, acne scar

‘TABLE 1. Evaluation o scarimprovement by physician and Antera 30° system _

QUARTILE GRADING SCALE PERCENTAGE OF
et IMPROVEMENT
poisiigyie PVALUE | BYANTERA3D®SYSTEM | P-VALUE
(BETWEEN MEAN-:SD (BETWEEN
EPIDERMAL GROUPS) | EPIDERMAL GROUPS)
GROWTH | PLACEBO GROWTH | PLACEBO
FACTOR FACTOR
1 monfh 1714056 1674058 031 18974860 15954997 0.1
posttreatment
ptemeny | LI68054 2518051 0M 2401050 2128050 0

FIGURE 1. Clinical photographs of 29-year-old male; Figures 1A-1C show the side treated with the epidermal growth
factor, and Figures 10-1F show the placebo-treated side. (A) and (D) are baseline. (B) and (E) are at one month
posttreatment. (C) and (F) are at three months posttreatment.




rEGF gelecekteki uygulanma alanlari-2

* Atopik dermatitis...

* Deney haycani- kulak modeli
* Enflamasyon coziltyor

e Cilt kalinhgi artiyor

e Etki hizlh ortaya cikiyor...

Sonuc¢- molekil yeniden
konumlandirilmaya uygun....

Received: 23 January 2018
Accepted: 30 July 2018

Published ontine: 09 August 2018

g - B

OFEN Topical administration of EGF

suppresses immune response
and protects skin barrier in
DNCB-induced atopic dermatitis in

NC/Nga mice

Young-Je Kim’, Mi Ji Choi 5%, Dong-Ho Bak'?, Byung Chul Lee'?, Eun Jung Ko’,
Ga Ram Ahn’, Seung Won Ahn*, Moo Joong Kim®, Jungtae Na* & Beom Joon Kim ()7

DNCB

Normal Control Protopic 0.1%

EGF 1ppm EGF Sppm

? 2
Carys after DNCE treatment

"

y skin disease characterized by a complex,

jer dysfunction, imm logy, and pruritus. Aithough
fthelial hor is and wound healing, the effect
anew therapy for AD, the anti-AD potential of EGF

1in NC/Nga mice using 2,4-dinitrochlorobenzene

to evaluate its therapeutic effect on DNCB-induced

ar thickness, epidermal hyperplasia, serum total

‘er loss in NC/Nga mice with DNCB-induced AD. In

ich as filaggrin, involucrin, loricrin, occludin, and

F treatment. These beneficial effects of EGF on AD may
ated cytokines, mast cell hyperplasia, and protease
lymphopoietin (TSLP), which are triggers of AD. Taken
entially protect against AD lesional skin via regulation




Nasil Calisir?

Transcription
factors

:gigmﬂu:&f Cell + Extracellular
and PKC patl proliferation matrix

Proinflammatory
cytokines

+ Anglogenesis

Ischemia , Formation of
Inflammation granulation
Oxidative stress tissue
Healing

Hanlet Camacho-Rodriguez et al. Heberprot-P’s Effect on Gene Expression in Healing Diabetic Foot Ulcers



P-value Direction of

S t m Gene Fold change change®
O n u g a LA 1 AGER -1.20 0.190
2  ANGPT1 1.45 0.001
3 CDK4 1.48 0.009 1
4 CDKN1B 1.04 0.568
5 COL1A1 1.67 0.005 1 COL1A1
6 CTGF -1.28 0.302 (collagen type | alpha 1 chain)
F § FOS 1.10 0.740
ANGPT1 8 HIF1A -1.25 0.088
(Angiopoietin 1) 9 |GFBP3 1.28 0.220
10 ILA7A =207 0.079
11 IL-1A -13.70 0.000 l
12 IL-B -1.78 0.207 MMP2
13 MMP2 2.21 0.000 1 (matrix metalloproteinase 2
14  MMP7 1.07 0.886 TIMP2
15  MMP9 1.69 0.090 (Tissue inhibitor of
16 NFKB1 -1.37 0.002 1 metalloproteinases 2
17 P21 1.54 0.008 T
IL-1A 18 PDGFB 1.68 0.002 ) ]
19 PHB -1.20 0.073
TNF alfa 20 PLCGA -1.08 0.325
21 TGFB1 -1.08 0.540
22 TIMP1 1.08 0.652 / PDGFB
— 29  TIMP2 1.43 0.007 1 (Platelet Deriyed Growth
24 TNFA -1.96 0.001 ! Factor Subunit B)
25 TP53 1.99 0.000 i
26 VEGFA 1.38 0.227

Hanlet Camacho-Rodriguez et al. Heberprot-P’s Effect on Gene Expression in Healing Diabetic Foot Ulcers



Yizeysel

Erolilbitn, ¢l - EGFRY-1197 _

. . . (1) " '. ," "";i" ‘ ‘;‘:“' (1) per” . X% -

Prohibitin T
‘: .;". i":,— ,.- : ;r,. A

* Aslinda lipid dokuda yiiksek oranda bulunur, R
 Kronik tlserde; yiizeyde daha cok, derin @ [rratrsd O g
dokuda daha az, Ay S
* Hicre siklist bloklaji; antimitojenik faktor | ; A
 EGF uygulandiginda prohibitin doku dagilimi " g
derine iniyor... G faie o2 o) EEmeG
 Hicre siklisiiniin basladiginin indirekt |
gostergesi... Rk

Derin
(a) (b)
Peroksidaz boyasi- prohibitin EGF sonrasi her tabakaya yayilmis
2-6 mm cilt biyopsileri

Berlanga-Acosta J. Diabetic lower extremity wounds: the rationale for growth factors-based infiltration treatment. Int Wound J 2011; 8:612-620



Cyclin D-azalmasi

Genomic DNA
damage

Telomeres
attrition

DIABETES-ASSOCIATED TRIGGERS

Hyperglycemia

€<—— Oxidative stress —'}i

!

Glucoxidation

Mitochondrial

damage

4

Onset of an inflammatory program (NF:kB)

— Epigentic and transcriptomic modifications

Activation of a senescent phenotype

T ps3 Tpie |

Tp21 1 pRb
¥ CyclinE 4 CyclinD

| I
Pro-degradative P —— SASP Altered
program apoptosis
L |
v
Wound chronification

Section 1

Section 2

Section 3

rhEGF uygulamasi sonrasi Cyclin D artisi ile hlicre
proliferasyonu artar

Jorge Berlanga-Acosta et all. Epidermal Growth Factor (EGF) intralesional infiltrations: From the bench to the diabetic ulcers cells

Integr Mol Med, 2019 doi: 10.15761/IMM.1000354 Volume 6: 1-7

- EGFRY-1197 .

T =
S X oritie



Uygulama sonrasi molekiler duzeyde ne oluyor?

* ilk 15 dk’da: EGFR’U membran ekspresyonu artiyor,
* rhEGF endositoz ile hlicre icine giriyor,

e 15 dk-24 saat: stoplazmik translokasyon ve endoplazmik organellerin
dagilimi,

* 45dk-24 saat: nukleer translokasyon ve DNA’ya baglanma,
* 24.saatten sonra:

-Hucre proliferasyonu,

-EGFR mitokondriyal birikmesi,

-rhEGF kollajene baglanmasi ve ekstaselltiler matriks sentezi

V.FalconCama,M.Fernandez Mayola,Y.Mendoza-Mar ietal., “Epidermal growth factor based therapy promotes intracellular trafficking and accumulation of its receptor in the
nucleus of fibroblasts from diabetic foot ulcers,” Journal of Diabetic Complications & Medicine, vol. 01, no. 03, 2016.



45 dk sonrasi-
Sifir noktasi- rhEGF ilk dakikasi « ER’dasisme,
* Fibroblast benzeri hiicre membrani stabil * EGFR expresyonu (Vesikiil)
* ER’da degisim yok... * Fibroblast benzeri hiicre membraninda
genisleme
ollai : kollaien fiberd |

ke

Figure 1A: Time Zero (T0) harvesting corresponds to the sample obtained 7 e . Yl Q R R S e
minutes prior to the initial EGF infiltration. The image shows a negligible

immunostaining on the plasma membrane of a Fibroblast-like cell (arrow).
Rough endoplasmic reticulum (RER); Nucleus (N); Golgi complex (GC);
fibroblast-like cell (FLC) (Bar=2 um).

Figure 1B: Immunolabeling of EGFR (arrows) in part of a Fibroblast-like
cell (FLC) from a biopsy sample obtained 45 minutes after EGF infiltration.
Immunostaining appeared in mitochondria, RER and nucleus. Also note that
EGFR was immunolabeled in vesicles (V) (arrowhead), on plasma membrane
(arrowhead), the extracellular matrix (ECM), on collagen-like fibers (CF) and
exosome-like structures (ELS) (Bar=2 um).




6 saat sonra-

* EGRF (oklarile isaretli) yayginlasma ve
hiicre ylzeyine yayllma

e Kollajen fibrillerde caprazlasma ve
yayginlasma

*  MVB- multivesicular body; stoplazma
icinde artar (sayica + ebat)

24 saat sonra-

* Niukleus entegrasyonu

* rhEGF mitokondriyal birikme,

* rhEGF kollajene baglanma, ekstraselliler
matriks sentezi

Figure 2D: Immunolabeling of PCNA in part of a fibroblast-like cell (FLC)
from a biopsy of samples infiltrated with EGF at T24. Large labeling of RER,
Golgi complex (GC) and mitochondria (M) were observed. Immunostaining
of PCNA was also detected in nucleus (N), and extracellular matrix (ECM)
(arrows). Also note immunostaining in plasma membrane, vesicles and
exosome-like structures (ELS) (arrowheads) (Bar=0.5um).




Aslinda prensip olarak bir replasman
tedavisi uyguluyoruz....



Hasta deneyimleri-1

e 32 yasinda erkek hasta, DM, OAD, 112 kg

* NOropatisi var...sensoriyel

e Sicak asfalta basma sonrasi ayak tabaninda yanik,
 DAI- grade 2

e Sag ayak plantar kisminda hassasiyet, YDE?

* Ates —Usume —titreme

* Takip ve tedavi amacli yatis...

* PE abterapi- SCF



o

v -

— i -- =z
Enzimatik debridman :




T O e ) i

1.gun

3. gun

5.gun

7.8un

16,700 (%85)

11.200 (%68)

7.200 (%62)

4.500 (%65)

18

- - 21 0.6 91 34 39
= 10 17 0.7 90 27 36
- - 21 0.5 99 21 45

Yizeyel doku USG- abse, koleksiyon yok... minimal cilt alti 6dem



4. Hafta

* Granilasyon kismen var,
* Epitelizasyon nazli...

* Yara kenarlari kaba-keskin
debridman
* Yara yatagina Regen D










Hasta deneyimleri-2

* 69 yasinda erkek hasta, DM, OAD, 74 kg

* NOropatisi var, nefropatisi var ...

e Ayakkabi vurmasi sonrasi...

e Sag ayak Il. Parmakta DIP’da...DM enfeksiyonu...6. haftada...
* DAl-grade 3

* PO almis...Enfeksiyon +enflamasyon kontrol altina alinmuis,

* ESH, CRP (N)

* Ayak grafisinde 2. parmak distal falanks erimis...



7. hafta

* Lokal pansuman — debridman
* Tirnak + distal falanks kendiliginden ayrildi




+  Debridman — HOCL L. <
* Regen D-4 hafta 12. hafta

8. hafta




Hasta deneyimleri-3

* 59 yasinda erkek hasta, DM, insilin kullaniyor, 74 kg

* Noropati-retinopati- nefropati (HD) var ...

* Sag bacak diz alti amputasyon...DM enfeksiyonu nedeniyle...
* Post op. 6. ayda disme sonrasi gudukte travma...acilma...

* Sonrasinda YDE bulgusu- PO antibiyotik... 4 hafta...

* Odem artmis...

e Gudukte enfeksiyon bulgusu yok,

* ESH, CRP (N)



AMPUTASYON SONRASI DIYABETIK HASTADA GUDUKTE YARA

KABUKLU BOLUME HiDROJEL,YARA iC
KISMINA iSE YOGUN AKINTIDAN DOLAYI
GUMUS iCERIKLI FIBER ORTU VE BARIYER
KREM iLE YARA BAKIMINA BASLANILDI.

AMK 1 gr tab 2x1

4 hafta sonra ...YARADAKI AKINTI
DURDUGU ICIN FiBRINLERI COZMEYE
YONELIK HIDROJEL UYGULAMASINA
GECILDI




Tedavi 8. haftasi...
YARA GRANULE VE TEMIZ
OLDUGUNDAN topikal rhEGF- 4 hf

YARANIN SON DURUMU










HUCRESEL TEDAVILER



Periferik Kan

- Kemik iligi / o
Yag doku Plasenta/umbilikal kord \ Hematopoetik kok hicre

< e ::_:
- Endotelyal progenitor hUcreIA Anjiyogenesis
=
Mezenkimal kok hiicre \ YN

Fibroblast proliferasyonu Hiperkeratozis

B

({";‘}({}k‘iy{? | Makrofaj ve sit
Yravvaet e | ”
AT N&trofil proliferasyonu ve gbecil ] Anjiogenez artig!

!

Hiperproliferatif epidermis

Notrofil gogii artisi, enfeksiyon/enflamasyon gocii dengelemesi

Fibroblast gocii artisi, bilylime faktorlerine yanit artisi




Table 2 Stem cell types advantages, disadvantages and use in dinical and preclinical studies

ADSC: adipose tissue derived mesenchymal stem
cells

BM-MSC: Bone marrow-derived mesenchymal stem
cells

PB- MSC: peripheral blood derived mesenchymal
stem cells

hUC-MSC: human umbilical cord mesenchymal
stem cells

Stem cell type Advantages Disadvantages Clinical studies Preclinical studies
Adult stem celis BM-MSC - Donor-specific therapy « Cell lineage committed (limited 19 (52.8%) 27 (50.0%)
« Lower malignancy risk differentiation potential)
« Celldineage committed « Biopsy high surgical risk
E n y Gy gl n (targeting differentiation) + Nondisposable tissue
« No ethical conflict « Low stem cell concentration
» Cell concentration and
performance influenced by
comorbidities
PB-MSC - Doner-specific therapy - Cell lineage committed (limited 11 {30.59%) 2 (3.79%)
« Lower malignancy risk differentiation potential)
- Cell-lineage committed - Cell concentration and
En kol ay (targeting differentiation) performance influenced by
« No ethical conflict comorbidities
« Relatively disposable tissue » G-CSF administration needed
.ve"n.punctu(e has |0VVSUf9iC3| EEEEEEEEEEEENEEEEEENEEDN
asl EEEEEEEEEEEEEESR mEEEl
« Simple cell harvesting protocol
hUC-MSC - Future donor-specific therapy - Cell lineage committed 4 (11.1%) 12 (22.2%)
« Lower malignancy risk (limited differentiation
- Celi-lineage committed potential)
(targeting differentiation) « Immunoincompatibility
» Disposable tissue « Ethical conflict
« UC tissue harvesting has low - Low stem cell concentration
surgical risk “Need for UCE banking
« Donor UCB banking storage
ADSC + Donor-spedific therapy « Cell lineage committed (limited 3 (83%) 1 (20.4%)
- Lower malignancy risk differentiation potential)
. - CelHineage committed - Cell concentration and
En pop uler (targeting differentiation) performance influenced by
- No ethical conflict comeorbidities
- Disposable tissue
» Liposuction has low surgical risk
Embryonic stem cells « High differentiation potential + Increased malignancy risk 0 (0.0%) 1 {1.9%)
(pluripotent) « Ezhical conflicts
Induced pluripotent stem cells » High differentiation potential « Increased malignancy risk 0 {0.0%) 0 0.0%)

(pluripotent)

+ Somatic-cell memory (targeting
differentiation)

- Donor-specific therapy

« No ethical conflict

« Disposable tissue

« Low cell harvesting
procedure risk

« Compiex induction protocel
+ Somatic-cell memory (biased
differentiation)

ADSC adipose tissue-derived mesenchymal stem cells, BM-MSC bone marrow-derived mesenchymal stem cells, G-CSF granulocyte-colony stimulating factor,
hUC-MSC human umbilical cord mesenchymal stem cells, PB-MSC peripheral blood-derived mesenchymal stem cells, UC umbilical cord, UCB umbilical cord blood



Hlcresel tedaviler fihristi...

Lokal veya sistemik enjeksiyon (IM/IV)
* Kok hucre...

A. Otolog
1.BMMSc: Ki kdkenli mesenkimal kok h.

2.BM-NCs:KI mononikleer h.

3.PBSCs: Periferik kan kokenli kok h.

4. PBMNCs: Periferik kan mono nukleer h.

5. ASCs: yag doku kokenli kdk h.

6. BMTRCs: Ki ile zenginlestirilmis doku onarim h.

Klinik tercihe bagl
4 Buyume faktorleri ...GMCSF, EGF, PDGF

7. SVF: otolog stromal vasklUler faktor

B. Allojenik
1. HUCMSCs: insan gébek bagi mezenkimal kok h.
2. PDMSCs: Plasenta kokenli mezenksmal kok h.
3. ESCs: Embriyonik kok h.

El Hage R, Knippschild U, Arnold T, Hinterseher |. Stem Cell-Based Therapy: A Promising Treatment for Diabetic Foot Ulcer. Biomedicines. 2022 Jun 25;10(7):1507. doi:



Otolog vs Allojenik

(Mezenkimal vs Embriyonik)

e Terapotik kullanim ile ilgili etik kurallar siki degil,

e Kendi dokusu oldugu icin immun reaksiyon riski
yok,

Temini daha zor,

* Temini daha kolay, Viral patojen gegisi?

Kanser gelisimi?

S vourg — 24 1.M2 makrofaj yaniti artisi...polarizasyon
e e Pov o e s 2.Sekrotom salinimi artisi

= ¥ ol % | 3.EGFVEGF artisi

sgenesis T PN S g, jumemmm 4 ROS azalma

oxygen species

e ] — Diffdrentiation
% — 2+ @ 5.Fibroblast ve keratinosit artis
Dermis = / / \‘\ e LTh17/Th1 1Treg

Blood vesse! e =
. ; Neutrophil

- by - 21;7(4):2036. doi: 10.1002/hsr2.2036. PMID: 38650719; PMCID: PMC11033295

Eosinophil Basophil

Etik kurallar yeni olusuyor,

* Immiin rejeksiyon riski var,

Hetta HF, Elsaghir A, Sijercic VC, Akhtar MS, Gad SA, Moses A, Zeleke MS, Alanazi FE, Ahmed AK, Ramadan YN.
Mesenchymal stem cell therapy in diabetic foot ulcer: An updated comprehensive review. Health Sci Rep. 2024 Apr



Neden Gobek Kordonu Warton Jeli Mezenkimal Kék Hucre

Yuksek hiicresel icerik

Kolay cogaltilabilme

Iinvaziv olmayan toplama prosediirleri
Disuk Patojenik Enfeksiyon Riski
Daha Yuksek proliferasyon faktoru
Daha dusuk immiinojenite

Dusuik Maliyet

Dis etmenlerden en az etkilenen ve genetik yapisi en stabil oldugu distinilen mezenkimal kok hiicrelerdir.



Kordon Matriksinden

MKH

Bu grup hucrelerin en onemli 6zelligi embriyonik kok hlcrelere benzer telomer enzim

aktivitesi tagimalarndir.

v' Adipojenik, osteojenik, kondrojenik ve néronal hiicrelere farklilasabilir.

A 200

B Phase 1
B Phase 2
OFhase 3

MNumber of Trials
=]

BM UC  Adipose Placenta Other
Source



izolasyon ve Pasajla ma Enzimatik Ayristirma — Eksplant Kultar

- g =

Primer kultur

Trypsin-EDTA

Detached cells =
. = =
> L > D >

Pasaj 3'e kadar cogaltilmis hiicrelerde kalite kontrol testleri

v Flow Sitometri-Karakterizasyon

v' Gen Ekspresyon Analizi
v Telomeraz Enzim Aktivitesi

HGcre Kultlru ile in-vitro v/ HUcre Sayisi-Canlilik

. o . . v’ Sterilite Analizleri
kosullarda hucre cogaltma islemi

v Mikoplazma




Cell Death and Disease (2022) 13:580 ; https://doi.org/10.1038/s41419-022-05034-x

Eksozomlar; tum hucrelerden salinan lipid yapida zara sahip,
genetik bilgiler, buyUme faktorleri ve proteinleri tasiyan,

40-150 nanometre capinda cok kucuk keseciklerdir, HUcreler
arasl iletisimi saglar, yakin ve uzak hucreler arasinda hucre ici

bilgilerin dnemli duzenleyicileri olan molekdulleri tasirlar,



Receptor-mediated
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BiTKi ve HAYVAN KAYNAKLI OTOLOG ERIiSKIN MEZENKIMAL KOK HUCRELER

SIVILARI
Urine
¥
Plasma, Serum
[ e ,._.—';._?‘
e ! Body Fluids & Cells
' B f"' f
£ N
B ' “ | Saliva
I G A i El

Cell culture
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Pellet Sup  Pellet Sup(CleanAWF) Pellet

Eksozom Kaynaklari



Eksozom izolasyon Teknikleri

Ultrasanrifij
Boyut Dislama Kromatografisi
Polimer Esasli Coktirme

immiinoafinite Ydntemiyle izolasyon

Lk w o

Ultrafiltrasyon / SINIRLILIKLAR Huicre disi vezikiller, hiicrenin en kiicik molekuler bilesenleridir. Bu dogrultuda, hangi
vezikulin ne amacla elde edilecegi ilk belirlenmesi gereken parametredir. Clinkd, izolasyon, saflastirma ve elde edilen

vezikilin dogrulanmasi icin etkin teknigin secilebilmesi bu sarta baglidir.



conditioned medium

_- » nunnun Exosome Uretim Yéontemi
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e 20009

UltrasantrifUgasyon ile eksozom izolsyonu, hedef hucre

ayriminda yuksek guvenirlikli teknolojilerin basinda
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gelmektedir. Dok:https://doi.org/10.51123/jgehes.2023.90 {
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Yeni trend...

Sekretom tedavileri
EXOSOM

Exosome
V’
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Figure 1. Timeline of progress in “diabetic foot ulcer (DFU) nanomedicine” .3l
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Huang F, Lu X, Yang Y, Yang Y, Li Y, Kuai L, Li B, Dong H, Shi J. Microenvironment-Based Diabetic Foot Ulcer Nanomedicine. Adv Sci (Weinh). 2023



Sun et gl 5tern Cell Research & Therapy (2022) 13:476 StE‘m CE” R’E‘ﬁea rl:h & Therap}f
hetpsyfdolorg/ 1001 186/513287-022-03110-9

RESEARCH Open Access

Effectiveness and safety of stem cell therapy
for diabetic foot: a meta-analysis update

Yuming Sun', linhong Zhao?, Lifang Zhang', Zhexuan Li'” and Shaorong Lei'

 Meta analiz,14 calisma, toplam 683 hasta havuzu

 Ulser iyilesme orani ve hizina olumlu etki

* Agrisiz hareket ve yasam kalitesi artisi

* Doku oksijenizasyon artisi, mikro/makro sirklilasyona olumlu etki
* Amputasyona etkisi?

* Heterojenite?...takip sureleri...

e Kok hucre terminolojisi calismalarda karisik?

e Calismalarda metodoloji sorunu... genelde...

 RKC ihtiyac var...



Intralesional allogeneic adipose-derived stem cells application in
chronic diabetic foot ulcer: Phase 1/2 safety study
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Allojenik- bagisci yag doku kokenli kok hiicre faz %2 glivenlik calismasi, vaka kontrol
20 hasta, Wagner 1-2, yuzey alani 10-35 cm”2, ortalama

Yas=57.3 +/- 6.6, kadin/erkek = 8/12

10 hasta kontrol-strandart bakim, 10 hasta deney grubu-dermoepidermal bileske
enjeksiyon,

Takip, 4,10,20,60,90.gln

Ortalama ylizey alani=24.5 +/-5.5 cm”2

%55 Wagner 1, %45 Wagner 2

17/20...%85 tam kapanma

Deney grubu 9/10 (%90)... Kontrol 8/10 (%80)

Uc hastada mindr amputasyon ...Bir deney grubu, iki kontrol grubu...

GOdzlenen yan etki YOK



Exosom Deneyimler



Sdrekli akiyor...

61y, E, DM, 96 kg, VKI=31
* Periferik venoz yetmezlik (doppler)
* Sol ayak lat malleolde 4x4 cm llser,

* Daha onceki tedaviler...kremler,
kompresyon bandajlari, kdpuk ortdler....

* Almanya...dénerci...
* Enfekte gorinimde degil...
* Agri —hassasiyet belirgin degil...

Filtreler




Exosom =5 milyar htcre
Amniyotik fresh membran
| Bactigras- spunch

Baskisiz kapatma

Gozlem

e Hafif cekilmeler var

e Membranin bir kismi hala
yerinde

 Merkezde epitel adaciklari

e Periferde epitel yurimesi

* Ebati kismen kuculmus




10.gun

Gozlem

* Yara ustu kismi granilasyon baslamis
* Derinligi azalmis

* Yara etrafindaki cekilmeler kaybolmus

Dipnot...
Hasta ilk pansuman sonrasi Almanya’ya gitti...
Resimleri kendi ¢cekip atiyor




Gozlem

* Yara kapanmaya devam ediyor

* Epitelizasyon hizlanmis

* Yara yeniden cekilmeler-yildiz seklini almis




21.gun

Gozlem

* Yara kapanmaya devam ediyor
* Epitelizasyon hizlanmis
 Tabani dolmaya devam ediyor
* Yildiz sekli devam...







GOzlem
Tam kapanma oldu — olacak
Yara tabani dolmaya devam ediyor
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KAPANMAYAN YARASIN

: : EKIN TEKELIOGLU
Kapanmayan ameliyat yeri... feat. ERCUMENT VURAL

> 3:26 ¢ 2

e 70y, E, CABG, DM, Graft yerinde akintili yara...

* Sag bacak graft yerinde... en genis yeri 4 cm... uzunlugu 17 cm...
e VKI=28

* HbA1C=9.5

* 6 aydir devam ediyor...

* Her sey denenmis?...

e Hasta Sanl Urfa’li...”"Kapanmayan yarasin’






10 milyar exosom...
Amniyotik membran...
Bactrigras...

Spunch...

Orta basincta sargi...
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GOozlem

* Yara kenarlarinda hafif kabarma
 Akintida artis

e Refleks...PO antibiyotik
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Gozlem
 Akinti daha az...
e Kapanma durdu?
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Gozlem
 Akinti daha az...ama var
 Hareket yeniden basladi




c
.|

49.g
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Gozlem...
* lyigidiyor
* J|saretlialan haric...




Amniyotik membran

Amniotik membran
etkisi?
eanti-inflamatuvar
*anti-fibrotik
*anjiogenesis

edoku iskeleti etkisi
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SAGLIK

LETELTUEVEDR
varalarindan kok hiicre
tedavisiyle kurtuldu

lzmir'de, bacagdina 10 milyar kék hicre
enjekte edilen 70 yasindaki hasta,
iyilesip eski ginlerine dondu.

Tezcan Ekizler |
24.01.2024 - Guncelleme : 24.01.2024
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Tek seans Amniyotik membran +5 milyar Exosom










Platelet-Rich Plasma (PRP)

* Mekanizma... Trombositler bliyume faktorlerini cevresinde toplar...
-PDGF
-TGF-
-VEGF
-EGF
* Etki...
-fibroblast proliferasyonu uyarilmasi
-angiogenesis artisi
-granulasyon dokusu olusumu artisi
 Klinik kullanim alani...tim yara tipleri...enfekte olmamak kaydi ile...
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e Extract PRP layer into a syringe

o Draw blood from
a peripheral vein

' at3,500 RPM

e Spin for
5-10 minutes

@ Platelet-Poor Plasma (PPP)
»= Upper layer
e LOW platelet count

. ® Anticoagulant
(eg, citrate)
E} intube

| e Usually15-30 |
mL collected |“W

@ Blood
separates into
three layers

LR PLATELET-RICH
' j PLASMA (PRP)

e Middle layer )

i, HIGH platelet

count (4-5b glamie// S

o Blood is centnfuged
at 3,500 RPM

e Spin for 5-10 minutes

\PLATEIET-RICH PLASMA
s - (PRP)
e HIGH platelet count
(3-5x baselme)

e Red Blood Cells (RBCs)
e Lower layer

e Blood separates
into three layers
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Key Cl|n|cal Beneﬁts e

e PRP is rich in growth factors that promote tlssue repalr and regeneratlon. oA 5%
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Platelet-Rlch Flbrm
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Platelet—rlch fibrin (PRF) is an advanced autologous biomaterial | ¢ Concentrated fibrin matrix’ __ g
. with applications in regenerative medicine and dentistry. | with embedded platelets | s
3 + growth factors e
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1 Blood Collection Slow release of (g
5 growth factors ' .

® Blood loceall from

e No anticoagulant,
pegiccagant-free*

no additives \ 4
tubes o5 S S —
Clinical uses*: .= R i
® Centrifuged / e perioolontal surgery, r 3N =7

immediately*
after draw.

o dental implants,
e wound healing,
 orthopeoie procedures.

e Usually 15-30 .
collected
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® PRF *secretes growth factors.

' ® No chemical additives
® Simple and cost-effective, e Stimulates *angiogenesis.

|
- ® Higher concentration of 1 ® Promotes tissue regeneration. .
%
* Key growth factors. e
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Biomuhendislik GrinU deri benzerleri

Uriin Yapisi Endikasyonlari
Apligraf iki tabakali (keratinocytes + fibroblasts) Diyabetik ayak ulseri, venoz Ulser
Dermagraft Dermal fibroblast iskelet Diyabetik ayak Ulseri

Epidermal tabaka
*Keratinosit icerir
*Re-epitelizasyonu uyarir

Calisma mekanizmalan?

1| Hucresel sinyal iletimi
Bliyume faktorleri fibroblast ve keratinosit aktivitesini arttirir

2 | Extracellular matrix destegi
Hucre gocu icin iskelet Provides scaffold for cell migration.

3 | Angiogenezis uyarimi

Dermal tabaka

*Fibroblast icerir

*Kollajen matriks

*Anjiogenezi ve doku remodelingi destekler

Yeniden damar olusumu Promotes formation of new blood vessels.

4 [ Enflamasyon azalmasi

Yarada micro cevreyi destekler
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® Living cells
@ Keratinocytes

® Fibroblasts +
dermal matrix

® Examples; Apligraf,
Dermagraﬁ:
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7 Supports

<=5 re-eplthelallzatlon

, & Enhances

| angnogenesns -
o Provides S
g growth factors el

e - - 3%, L AR ,_."

e No Living cells

® Collagen-rich
scaffold

® Derived from

| decellularized dermis

L ® Examples; Integra, Oasis

v/ Provides structural

~ support

~” Promotes vascular

|ngrowth :

v/ Provndes growth factors

e A £ 2

@® No human/animal
‘Mmaterials

® Biocompatibile

® Polymers, hydrogels
® Advanced scaffolds
@ Examples- Biobrane

«” Acts as temporary skln
substitute

-7 Mamtams moist

: envnronment

\I Reduces bacterial load

xry

TR L e AN O R R Y R O Y TR e ) S T R T A N T S ST

Fam o~




Yontemler arasinda kanit dizeyi kiyaslamasi?
Klasik vs hucresel

Tedavi Kanit diizeyi
Debridman gucla
Off-loading guclu

rhEGF orta

PRP orta

Stem cell dusuk-orta
Exosome deneysel




Kronik yara tedavisinde temel mesajlar

1

2

Kronik yara biyolojik bir iyilesme yetmezligidir.
En dnemli tedaviler hala klasik yaklasimlardir: TIMERS

e Debridman

* Enfeksiyon kontrolQ

e Yikten kurtarma

e Revaskilarizasyon

3

4

5

Rejeneratif tedaviler standart tedavinin yerine degil, tamamlayicisidir.
En glicli kanit diyabetik ayakta buyime faktorleri ve PRP icin vardir.
Exosome ve kok htcre tedavileri umut verici ancak daha fazla RCT

gereklidir.



“Kronik yara sadece bir doku kaybi degildir;
iyilesme biyolojisinin basarisizhigidir.”



Kronik yara bakimi ve tak|b| ekip isidir...

Sabriniz icin tesekkur ederim.
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