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Diyabetik ayak Ulseri varligi 5 yillik mortaliteyi 2.5 kat arttiriyor

Walsh JW, Hoffstad OJ, 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
ampdutasyon ile sonuclaniyor...

Ulsere eslik eden periferik arter hastaligi enfeksiyon ve amputasyon
riskinin arttiran en onemli bagimsiz risk faktoru

Armstrong DG, Boulton AJM, Bus SA. Diabetic Foot Ulcers and Their Recurrence. N Engl J 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 Ulserinin yillik tedavi maliyeti 9-13 milyar dolar

22.3 milyon DM hastasi, 245 milyar dolar ilac-tedavi gideri...176
milyar dolar saglik, 69 milyar dolar is glict kaybi

Tedavi maliyeti diyabetik ayak Ulseri
e jlk tani aninda ortalama 4,595 ile 35,000 dolar

* Ulservarligi 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 regtlasyonu...

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

* Noropati...agri varsa...medikal, cerrahi

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

* Egitim...hasta, yakini...

* Pansumanlar ve diger yontemler ...



leri dizey yara bakim/tedavisi?

e HBO
 Doku iskeletleri

* BUyume faktorleri
e TWOT
* Plazma

*HlUcresel tedaviler



Bir yara neden iyilesmez?
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Angiogenez bozulmasi...

Fibroblast aktivitesi bozulmasi...

Hipoksik doku hasari... oksidatif stress

ECM organizasyonu kotu, persistan inflamasyon

M2 ye donuls azalmasi...bozulmus fibroblast aktivitesi




Kronik Yarada Oksijen Seviyesi Dusuktur

* Hipo ksik ortam Reepithelialization and Neovascularization {Day 5)
e Biyofilm >
* Fibrin6z ekslda Yara
* Bozulmus granilasyon 1 yiizeyindeki
* Doku yikim enzimleri e o 60 pm°n21 Ho
(sitokromoksidaz, : "\’w sl
matriks
metalloproteinaz,
kollajenaz, Dermis L Yara
hya lUlon idaz) CSieen merkezindeki
e Yarim-yamalak olusan pgﬁ;l;o
kollajen lerin yikimi... <X R

Source: Singer & Clark, N Engl J Med, 1999

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



Growth Factor Cell Source Primary Action in Wound Healing X 7
PDGF family = Z Fibrin ¢clot
Platelets o Chemotactically attracts fibroblasts, neutrophils, monocytes, e
Fibroblasts and smooth muscle cells to the wound
PDGF Macrophages *  Activates macrophages to release growth factors
Vascular endothelial cells e Promotes fibroblast proliferation and production of
Vascular smooth muscle cells extracellular matrix
. o 14 (EET
Fibroblasts *  Stimulates (lymph)angiogenesis ___ PDOGFRBB
VEGF Macrophages e  Enhances endothelial cell migration and proliferation fa f"{‘ ) : 77
Keramym | ) R PDGF A
EGF family
Platelets e  Stimulates the proliferation of keratinocytes, fibroblasts,
EGF Fibroblasts vascular endothelial cells
Macrophages o Enhances the production of fibronectin
Platelets e Similar to EGF
TGF-a xg‘}l’hases o Induces angiogenesis
IGF family
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Patogenezde en dnemli noktalardan biri

4

Diyabetik ayak yarasi = doku buyume faktoru eksikligi



Insan Kaynakli Rekombinant
Epidermal BUyume Faktord

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

EGF evrim sirasinda korunmus eski bir polipeptid olup bir¢gok hayvan turande
bulunur ve turler arasinda benzerligi yiuksek bir yapiya sahiptir. 53 amino
asitten olusan bir polipeptittir.

Vicutta hasar durumunda trombositlerden bol miktarda uretilir (diyabetik ayak ulserinde PRP
uygulamasini hatirlayiniz). Acil durumda hiicre gogalmasini saglamak igin viicut sivilarinda hazir
halde de bulunur.

Kaynak- Heberprot-P tanitim 6zetinden alinmistir



Turkiye'deki tek topikal rhEGF 150

" REGEN-D 150
R C S T

For Quick Waound Healing

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

Growrh facor

BFGF

aFGE

EGF

CiM-CSF

FDGF

Dhosage form

Poweder
Cael
Powder

Powaler oo solurion

Gl o cream
Powder

Gl

Powder

Giel

Concenrration

Adyustable preparing solumon
2100 T

Adjustable preparing solutim, e.g.
100 IUmL

Adjustahle preparing sohoion, 2.5,
20040 M mL ar 2.5 10 5.0 pgfml. or
10.0 ppig

10 gt or 200 w0 A0 il

Auljustable prepaning solution

10 pglg

Adyustable preparing solutvon, e.g.
100 pgfml.

10 gy

Commaon dose

150 Ilem? or 1 pglem?®
150 ILlicm?®
100 Whem?®

400 WWiem® or £0 mglem?®

1 pgfem?® or SO000 Ukm

or B0 mgiem®

5 pgfomt

1 pgfem? or 10 pglem?
10 e

10 gl

Frequency

Omce or rwice per day
Uhnee per day
Onee per day

Once per day

e every 1-4 days
Umnee per day
Chnge per day
Ohnce per day

Omce per day

Topikal jel

Yizeysel uygulama

Gunde iki kez

Toz
Jel
Krem
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BFGE basic fibroblast growth factor, aFGF acidic fibroblast growth factor, EGF epidermal growth factor, GM-C3F granubocyte macrophage colony stimulating
growth factor, PDNGF 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
cer o e L R e e L C L LR LR LR 7 LTI L LR LR L LRI L L RL LRl o el e
CO» 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 diizeyi 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, Arife Polat Duzgun,
Emre Ozker, Samil Aktas, Basar Kaya, Murat likar Gelisen, Volkan Oztuna,
Isk Senkaya Signak and Mevliit Tiire

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,
Dordincu ayda- calisma sonunda; kapanma
2 kat yuksek...

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

Rekurrens calisma grubunda hi¢ yok- 10 ay
izlem...

Table 2. Resulis of patient evaluations.

Month 1 evaluation

Mo granulation
Existence of granulation
Wound closure

Month 2 evaluation

Mo granulation
Existence of granulation
Wound closure

Month 4 evaluation

Mo granulation
Existence of granulation
Wound closure

End of study evaluation
Wound

Wound closure

No response

Recurrence

Control group (n=66)
51{7.6)

55 (83.3)

6(9.1)

Control group (n=50)
4 (8.0)

28 (56.0)

18 (36.0)

Control group (n=56)
7112.5)

32(57.1)

17 (30.4)

Control group (n=69)
11 (44.9)

27 (39.1)

9(13.0)

2(2.9)

Study group (n=76)
1013

(O (BO.0)

14 (18.7)

Study group (n=63)
4 (6.3

30 (47 .6)

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
Pvalue
0.064
<0001
0.006
Pvalue
0.019
<0, 0

0.005

0.136



Gercek yasam verisi?

e Sistematik derleme...RCT...

rhEGF vs placebo...

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 Topiesl application

Tsang MW, et al. 2003 az2 42 ] 18
Afshari M, at al. 2005 T 30 2 20
Singla 5, et al. 2014 23 25 1" 25
Prabakar &, of al, 2018 25 a0 20 ao
Park KH, et al. 2018 60 B2 43 BS
\iswanathan V, et al. 2018 | 27 12 23
Subtotal (95% C1) 238 202
Tolal events 168 =13

Hetarogpansity: Chi* = 406, df = 5 (P = 0.54) P =%
Test for overall effect: Z = 5.51 (P < 0.00001)

1.2.2 Intralesional injection

Femandaz-Moneguin JI, alal, 2009 BE 101 F 48
Gomez-Villa K, atal, 2014 i 17 o 17
Sulbtotal (B5% CI) 118 [
Todal events T 27

Huierogenalty: Chi¥ = 1.78, df =1 (P =018} F = 44%
Test for overall effect: Z = 1,67 (P = 0.08)

Total [85% CI) 354 287
Tolal evants 238 123
Helorogengity: Chi* = 868, df =T (P =028 F=18%

Test for overall effect: Z = 5.59 (P < 0.00001)

Tast for subsrous differences: Chi® = 260, df = 1 (P = 0.11% F=815%

BI%

10%
L

100.0%

4.40[1.38, 13.96] 2002
274 [0.51, 14.82) 2008

14,64 [2.82, 75.95] 2014
250 [0.74, 8.50] 2016
265 [1.20, 5.08] 2018
3.21[0.85, 10.89] 2019
2.37 [2.19, 5.20)

147 [0.73, 2.96) 2009
11.67 [0.68, 235.92] 2014
1.76 [0.91, 3.41)

2.79 [1.95, 3.99]

0.1

«»>

s ¥ |
0.1 1 10 100
Favours placebo  Favours thEGF

rhEGF’Un 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 | Nntra | e ZyO ne 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 1, Yanjun Lu

* Derleme, RCT

e 7 adet...610 katilimci...

* Kiyaslama calismasi yok,

* Enfeksiyon kontrol altinda,

 (Osteomyelit olmamali...? 2?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%, Cl 0.35 to 12.22; I2 = 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,

Guideline

Clinical guideline on topical growth factors for
skin wounds

Chun-mao Han'''*,Biao Cheng®, Pan Wu' and writing group of growth

3. Clddl perife ri k enﬂ am asyon d urumu nda uygu la nmasi factor guideline on behalf of Chinese Burmn Association
6 ner | I m eZ, 'Department of Burns & Wound Care Center, the Second Affiliated Hospital of Zhejiang University School of Medicine,
. . . . . . . . P Mo. 88 Jiefang Road, Hangzhou 310009, China and *Department of Burns & Plastic Surgery, General Hospital of
4 . S| md | k| veri | ere go re en |y| etkl yl 100-1000| U/sz de Southern Theater Command, PLA, No. 111 Liuhua Road, Guangzhou 510000, Ghina
go r u | u r *Cerrespondence. Email: hanchunmae1@126.com, zresk@zjwedu.cn
)/

Recaived 20 May 2020; Revised 03 July 2030; Editorial decizion 16 July 2000

5. Doz sikligi; ginde birden fazla olmalidir,

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

7. Farkli 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, gimds ile
kombinasyon yapilmamalidir,

10.Uygulama bolgesinde ciltte kanser suphesi durumunda
uygulanmamalidir,



POAURRMAL OF DERMATOLOGICAL TREATMENT
019, V0L, 30, NG 1, Se=101
hitpas/dolong/ 101080/ 09545634 2018, 1 458546

Sadece DM ayak pratiginde mi? Etkin....

SHORT REPORT

Human recombinant epidermal growth factor in skin lesions: 77 cases in

EPltelizando project

Jordi Esquirol-Caussa®” (% and Elisabeth Herrero-Vila™® (@

“Centra Médico Teknon, Barcelona, Spain; "Servel Universitarl de Recerca en Fisioterdpia (SURF), Escoles Universithries Gimbernat {adscrites a la

Universital Autbnoma de Barcelona), Barcelona, Spain; “Servel de Medicina Preventiva, Aptina, Terrassa, Barcelona, Spain

Epitelizasyon ve iyilesme

* Yara etrafinda %60
* Yara sinirlarinda %80
e Yara yataginda %80
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lable 3. Percentage or uicers with higher and lower than 40% healing rate in

% of healing in 4 weeks

<40% healing in 4 weeks

>40% healing in 4 weeks

204

N (%) N (%)
Venous ulcer 17 (56.66) 13 (43.33)
Pressure ulcer 6 (75) 2 (25)
Diabetic foot 2 (2857) 5(71.43)
Posttraumatic ulcer 2 (33.33) 4 (66.66)
Vasculitis 2 (100) -
Arterial ulcer - 1 (100)
Hypertensive ulcer 1 (100) -
Postgraft ulcer 1 (100) -
Total 31 (55.36) 25 (44.64)
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Article

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

Beatriz Guitton Renaud Baptista de Oliveira !, Bianca Campos Oliveira '*, Gabriela Deulsch 20,
Fernanda Soares Pessanha ?, Rossana Mara da Silva Moreira Thiré * and Selma Rodrigues de Castilho ?

* Toplam 10 hasta
e 12 hafta takip

 En hizl diizelme venoz Ulserlerde '
* Ekstdasyonda ciddi azalma %20...Azalma olmayan yok

20.0 100%
3
= 17.5 ; 80% - 20%
£ 2 i 70%
L 150 _— g 60%
: : ¢
125 o .
3] © 40% » 0%
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Figure 1. The evolution of the mean area of the lesion in the three evaluations.



RKC’larda Regen D’nin yeri?

LADLE 4: Liutoomes of i 15 thal evaluated blal salety and efleciiveness.

Review Article

The Role of Recombinant Proteins and Growth Factors in the

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

Elahe Mahdipour' and Amirhossein Sahebkar ("

"Department of Medical Biotecknology and Nanotecknology, Faculty of Medicine, Mashhad University of Medical Sciemces,

Mashhad, lran
*Holal Research Center of iRI, FDA, Tehran, fran
"Blorechnology Research Center, Phar wtical Technology 1 Mashhad University of Medical Sctences, Mashhad, lran

Newrogenic Inflammation Research Center, Maskhad University of Medical Sciences, Mashbod, Iran
*Polish Mother's Memorial Hospital Research Institute (PMMHRY), Lodz, Poland

Correspondence should be addressed 10 Amirhossein Sshebkar: amir_sahcbZ0006yahoo.com

Received 23 Aprid 2020; Accepted 29 June 2020; Published 15 july 2020

Mean tme Mechanism mentioned as .
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Ref 7 Wound closure : E
factor treatment  Granulation hellaliation S Baseline Wound Ciloadin Recurrence  Amputation
groiips Lisgue Rupplibelistauion - 5o HbAle size 4 Fate rale
More complete healing in the thEGE
group (p=0.033); decreased in area size . ; r t . 3 r
[1s] EGE (p = 0.049); and more epithelial islands 8 weeks ¥ ¥ NM WM NM WM MM NM ° >6 C 2 aralarda daha
in the wound bed were present (p = 0.025) I I I y
Granulation tissue covering =50% of the ulcer ol e
at 2 weeks wag achieved by more cases in the 2 cases in 25 etkll I
Gl : - e Cses in
[17] EGF EGF groups (p=0-000015). Shorter time to 3 weeks Y MM NM  NM NM NM the placebo
e all groups
complete healing in the 75 g group graup -
LP= I:].I.'lﬂb:l . I (] | LX) (] d
Reduced seropurulent discharge in the EGF yl e§ll|e SureSIn e
i group pr= 00495 and serous discharge p = 172213 2 i - 1 y
18] EGE 0.009. More granulation tissue p = 0.041, More  {p=0,01) L NM NM NM NM NM NM NM k I I I
complete healing in the EGF group p = 0.007 |Sa Illa an alll I
Maore cases with complete healing in the 0.04% é
" weeks in 2 cases in
hEGF group. Patients in the 0.04% hEGF ° 10 H ft d
) A the (LO4% placeba amd
119] EGF g wea lioklec mote quickly O te .~y ¥ ¥ N NM  NM MM NM  2in0.02% O dita sonunda
& other Eroups -|;FI =003}, Mo ::Emﬁﬂ:ul ot REGE
difference in healing Hme between the 002% --BIII ;EM} 0/ 69 k
hEGF and control groups e prones (0} a pa n l I la
For wounds >6cm” in size treatment resulted
BGE in more healing (p < 0.002). A reduced healing
[20] REGEN iIJ!SIZI time in the EGF group. At the end of 10 weeks, 9 weeks Y Y NM HNM MM NM M NM
: 69% of wounds healed versus 21% in
placebo controd

EGF: epldermal growih factor: Y: yess N: no: MM 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 Dermotolegy, (huiadhorn international (ofiege of Medicine at Ihammasat UniversRy in Pathum Ihani, Thafland

J Cin Aesthet Dermavol. 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 (C0;) 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 C0, 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 CO; laser improves the dinical 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 of scar improvement by physician and Antera 3D° system

QUARTILE GRADING SCALE PRER
BY PHYSICIAN IMPROVEMENT
MEAN-SD P-VALUE BY ANTERA 3D° SYSTEM P-VALUE
(BETWEEN MEANXSD (BETWEEN
EPIDERMAL GROUPS) | EPIDERMAL GROUPS)
GROWTH PLACEBO GROWTH | PLACEBO
FACTOR FACTOR
Ui 1.71£0.56 1.6740.58 0.31 18974860  15.95+9.97 on ‘
posttreatment

Imonths  a76s054 2574051 004 24041050 22821050 001 l

FIGURE 1. Clinical photographs of 29-year-old male; Figures TA-1Cshow 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.
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OFEN Topical administration of EGF

rEGF gelecekteki uygulanma alanlari-2 suppresses immune response

* Atopik dermatitis...

* Deney haycani- kulak modeli
* Enflamasyon ¢ozullyor

e Cilt kalinhigr artiyor

* Etki hizli ortaya cikiyor...

Sonuc¢- molekil yeniden
konumlandirilmaya uygun....

and protects skin barrierin
bR o DNCB-induced atopic dermatitis in
Published onling; 09 Apgust 2018 NCINga mice

Young-Je Kim?, Mi Ji Choi 5’2, Dong-Ho Bak™?, Byung Chul Lee’?, Eun Jung Ko?,
Ga Ram Ahn', Seung Won Ahn*, Moo Joong Kim?®, Jungtae Na»* & Beom Joon Kim %7
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Nasil Calisir?

Transcription
factors

Inhibition of
AGE, NFKp
and PKC pathways matrix

Proinflammatory
cytokines

A Angiogenesis j__co  Extracelutr

proliferation

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 s 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 t COL1A1
6 CTGF -1.28 0.302 (collagen type | alpha 1 chain)
7 FOS 1.10 0.740
ANGPT1 8 HIF1A -1.25 0.088
(Angiopoietin 1) 9 IGFBP3 1.28 0.220
10 IL17A =217 0.079
11 IL-1A -13.70 0.000 l
12 IL-6 -1.78 0.207 MMP2
13 MMP2 2.21 0.000 T (matrix metalloproteinase 2
14 MMP7 1.07 0.886 TIMP2
15 MMP9 1.69 0.090 (Tissue inhibitor of
16 NFKB1 1.57 0.002 1 metalloproteinases 2
1T P 1.54 0.009 T
IL-1A 18 PDGFB 1.68 0.002 ) |
19 PHB -1.20 0.073
TNF alfa 20 PLCGT -1.08 0.325
21  TGFB1 -1.08 0.540
22 TIMP1 1.08 0.652 / PDGFB
Platelet Deriv rowth
T 22 ILMFZE _: :: ggg: 1 $=a c?tfrestu bﬁnitelg)G o
25 TP53 1.99 0.000 1
26 VEGFA 1.38 0.227

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



Yizeysel

Prohibitin .

© EGFRY-1197

Prohibitin mERga O o i
,1‘;».“ :‘,:',.,_': ‘—" « NI

* Aslinda lipid dokuda yiiksek oranda bulunur, e e Rt ) o

* Kronik tlserde; ylizeyde daha cok, derin @ a5 @ s sarese

dokuda daha az, DT o ER e

* Hucre sikliisti bloklaji; antimitojenik faktor b ———

* EGF uygulandiginda prohibitin doku dagilimi Sy
derine iniyor... (3) | -. - 1 o) o L

* Hiicre siklistiniin basladiginin indirekt |
gdstergesi... ke

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

Hyperglycemia

DIABETES-ASSOCIATED TRIGGERS
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rhEGF uygulamasi sonrasi Cyclin D artisi ile hicre
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
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Uygulama sonrasi molektler dizeyde ne oluyor?

e |lk 15 dk’da: EGFR’U membran ekspresyonu artiyor,
* rhEGF endositoz ile hicre icine giriyor,

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

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

-Huicre proliferasyonu,

-EGFR mitokondriyal birikmesi,

-rhEGF kollajene baglanmasi ve ekstasellliler 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 e ER’da sisme,
* Fibroblast benzeri hiicre membrani stabil  EGFR expresyonu (Vesikiil)
* ER’da degisim yok... * Fibroblast benzeri hiicre membraninda
genisleme

\
S % 5 NN N > v » [+ NN TN - a5 'y
AR A - X (RS- S 3 ) S ) o
| P, o 4 N 5
5 ’
i M ¢ -~ 3 "y

a3 T Wk Sl g P

Figure 1A: Time Zero (T0) harvesting corresponds to the sample obtained v o s LI Q L TAR | SR
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- | 24 saat sonra-

* EGRF (oklar ile isaretli) yayginlagsma ve  Nikleus entegrasyonu
hiicre yiizeyine yayiima * rhEGF mitokondriyal birikme,

* Kollajen fibrillerde gaprazlagsma ve « rhEGF kollajene baglanma, ekstraselliiler
yayginlagma matriks sentezi

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

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

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

e Sag ayak plantar kisminda hassasiyet, YDE?

* Ates —Usume —titreme

e Takip ve tedavi amaclh yatis...

* PE abterapi- SCF
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1. giin 16,700 (%85) 18

3. giin 11.200 (%68) - - 21 0.6 91 34 39
5. giin 7.200 (%62) - 10 17 0.7 90 27 36
7. glin 4.500 (%65) - - 21 0.5 99 21 45

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



4. Hafta

* Graniilasyon kismen var,
* Epitelizasyon nazli...

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




6. Hafta




8. Hafta




Hasta deneyimleri-2

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

* Noropatisi var, nefropatisi var ...

e Ayakkabi vurmasi sonrasi...

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

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

* ESH, CRP (N)

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



7. hafta

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




« Debridman—HOCL 4 '._:;

 Regen D-4 hafta 12. hafta

8. hafta




Hasta deneyimleri-3

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

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

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

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

e Odem artmis...

* Gudukte enfeksiyon bulgusu yok,

* ESH, CRP (N)



AMPUTASYON SONRASI DIYABETIK HASTADA GUDUKTE YARA

KABUKLU BOLUME HiDROJEL,YARA iC
KISMINA iSE YOGUN AKINTIDAN DOLAY]
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
GECILDiI




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

YARANIN SON DURUMU










Soguk Atmosterik Plazma



* Sicak plazma=4000C
Kati-sivi-gaz-plazma * Soguk plazma=30-50C

Cold atmospheric plasma
Enthalpy of the system

solid liquid gas
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Simsekte

* Havadan O, ve N, serbest radikaller
 Maddeyiiyonlarina ayirir
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Potentials of CAP for o,
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Giovanni Busco, Eric Robert, Nadira Chettouh-Hammas, Jean-Michel Pouvesle, Catherine Grillon, The emerging potential of cold atmospheric plasma in skin biology,
Free Radical Biology and Medicine,Volume 161,2020,Pages 290-304



PLASMA ANTI- PLASMA WOUND ACCELERATED
BIOFILM EFFECT HEALING EFFECT WOUND HEALING

BIOFILM

ROS RNS

Kisa 6murla partikiller Uzun omdurli partikuller
* Tek oksijen * Hidrojen peroksit
i - T T e * Superoksit anyonlar * Nitritler
I * Peroksinitrit e Nitratlar

* Anti bakteriyel etki
* Biyofilm parcalayici etki
* ROS=reaktif oksijen radikalleri

* Hidroksi radikaller

* RNS=reaktif azot radikalleri Doz bagimh sonuglar
 Anjiyogenesis / \

* Keratinosit gocu artisl Diisiik doz Yiksek doz
) B_uyu.me fa ktor.u artis . o * Hucre siklusi durmasi * Hucre nekrozu
 Sitokin dengesi- M2 makrofaj aktivitesi artisi . Otofaji e Hiicre 8limi

* Biyolojik yaslanma

Bolgeo, T.; Maconi, A.; Gardalini, M.; Gatti, D.; Di Matteo, R.; Lapidari, M.; Longhitano, Y.; Savioli, G.; Piccioni, A.; Zanza, C. The Role of Cold Atmospheric Plasma in Wound Healing
Processes in Critically Il Patients. J. Pers. Med. 2023, 13, 736. https://doi.org/10.3390/jpm13050736



Caligma Methodu

Oda havasi sadece oksijenden daha fazlasidir. Havada gesitli molekdller vardir, 6rnegin Oksijen, Azot, Karbondioksit ve Su.
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Skin side [ Deri

Plasmacure

Copyright & 2020 Plasmature. All rights rasetved.  Confidential information




Method of action

Elektrot
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COLD ATMOSPHERIC PLASMA Dokuda ROS ve RNS etkisi?

m . G2 compositionand fow e Gazicerigi ve akim hizi
\ Jj *«  Treatment time and distance. . ..
4 Powes frequencyand vokage. e Helyum, argon ve heliox (helyum+oksijen), azot

*  Feed gas humidity.

e 2.2 1t/dk argon, 2 It/dk helyum yara iyilesmesi
Temas slresi ve mesafe
8 ‘ @  2-5dkargon daha iyi yara iyilesmesi
./ \ * Mesafe <15 mm daha iyi yara iyilesmesi
...  Voltajve frekans
== o \/oltaj <5 kV, frekans <25 kHz (helyum icin) daha

ACUTE/ CHRONIC
WOUND

N EL:K;\WOTICCEL;S PRO:(ARVOT)CCEL:; iYi granijlasyon
- , * Nemlendirme
\. / Antimikrobiyal etkinlik (standart)
PLASMA EFFECTS .« . .
+ Tosueongeration * Lipid peroksidasyonu
. tiseptic
REE L eaowe * Protein modilasyonu

 DNA hasari (bakteride-hidrojen peroksit)
* Anti-biyofilm etkinlik

Cold Atmospheric Plasma (CAP) in Wound Healing: Harnessing A Dual
Edged Sword
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CAP, yara iyilesmesine etkisi hangi asamalarda? . )
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Cold Atmospheric Plasma (CAP) in Wound Healing: Harnessing A Dual Edged Sword
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CAP parameters

Study
type Wound type CAP device Frequency Voltage Power FR, slm Distancet Treatmenttime Qutcome References
CcT Chronic MicroPlaSter 2.6 GHz 50-100V 86 W 2.2 2-min exposure/day. Reduced microbial Isbary et al.
ulcers alpha and load and increased (2012), (2010)
beta (Argon) healing rate of chronic
uicer.
cT Venous PlasmaDerm® 50 Hz 230 VAC 8 VA Average time of 11 min  Reduced microbial Brehmer et al.
ulcers VU-2010 (45 s/fcm?wound area)  activity and (2015)
per exposure. 3times  accelerated healing of
a week and for venous ulcers.
8 weeks.
Pilot Atopic MediPL 2.45 1.5W 06 5mm Plasma exposed for Improved mild and Kim et al. (2021)
Study dermatitis Derm GHz +50 3 times/day and moderate atopic
MHz treated at0, 1, 2 dermatitis and
weeks. reduced proportion of
Staphylococcus aureus.
RCT Pressure Argon 50 Hz 5% 5mm Plasma exposed at 1 Improved PUSH score  Chuangsuwanich
ulcers Plasma Jet 0.682° min/cm? and once a and reduced bacterial et al. (2016)
W/cm? week for 8 weeks. load regardless of the
bacterial species.
RCT Chronic SteriPlas® 2.6 GHz 50-100V 86 W 2.2 2-min exposure on the  Improved wound Moelleken et al.
wounds (Argon) wound site once a healing in patients (2020)
week or 3 times a with therapy-
week. refractory chronic
wounds.
Cccs Superficial Plasma Jet 10 kv 50 mw; 10mm  The wound was Complete healing of Gao et al. (2019)
skin wounds 5 mAs exposed to CAP for the superficial skin
5 min a day and the wounds irrespective
procedure was done of the type of lesions.
every 2 days.
ccs Chronic CPTpatch NA 2-min plasma exposure Significant Landscheidt
wounds 3 times a week, for first improvementinrate et al (2022)
4 weeks and in the of wound healing as
next 4 weeks, the well as reduction in
plasma was exposed the Staphylococcus
twice a week. aureus colony.
Cccs Psoriasis PCC 5 kHz 7kv Tcm The psoriasis plaques  Gradual reduction of  Gareri et al. (2020)
were exposed to psoriasis plaque and
plasma for 30 s for complete
14 days. disappearance on
14th day.
RCT Wounds at Argon Plasma 2.45 GHz 86 W 2.2 The wounds were Rapid healing rate of  Heinlin et al.
donor skin Jet exposed to plasma for  wounds at skin graft ~ (2013)
graft sites 2 min/day for 7 days. sites.




CAP parameters

Study
type Wound type CAP device Frequency Voltage Power FR, sim Distanced Treatment time Outcome References
ccs Ablative CO, kINPen®MED 1 MHz 2-3kV 4-6 CAP was applied 30 s Improved rate of Metelmann et al.
laser lesions  plasma jet intervals for 3 days. wound healing and (2013)
(Argon) scar recovery.
RCT CO, laser skin kINPen®MED 1 MHz 2-3 kV 4-6 The wounds were Improved wound Nishijima et al.
wounds plasma jet exposed for a duration healing rate with (2019)
(Argon) of 60 s to the plasma. reduction in redness
and roughness of the
skin.
CCs 2nd-degree  Helium 13.56 MHz 10W 5mm The site of the burn Increased rate of Betancourt-
burns Plasma Jet injury was treated reepithelialization Angeles et al.

using plasma for 180s. with decontamination (2017)
Two treatments were of bacteria on the
performed in a single  wound sites without
day. any inflammatory
effects.

aPower intensity level; POutput power measurement; “Discharge current; ¢Distance between lesion and device.
CCS, clinical case study; CT, clinical trial; FR, flow rate; NA, not available; PCC, plasma coagulation controller; RCt, randomized controlled trial; sim, standard liter per minute.

* Kronik yarada farkh yara tiplerinde de basarili
 Cogunda yaraya 5mm yakinlikta

 Cogunda haftada 3 defa

 Her defasinda 2 dk




CAP-sinirhliklari

* Uzun dénem etkisi tam bilinmiyor?,

* Uygulama etkinligi degisken, hasta seciminde objektiviteyi bozuyor,
* Hlcresel ve doku etkinlikleri gbsterilmis ama vaka cesitliligi gerekli,

* Argon ve helyum gibi gazlarin kullanimi baz ?

* Yanikta, amputasyon gudugunde karsinogenezi tetikleyebilir mi?

* Ama ...Melanom vb kanser tedavisinde etkin kullanilmaya baslandi?
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Son nokta ...
Hicbir formu genotoksik degil ...

Table 11: Overview of OECD 476 and 487 assays performed with CAP devices.

QECD genotoxicity assay employed

Finding

| Reference

CAP source type

DBD operated with Ar HPRT test No genotoxicity 377
DBD operated in air HPRT test No genotoxicity 361
DBD operated in air HPRT test No genotoxicity 212
Atmospheric pressure Ar and neon PJ MN test No genotoxicity 378
Atmospheric pressure Ar PJ MN test No genotoxicity 379
Atmospheric pressure Ar PJ HPRT test, MN test No genotoxicity 380
Atmospheric pressure Ar PJ MN test No genotoxicity 381

Journal of Wound Management
EWMA Document 2024
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Kronik Yarada Oksijen Seviyesi Dusuktur

* Hipo ksik ortam Reepithelialization and Neovascularization {Day 5)
e Biyofilm >
* Fibrin6z ekstida Yara
* Bozulmus granulasyon 1 yiizeyindeki
* Doku yikim enzimleri e o 60 pm°n21 Ho
(sitokromoksidaz, : "\’w sl
matriks
metalloproteinaz,
kollajenaz, Dermis L Yara
hya|[j|onidaz) CSieen merkezindeki
* Yarim-yamalak olusan pgﬁ;l;o
kollajen lerin yikimi... <X R

Source: Singer & Clark, N Engl J Med, 1999

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



opikal oksijen tedavisi ?1*

* Normal sartlar altinda...

* Yaranin 3-4 mm altinda, oda havasi ile (%21 O,,
p0O,=159mmHg) 50mmHg O, igerir...

* Yara iyilesmesi icin yeterli mi? Kismen !
* AMA ne kadar saghkli doku olusur?
* Hele ayak gibi yuk tasiyan bir uzuvda...

* Ek basing uygulamadan, %100 O, ile dokuyu
bulusturursaniz...yaradaki seviye 250 mmHg
pO2’ye cikiyor...




Topikal oksijen tedavisi endikasyonlari?

* Diyabet
e Vaskduler ulserler
: : Dipnot...
* Ameliyat sonrasi enfeksiyonlar
Y Y Tim bu endikasyonlar konservatif
* Basing yaralari tedavi yaklasimlarina ek olarak

* Amputasyonlar ve enfekte glidtkler yardimcaidir.
e Deri greftleri Primer tedavide tek basina kullanimi

. , k Lidir!
e Iskemik dokular bl

e Yaniklar
* Donma

Oropallo A, Andersen CA. Topical Oxygen. [Updated 2023 Aug 28]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan.









HBOT KONTRENDIKASYONLARI ve KOMPLIKASYONLARI

Barotravma

Klostrofobi - kapanma Kaygisi

Oksijen toksisitesi (akciger ve CNS)

Miyopi - Hafif basinclandirma sirasinda
lenste gecici egrilik nedeniyle olusan kucuk
gorme degisiklikleri

* Mobil olmayan hastalar icin kullanilamaz

e Ust solunum yolu enfeksiyonu

 Siddetli sints enfeksiyonlari

* Yiksek ates — nobetlere yol acar

* Herhangi bir anemi veya kan
bozuklugu

* Akut Hipoglisemi

* TUm hastalar icin uygun degildir



HBOT vs Topikal Oksijen?

o heor 70, araliki 70, sireki

Basing

Oksijen
konsantrasyonu

Sure

Doku oksijen ulasimi

1.4-3.0 atm
%93-99

1.5 s glinde-haftada 3-5 kez

Vaskiler yataga,
mikrovaskuler dolasima bagli

<l.latm <l.latm

%87-93 >%93

1.5 s glinde-haftada 3-5 24 s gunde, haftada 7 gun
kez

Direkt dokuya ulasiyor Direkt dokuya ulasiyor



Topikal oksijen yara tedavisi tipleri

* TO- topikal oksijen

* TWO2-topikal yara oksijen tedavisi

e TCOT-transkiutandz oksijen tedavisi

* CTO-surekli topikal oksijen tedavisi

* CDO-surekli oksijen diflizyon tedavisi



Genel bakis...Topikal oksijen yara tedavi sistemleri

TO TWO2 TCOT CTO CDO
(topikal oksijen) (topikal yara oksijen (transkiitan6z oksijen (stirekli topikal (stirekli oksijen difiizyon

tedavisi) tedavisi) oksijen tedavisi) tedavisi)

Terapi suresi Aralikli Aralikli Surekli Surekli Sarekli

Oksijen uygulama Torba, bot Torba, bot, cember Acik uclu kandl ODS ODD

yontemi (Oxygen (Oxygen Diffusion
Distribution Dressing)
System)

Yara yataginda basing Kontrol disi Kontrolld, siklik, O- Kontrol disi Kontrol digi Kontrolli, <20mmHg

50mmHg
Oksijen kaynagi High flow oksijen High flow oksijen Elektrokimyasal Elektrokimyasal Elektrokimyasal oksijen
konsantrator konsantratoru oksijen jeneratori oksijen jeneratorli  jeneratori
Oksijen akimi Sabit, 6-10It/dk Sabit, 6-10It/dk Sabit, 31t/dk Sabit, 14 It/dk Ayarlanabilir, 3-15It/dk
Oksijen safligi %87-93 %87-93 >%99 >%99 >%99

Oropallo A, Andersen CA. Topical Oxygen. [Updated 2023 Aug 28]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan.



Topikal oksijen tedavisi, yaranin gelecegi mi?

b ODD

| .- : | - (Oxygen Diffusion

| Dressing)

ODS

(Oxygen Distribution
System)

 Mobil

Oxygen generation via catalysis Oxygenseneingviahmhesomee

1,0, %% 2040, AL e Bataryali

e Klcuk yara
* Hidrojen peroksit, Mn...
* Oda havasi...

Fig. 1 Design of the integrated oxygen sensing and delivery patch. a Overview illustration of the patch in use for foot ulcer applications.
b Cross-sectional view of smart oxygen generation and sensing patch and wound area. ¢ Mechanisms for generating oxygen and for sensing it for

use on a flexible smart wound dressing
Ochoa, M., Rahimi, R., Zhou, J. et al. Integrated sensing and delivery of oxygen for next-generation smart wound dressings. Microsyst Nanoeng 6, 46 (2020). https://doi.org/10.1038/s41378-

020-0141-7




Tissue Oxygen (pO:) , mm Hg

Strekli mi? Aralikli mi? Daha etkili...

700
—GXJ L) (X} .
. | * Dokuda oksijen duzeyi
600 v . .
s saglanmasi acisindan surekli
500 —— Normal Olan'_" . .
| * Yara iyilesmesi acisindan ?
= [schemic .
400 * Yarada mekanizmalar cok
karisik...hipoksi sadece birisi...
300 ||, . - + i}
o L
200 | ‘ :
100 | | | |
S | T | S 4 w— L -
0
0 24 48 72 96 120 144 168
Time, Hours

Oropallo A, Andersen CA. Topical Oxygen. [Updated 2023 Aug 28]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan.



Efficacy of Topical Wound Oxygen Therapy
in Healing Chronic Diabetic Foot Ulcers:
Systematic Review and Meta-Analysis

Marissa J. Carter,”* Robert G. Frykber%,2 Alisha Oropallo,?
Chandan K. Sen,* David G. Armstrong,
Harikrishna K.R. Nair,’ and Thomas E. Serena’

Meta analiz

2010 sonrasi ¢ikan literaturler...

Topikal oksijen tedavisi

E1,2 ... iskemi ve enfeksiyon yoklugunda
iyilesmeye etkili

Alt grupta...iskemi yayginlasmasina etkisi
kisitlh...

Enfeksiyon varliginda kontroliine etkisi
olumlu...

Tedaviye ek uygulanmasi akilci...

Objective: To conduct a systematic review and meta-analysis of recently
published randomized controlled trials (RCTs) that employed the use of topical
oxygen therapy (TOT) as an adjunct therapy in the treatment of Wagner 1 and
2 diabetic foot ulcers.

Approach: Following a literature search of eligible studies from 2010 on-
ward, four RCTs were included. Studies were analyzed for patient and wound
characteristics, outcomes, risk of bias, and quality of the evidence assessed
using the Grading of Recommendations Assessment, Development, and Evalua-
tion (GRADE) methodology. A random-effects meta-analysis for complete wound
healing was carried out due to statistical heterogeneity of included studies.
Results: Risk of bias judgment (RoB2 analysis) resulted in one low-risk trial and
three trials with some risk. One study was determined to be the origin of the
statistical heterogeneity. Pooled results showed statistical significance with a risk
ratio (RR) of 1.59 (95% confidence interval [CI]: 1.07-2.37; p=0.021). Sensitivity
analysis, based on imputed values for missing cutcomes, demonstrated that
both the RR and 95% Cls changed little. The GRADE ratings for each do-
main were as follows: (a) risk of bias: moderate (3); (b} imprecision: mod-
erate (2), high (1); (¢) inconsistency: low (2), high (1); (d) indirectness:
moderate (2), high (1); and (e) publication bias: moderate (1), high (2).
Overall, the evidence was moderate.

Innovation: Our study shows that TOT is a viable diabetic foot ulcer therapy.
Conclusions: These data support the use of TOT for the treatment of chronic
Wagner 1 or 2 diabetic foot uleers in the absence of infection and ischemia.

Keywords: diabetic foot ulcer, topical oxygen therapy, systematic review,
meta-analysis



TOPICAL WOUND OXYGEN THERAPY

MULTI-MODALITY OXYGEN

[ Advanced Oxygen
J Therapy Inc.




Basinch saf

oksijen W%)




Medium Chambelj

- . —

* Extremity Chamber - 90 minute a day x 5 days a week



1.0ksijen gecirgen pansumanil:
Uzerinden uygulanabilme

2.Diger yara bakim tedavileri il
kombinasyon kolayligi

arin

e

R e e

Extremity Chamber - 90 minute a day x 5 days a week



Multi-Patch

(Other Wounds)




Multi-Patch Operating: Placement Instructions

Boney Prominence




Multi-Patch Operating & Placement Instructions

Take care to place hoses so the patient is not lying or resting any part of their body on them

Maximum opening is 15cm (5.9 inches) diameter

Routine frequency and duration of therapy is:
« Multi-patch - 60 minute a day x 7 days a week



Prospektif randomize kontrollt calismasi olmasi...

S ta— -
Topical Wound Oxygen Therapy in the ol T
Treatment of Severe Diabetic Foot T | E
Ulcers: A Prospective Controlled Study B e
Eric Blackman, MD, FRCS(C), FAADEP; Candice Moore, RN; John Hyatt, MD, FRCS(C); Richard i oS e e

Railton, MD, FRCS(C), FACS; and Christian Frye, MD, MPH closure.

Time to complete closure TWO2 group = 94 days; time to complete
closure controf group = 340 days (P = 0.013)

Advanced Oxygen
MQ & Therapy Inc. Yo

HULTI-MOBALITY OXYGEN




12 haftalik takipte 6 kat hizli iyilesme

MORE LIKELY TO HEAL

~,
i“ 'I 2 weeks Haplan-Meier Wound Closure Estimates
Logrank test (Chi®, 1dif)=6.75, p=0.009

Treatment Arm:

Primary Outcome: = o

Healed Ulcers at 12 Weeks =i

After adjusting for UTC ulcer E =

severity, produced an odds <

ratio (OR) of 6.00 (97.8% ClI % 104

1.44,24.93), P=0.004 :
o T

o 100
Time (Days)
\ J

[(wo

( Advanced Oxygen
b

Therapy Inc.




12 aylik takipte... 6 kat daha az reklirrens

LOWER RECURRENCE
rate at 12 months “

52% margin of offoct
207% celative performance

56%

£7% margin of effect
&0 J09% relative porformance

Durable Healing Shown:
12 Months Post Enrollment 50

41.7%

P» 8.007

56% of active arm ulcers were

Closed compared to 27% of the N
sham arm ulcers (p=0.013) 20
6.7% of healed active arm ulcers F
recurred Compared to 40% in the 2 % Moaled 12 Wooks* % Haoled 12 Weeks**
sham arm @ Activa TWOZ. 8 $ham TWO2
e W,

two {534z o

HULTI-MOBALITY OXYGEN




Gercek yasam verilerinin RKC’lar1 desteklemesi

Proven to deliver sustained wound healing
Supported by the highest level scientific studies, designed with integrity.

REAL WORLD EVIDENCE STUDY RANDOMIZED CONTROLLED TRIAL

ADVANCES in

B WOUND CARE 88% Reduction in MORE LIKELY
wi i/ Hospitalizations TO HEAL
¥ in 12 weeks

Diabetes Care

LOWER
RECURRENCE
rate at 12 months

Reduction in
Amputations

#1 Ranked Journal in Wound Care Study Received ?erfect Cochrane
Score for Quality of Research



Health Santé
Canada Canada

i

ACHC,
ACCREDITED

GLEARED
(510k)

MEDICAL
DEVICES

e Quality & Regulatory &

NSAlCertified @ RV I[-<]R1V—m)  i-]R18K-]

Advanced Oxygen

Therapy Inc.



Uluslararasi kilavuzlar

<L ciinica
American

IWGDF Reviews
E A Diabetes
Guidelines : - Association:
The International working ﬁ @

group on diabetic foot

The journal of American
medical association



Topikal Oksijen Tedavisi,
2023 Diyabetik Ayak Ulseri
Kilavuzlarinda Uluslararasi

IWG D F (D;%abbue:c.lk Ayak Calisma

Guidelines |...iyilesmeye olumlu etkisi
nedeni ile tedaviye yardimci
olarak onerildi...




THE JOURNAL OF CLINICAL AND APPLIED RESEARCH AND EDUCATION WWW.DIABETESJOURNALS.ORG/CARE

: 12. Retinopathy, Neuropathy, and
D].abetes Foot Care: Standards of Care in

Care 2 e Diabetes—2023

JANUARY 2023 | VOLUME 46 | SUPPLEMENT 1 1 Diabetes Care 2023;46(Suppl. 1):5203-5215 | https://doi.org/10.2337/dc23-5012

12.30 For chronic diabetic foot ul-
cers that have failed to heal

with optimal standard care
Standards of Care alone, adjunctive treatment

in Diabetes—2023 with randomized controlled

trial-proven advanced agents
should be considered. Con-

American Diabetes Association (ADA) in 2023 SIdEFt':ItIDHS might include
consider topical oxygen therapy as Grade A negative-pressure wound ther-

treatment for DFUs, Page # S209 apy, placental membranes, bi-
oengineered skin substitutes,
several acellular matrices, au-
s tologous fibrin and leukocyte

Diabetes
.Association.

i s platelet patches, and topical
oxygen therapy@ 9




HUCRESEL TEDAVILER



Yag doku

N\

, Periferik Kan

ematopoetik kok hiicre

e

Kemik iligi

™~

—

Mezenkimal kik r
e

No6trofil proliferasyonu ve gocu

U

Fibroblast gocl artisi, buiylime faktorlerine yanit artisi

bt 3

Fibroblast proliferasyonu

Hiperproliferatif epidermis

Hiperkeratozis

Anjiyogenesis
-

Anjiogenez artisi

l

Notrofil gogili artisi, enfeksiyon/enflamasyon gocii dengelemesi




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

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

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 ay g In (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 {30.5%) 2 (3.7%)
» Lower malignancy risk differentiation potential)
- Cell-ineage committed - Cell concentration and
En kol ay {targeting differentiation) performance influenced by
« No ethical conflict comorbidities
- Relatively disposable tissue « G-<CSF administration needed
~ !eip-p.‘il".c}!'.e.qa.s.'.o.w.s.‘.‘.rgi.ch , EEEEEEEEEEEENEEEEEENEESN
ns
- Simple cell harvesting protocol
hUC-MSC - Future donor-specific therapy - Cell lineage committed 4 (11.19%) 12 (22.29)
- Lower malignancy risk (limited differentiation
- Cell-lineage committed potential)
(targeting differentiation) « Immunoincompatibility
« Disposable tissue « Ethical conflict
« UC tissue harvesting has low + Low stem cell concentration
surgical risk <Need for U8 banking
« Donor UCB banking storage
ADSC + Doner-spedific therapy « Cell lineage committed (limited 3 (83%) 1 (20.4%)
- Lower malignancy risk differentiation potential)
. - CelHineage committed - Cell concentration and
En p Op UI er (targeting differentiation) performance influenced by
- No ethical conflict comorbidities
- Disposable tissue
- Liposuction has low surgical risk
Embryonic stem cells - High differentiation potential « Increased malignancy risk 0 (0.0%) 1 {1.9%)
(pluripotent) « Ethical 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 bloed-derived mesenchymal stem cells, UC umbilical cord, UCB umbilical cord blood



HUcresel tedaviler finhristi...

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

A. Otolog
1.BMMSc: Ki kdkenli mesenkimal kok h.
2.BM-NCs:Ki mononiikleer h.
3.PBSCs: Periferik kan kokenli kok h.
4. PBMNCs: Periferik kan mono nukleer h.
5. ASCs: yag doku kokenli kok h.
6. BMTRCs: Ki ile zenginlestirilmis doku onarim h.

Klinik tercihe bagli
4 Blyume faktoérleri ...GMCSF, EGF, PDGF

7. SVF: otolog stromal vaskiler faktor

B. Allojenik
1. HUCMSCs: insan gdébek 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)

* Terapotik kullanim ile ilgili etik kurallar siki degil,

* Kendi dokusu oldugu icin immun reaksiyon riski

yok,
e Temini daha kolay,

o =
_®
o0 Y
Epidermis ! .8
wound ——=
J“O
. s M2 macrophage ', @@ /=
SOF-1, “=polarization \© -3 -
T EGF, T / > 9

MSCs o=

Etik kurallar yeni olusuyor,

* Immdin rejeksiyon riski var,

Temini daha zor,

Viral patojen gecisi?

Kanser gelisimi?

1.M2 makrofaj yaniti artisi...polarizasyon
~ s 2.5ekrotom salinimi artig
| 3.EGFVEGF artis

ROS

VEGF ; & ) - S
W — ® 09 ' .
e secretome 1 in proinflammatory
o~ —
ONGIOGEDENAS = e S cytokines and reactive 4 . ROS a Za I l I I a

‘% lmmune cell
e :ecnmmem
: 3
Dermis / \

Biood vesse!

o~ Monocyte

Eosinophil Basophil

Diffdrentiation

oxygen species

f' @® 5. Fibroblast ve keratinosit artisi

LTh17/Th 1 Treg

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
21;7(4):e2036. doi: 10.1002/hsr2.2036. PMID: 38650719; PMCID: PM(C11033295

C\

Neutrophil



Neden Gobek Kordonu Warton Jeli Mezenkimal Kok Hucre

Yuksek huicresel icerik

Kolay ¢cogaltilabilme

Invaziv olmayan toplama prosediirleri
Dusuk Patojenik Enfeksiyon Riski
Daha Yuiksek proliferasyon faktoru
Daha disuk immunojenite

Dusuk Maliyet

Dis etmenlerden en az etkilenen ve genetik yapisi en stabil oldugu disiiniilen mezenkimal kék hiicrelerdir.



Kordon Matriksinden

MKH

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

aktivitesi tasimalaridir.

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

A 200

B Phase 1
B Phase 2
OFhase 3

350
300

Mumber of Trials
=

B UC  Adipose Placenta Other
Source



izolasyon ve Pasajla ma Enzimatik Ayristirma — Eksplant Kultur

- ane. B @

Primer kultur

Trypsin-EDTA

Detached cells -
& o

Pasaj 3’e kadar ¢cogaltilmis hiicrelerde kalite kontrol testleri

v Flow Sitometri-Karakterizasyon

v' Gen Ekspresyon Analizi
v Telomeraz Enzim Aktivitesi

v' Hucre Sayisi-Canlihk

Hlcre KUltUrU ile in-vitro

. 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 kugcUk keseciklerdir, Hucreler
arasl iletisimi saglar, yakin ve uzak hucreler arasinda hucre ici

bilgilerin dnemli duzenleyicileri olan molekulleri tasirlar.



Receptor-mediated
: g ~— @xosomes entry
8 A Surface proteins: Q_
S¥GF\J CD9.CD63,CDB81,Flotillin @
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BiTKi ve HAYVAN KAYNAKLI OTOLOG ERIiSKiN SIVILARI MEZENKIMAL KOK HUCRELER

‘ Plasma, Serum

o 7
.A ! Bedy Fluigs & Cells L ‘t— \
B\ 7 b
/

. c,/ - oA N B . ~‘ L | Saliva.

Cell culture

‘ Wash
20009 10,000 1000009 100,000g
10 min 0.5h 1h 1h

\c} ‘

Pellet Sup  Pellt Sup(CleanAWF) Pelet  P100

Eksozom Kaynaklari



Eksozom izolasyon Teknikleri

Ultrasanrifij
Boyut Dislama Kromatografisi
Polimer Esasli Coktirme

Immiinoafinite Yontemiyle izolasyon

AR S

Ultrafiltrasyon / SINIRLILIKLAR Hiicre disi vezikiller, hiicrenin en kiiciik molekiler bilesenleridir. Bu dogrultuda, hangi
vezikiliin ne amacla elde edilecegi ilk belirlenmesi gereken parametredir. Clinku, izolasyon, saflastirma ve elde edilen

vezikulin dogrulanmasi icin etkin teknigin secilebilmesi bu sarta baghdir.



conditioned medium

AUt
o= g

10
@2000g

Exosome Uretim Yontemi

wmn_
.@m;
[

UltrasantriflUgasyon ile eksozom izolsyonu, hedef hucre
ayriminda yuksek guvenirlikli teknolojilerin basinda

gelmektedir. pol:https://doi.org/10.51123/jg ehes.2023.90



Yeni trend...

Sekretom tedavileri

EXOSOM

Exosome
h/
SMSCs-126-Exos Porous polymer
. . = nanosheets loaded
EGF ile baslayan siirec... : EE | vithadeose osue-
3 - S o derived stem celis!’*
Nanofibers as Sninh— Exosomes derived from l
scaffolds = Gas therapy. | [MMP response || miR-126-3p Proposed DFU treatment
Role of silver | |promote endothelial || Nanofiber-ioaded | no release: delivery | | overexpressing synovial || microenviconment- based on
nanoparticles | |cell and fibroblast :“"‘a"y“"“‘* v |[releSing of MMP-2 mesenchymal dependent skin wound | (nanocatalytic
in DFUs!™ igration** ydrochloride™! |inanoparticles® | | siRNAC™ stem cells'"®! healing therapy®s | | medicine!

2009

2010
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2013 2015 2016

2017
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2020 2021

Growth factor || Gene therapy: Nanocomposite Spherical nucleic acids todynamic || photothermal able Photodriven
therapy: chitosan nanoparticles | [ bandages: blood clotting, | [Panotechnology: silencing for biofilm| therapy for targeted| [microneedies nanoreactor
nanofiber-loaded| | defiver plasmids to antibacteriali’®t of key mediators tion!'® hyperthermia of with for hydrogen
rh EGFI'™ promote growth factor T of insulin resistance!™ bacterial nofiber dressings | | therapy!'®

» th EGF | expression’'* Gold nanoparticies infectiong!'®=i adicate biofilms'*!

; >y deliver antioxidants!® Near-infrated
: taser
v y  Epigaliocatechin “ . “
& " gatate Heat generation
» a-lipoic acid

Figure 1. Timeline of progress in “diabetic foot ulcer (DFU) nanomedicine” 3]

Nanofiber mikroigneler ile biofilm eradikasyonu

HuangF, Lu X, YangV, Yang, 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) 13:416 Stem C'E” R‘E‘ﬁea rl':h & Thera]'.)y
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 sirkiilasyona olumlu etki
 Amputasyona etkisi?

* Heterojenite?...takip sureleri...

* Kok htcre terminolojisi calismalarda karisik?

* Calismalarda metodoloji sorunu... genelde...

* RKC ihtiyac var...



Intralesional allogeneic adipose-derived stem cells application in
chronic diabetic foot ulcer: Phase 1/2 safety study

o ° i r
| u r kl e Erdal Uzun™*, Ahmet Giiney?®, Zeynep Burcin Gonen®, Yusuf Ozkul",
y Ibrahim Halil Kafadar®, Mahmut Giinay®, Mahmut Mutlu®
4 Department of Orikepedics and Traumatology, Facully of Medicine, Erciyes Undversity. Kayserd, Turkey
" Oral and Maxiliofociol Surgery, Genome and Stem Cell Center, Ercives University, Koyseri, Turkey

© Department of Medical Geneetics, Foculty of Medicine, Erciyes University, Koser, Turkey
“ Deparrment of Orthopedics and Troumarology, Kanund Training and Research Hospital, Trabzon, Turkey

Allojenik- bagisci yag doku kokenli kok hicre faz % guvenlik ¢alismasi, 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 minér ampiitasyon ...Bir deney grubu, iki kontrol grubu...

GO6zlenen yan etki YOK



Exosom Deneyimler



Sdrekli akiyor...

61y, E, DM, 96 kg, VKI=31
* Periferik ven6z yetmezlik (doppler)
* Sol ayak lat malleolde 4x4 cm Ulser,

 Daha onceki tedaviler...kremler,
kompresyon bandajlari, kdpuk ortuler....

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

Filtreler




Exosom =5 milyar hiicre
Amniyotik fresh membran
Bactigras- spunch

Baskisiz kapatma

Gozlem

e Hafif cekilmeler var

e Membranin bir kismi hala
yverinde

 Merkezde epitel adaciklar

* Periferde epitel ylirimesi

e Ebati kismen kiculmus




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




17.gun

Gozlem

* Yara kapanmaya devam ediyor

e Epitelizasyon hizlanmis

* Yarayeniden 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




34.gun







KAPANMAYAN YARASIN

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

> 3:26 . Sl

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

e 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?...

* Hasta Sanli Urfa’li...”"Kapanmayan yarasin’






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

Spunch...

Orta basincta sargi...




24.gUn

Gozlem

* Yara kenarlarinda hafif kabarma
 Akintida artis

* Refleks...PO antibiyotik




31.gun

Gozlem
e Akinti daha az...
e Kapanma durdu?




34.gUn

Gozlem
 Akinti daha az...ama var
* Hareket yeniden basladi




c
D

49.g



.gun

59

lem...

lyi gidiyor

GOz

Isaretli alan haric...




Amniyotik membran
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SAGLIK

LETELINEVEDR
varalarindan kok hiicre
tedavisiyle kurtuldu

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

Tezcan Ekizler |
24.01.2024 - Glncelleme : 24.01.2024
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* (Ozon
 Magotterapi-larva tedavisi



Ozon...

Dlinya Uzerinde iki ozon katmani var...

1. Kotu ozon...<2 km’de

-Yeryuzune yakin olan toksik etkili,

-Her yil 1-1,2 milyon insanin 6limine sebep
oldugu dusunuluyor...

-Uzun dénem maruziyet KVS, KOAH sebebi...

-Nitroz oksit, CO ve hidrokarbon ile
olusuyor...sicakta daha cok

2. lyi ozon...>15km’de
UV’yi tutan...

Oxygen

0=0




Ozon terapi tarihcesi

1785 Martinus von Marum ...Hollandali...Ozonun kesfi...elektrostatik makineler etrafinda olusan koku
1840 C.Friedrich Schonbein...ozon sentezi- kesfi...ozonize oksijen

1873 Fox...Mikroorganizma eliminasyon kabiliyetinin kesfi...

1893 Hollanda...su dezenfeksiyonunda kullanimi...

1896 Nicola Tesla...ilk ozon jeneratori patenti...ozon=03

1911 Dr. Noble Eberhart ...ilk ozon uygulamalari...Tbc, anemi, astim, pnémoni, DM, gut, Sy

1913 Almanya’da ilk ozon terapi cemiyeti...Dr. Blass...

1914-1918 Birinci Dlinya Savasi...antiseptik...yarada...

1932 Erwin Payr...cerrah...kendisinde deniyor...lokal uygulama —yara iyilesmesi

1940 FDA- Ozon jeneratorlerinin kullanimini yasakladi...

1950 E.A. Fisch...dis hekimi uygulamasi...patent...

1957 Dr Haensler...ilk modern ozon jeneratori...ozon direncli materyel kavrami...

1961 Dr Haensler...ilk major ve minor otohemoterapiyi tanimliyor...

1972 Dr.Haensler ve Wolff.... Uluslarasi Tibbi Ozon Dernegi

2010 Madrid Deklerasyonu...Dr. Bocci ...ISCO3 (International Scientific Committee on Ozone Therapy)



Tipta ozonun bilenen/arastirilan etki mekanizmalari

1. Anti mikrobiyal...membran permaabilite artisi

Anti oksidan ...H202 olusumu, aldehid ve lipid oksidasyonu

3. Anti enflamatuvar...nlkleer faktor kappa B yolu inaktivasyonu...IL-
1,IL-2, IL-6 ve TNF-alfa tGretimi azalmasi...

4. Eritrositte glikoliz artisi...oksijen tasima kapasitesi artisi...

5. Glutatyon peroxidaz, superoksit dismutaz ve katalaz aktivitesi artisi
ile doku artiklarinin uzaklastirilmasi...antiageing?

6. Kanser ..adjuvan?.. TUumor ici...

7. Kozmetik...?

N



Ozon uygulamalari ?

* Major/ min6r otohemoterapi

* Lokal enjeksiyon...eklem ici...disk etrafina...tetik nokta...

e Rektal insuflasyon...

* Ozonize su (enteral, mesane/vajen yikama), zeytin yagi (lokal) vb...
* Cilt altl...kozmetik uygulamalar...

* Torba uygulama...yara icin...

e Extracorporeal blood oxygenation and ozonation (EBOO)



Medikal Ozon nasil elde ediliyor?

Yuksek voltaj ile Oksijen
atomlarina ayrilir

CORONA DISCHARGE:
A high voltage cormona

mechanism corverts the
axygen (0,) 10 ozone {O,)

Yuksek basing ve fan ile stabilizasyonu bozulur

OZON KAOSTAN DOGAR...

Enerji kesilince ‘0" iyonlari
birlesir 05 olur...




Tibbi —saf 0, Sanayide -0, +hava karigimi

Aslinda dogayi taklit ediyoruz... Aslinda dogayi taklit ediyoruz...
Yildirnrm-simsek enerijisi ile 0,---04 UVile 185 nm ile 0,---0;

Lightning

(Corona Discharge)

)

O OO
Lightning passing O
through the air O O
creates ozone from
oxygen. QO
-y O 10




Review > Front Public Health. 2023 Jan 16:10:1112286. doi: 10.3389/fpubh.2022.1112296.
eCollection 2022,

Ozon kanit dizeyi?

The role of ozone treatment as integrative medicine.
An evidence and gap map

Maria Emilia Gadelha Serra ', José Baeza-Noci ¢, Carmen Verfnica Mendes Abdala 2,
Marilia Moura Luvisotto 1, Charise Dallazem Bertol ', Ana Paula Anzolin 1

References AMSTAR Database
confidence
level
Cochrane (18) Ozonioterapia no tratamento da lcera crimica de membros Wounds Brazil High LILACS
inferiores: revisio sistemdtica de literatura
Liu et al. (20} Ozone therapy for treating foot ulcers in people with diabetes Wounds China High MEDLINE
Fitzpatrick et al. Ozone therapy for the treatment of chronic wounds: A Wounds Australia Moderate MEDLINE
(21) systematic review
Wen etal, (19) A systematic review of ozone therapy for treating chronically Wounds UK High MEDLINE

refractory wounds and ulcers

Ozon terapinin tibbi uygulamalarinin yara tedavisi metaanalizleri guvenli
bulunmus... AMA...



Patients
number

References

Country

Population studied

Methodology

Results and conclusions

Cochrane (18) Braxil 190

Kanit diizeyi dusuk

Liw et al, (20) China 212 Any age with DM and foot ulcers

Etkili...Tek basina bagimsiz degil

Fitzpatrick et al. Australia 453

{213

Any age with chronic wounds

Daha kisa siirede iyilesiyor, ek calismaya ihtiyag var

=18 years old with chronic lower-limbs uleer

SR according to the Cochrane methodology,
Randomized clinical trials that tested OT or assoctated

with placebo or other active treatment oplion were
included,

Search databases: COCHRANE WOUNDS GROUP

SPECIALIZED REGISTRY, COCHRANE CENTRAL
REGISTRY OF CONTROLLED TRIALS (CENTRAL),
OVID MEDLINE ({IN PROCESS AND OTHER
UNINDEXED CITATIONS), OVID EMBASE, EBSCO
CINAHL, SCIENCE WOUNDS CITATION INDEX,
CHINESE BIOMEDICAL LITERATURE DATABASE
and THE CHINESE CLINICAL REGISTRY.

Without restrictions on the language, date, or
configuration of the study.

RCT comparing OT with placebo or any other
interventions for foot uleers in people with DM,

The methodological quality of the included studies
and the level of evidence of the results were evaluated
using cochrane’s bias risk tool and the GRADE
{Evaluation of classification, development and
evaluation) approach, respectively.

Search databases: GOOGLE SCHOLAR, PUBMED,
COCHRANE LIBRARY and reference lists.

English language studies, RCT and trials that reported
the use of OT in the topical treatment of chronic
wounds were included.

The level of bias and quality of the studies were
evaluated.

Three studies were included, one of OT in ischemic
ulcer and two for diabetic ulcers.

The studies were heterogeneous, making it
impossible to perform meta-analyses,

There is poor methodological evidence that OT may
be effective and safe in the treatment of chronic
ulcers related to DM and peripheral arterial
insufficiency.

Mo evidence was found on the effectiveness of OT in
the treatment of venous ulcers.

Three studies were included in the review,

The overall risk of polarization was high for

two trials.

Mo side effects were observed.

OT was assoctated with a greater reduction in ulcer
area from baseline to the end of the study than
treatment with antibiotics (DM —20.54 cm?, 95% CI
—20.61-—20.47), and a shorter duration of
hospitalization (MD —£.00 days, 95% CI

—14.17-— 183}, but did not appear to affect the
number of ulcers healed over 20 days (RE 1,10, 95%
CI 0.87-1.40). The ather two trials {8 = 111)
comparing OT plus usual care with usual care for
foot ulcers in people with DM. The meta-analysis
showed no evidence of a difference between groups
for the outcomes of reduction of ulcer area {DM
—2.11 em?, 95% CI —5.29-1.07), the number of
ulcers healed (RR 1.69, 95% CI0.90-3.17), adverse
events (RR 2.27, 95% CI 0.48-10.79), or amputation
rate (RR 2.73, 95% C10.12, 64.42). The available
evidence was three small RCT with unclear
methodology, so we cannot draw reasoned
conclusions about the efficacy of OT for foot ulcers

. in peaple with DM,

Mine studies were selected and submitted

to meta-analysis,

There was a significant improvement in the wound
with O, especially in the treatment of

chronic wounds,

Compared to standard treatment, OT can improve
the proportion of chronic wounds healed ina
shorter period of time, and further scientific research

is needed.



Wen etal. (19)

UK

1.055

Wound of second- or third-degree actinic
ulcers following a radiotherapy cycle, chronic
venous leg ulcers, digital ulcers in systemic
sclerosis, eritical limb ischemia and diabetic
foot ulcers

Search databases: COCHRANE LIBRARY, PUBMED,
OVID EMBASE, WEB OF SCIENCE and CHINESE
BIOMEDICAL LITERATURE.

RCTs about participants with chronie wounds were
included.

Risk of bias assessment was performed by the
Cochrane risk-of-bias tool.

A randomized-effects model was applied to pool
results according to the types of wounds or ulcers.

* Hastanede kalis siiresi ve tam iyilesme lzerinde etkisi net degil

* Gruplar heterojen
* RKC ihtiyag var

Twelve included studies, ozone was implemented by
topical application (ozone gas bath, ozonated oil,
ozone water flushing) and systematic applications
including autologous blood immunomaedulation
and rectal insufflation.

Compared with standard control therapy for
diabetic foot uleers, OT regardless of monotherapy
or combined control treatment markedly accelerated
the improvement of the wound area SMD = 66.54%,
§5% C1 = [46.18, 86.50], P < 0.00001 and reduced
the amputation rate RR = 0.36, 95% CI = [0.24,
0.54], P < 0.00001.

But there is no improvement in the proportion of
participants with completely healed wounds and
length of hospital stay.

No adverse events associated with OT have

been reported.

The efficacy of OT for other wound types is still
uncertain because of no sufficient studies.

More high-guality randomized controlled trials are
needed to confirm the efficacy and safety of OT for

chronic wounds or ulcers,



Ozon —yara iyilesmesi -RKC

Abstract

Background: Diabetic foot ulcer is one of the common complications of diabetes disease that is
costly and difficult to treat. This problem can lead to morbidity and even mortality. Ozone is a gas
that can optimize cellular metabolism and, because of its antioxidant and antibacterial effects, can
help the better healing of diabetic foot ulcer.

Method: Two hundred patients, aged 18-85 with diabetic foot ulcers ranging from grade 1to 4
according to Wagner classification in two groups were studied. Group 1 was treated by full ozone
therapy besides the standard regular DFU treatment while group two just was received routine
diabetic foot care. Wound size, wound grade, healing time, Fasting blood sugar and inflammatory
biomarker before and after treatment were checked.

Results: All patients have had complete wound closure in the ozone group. The mean age of the
patients included in the results was 59.03 * 12.593 and 53.5 % 10.212 for ozone group and control
group. The baseline average surface areac of ulcers was 13.41 + 14.092 cm? (range 1-70 cm?) in
ozone 95@3@72-75 £ 0.911 ( (range 1 64 cm ) Yin the control Ero-u; ?\Eag-e-he-amﬁtl-m-evv;s
69.44 + 36.055 days (range 15-180 days), which is significantly lower than the median healing time

measured In the control group and some previous studies. oo TTT=

Conclusion: Our study resuits support the efficacy of ozone therapy especially in its
comprehensive use in DFU healing and reduction in the chances of infection and amputation.

Randomized Controlled Trial > Diabetes Metab Syndr. 2012 Jan-Feb;13(1):822-825.
doi: 10.1016/).dsx.2018.11.060. Epub 2018 Dec 1.

Efficacy of comprehensive ozone therapy in diabetic
foot ulcer healing

Morteza lzadi 7, Ramin Kheirjou 2, Roya Mohammadpour 3, Mohammad Hassan Aliyoldashi 3
Saeedreza Jamali Moghadam #, Farzin Khorvash ¥, Nematollah Jonaidi Jafari ©
Shahram Shirvani 7, Nahid Khalili B
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1 Ozone Therapy Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran.



The ozone therapy controversy and the need for science-based
health policies in the Brazilian context

The Lancet Regional
Health - Americas

Hesley Machado Siha OZON SIYASAL —BiLIMSEL POLEMIK 2024;34: 100745
Published CGnline 10 April
State University of Minas Gerais (UEMG) and University Center of Formiga (UNIFORMG), Brazil 2024

https:/dolong/10
1016/jlana.2024.

100745

* Bolsanaro bilinen bir bilim karsiti

* Lulaise yerine buyuk tmitler ile geldi ama, ‘pseudoscience’ kurbani
oluyor...

* Lula hukimeti ozon terapiyi saglik alaninda onaylamaya ve
uygulamaya hazirlaniyor...

* Hicbir bilimsel dayanagi olmayan, randomize kontrollt ¢alismalarca
bilimsel olarak insan sagligina faydasi oldugu gosterilmemis bir
uygulama hiktumetin saglik politikasinda nasil yer alir ...akil disi...

 Ustelik bu durum Lula’nin ilk denemesi degil...2003-2006 yilinda
hikimette oldugu donemde, alternatif tibbi Brezilya Saglik Sistemine
tanimlatmisti...

* Daha dnceki deneyimlerden neden ders alinmiyor...Dilma Roussef
hikimetinde de mucizevi kanser ilaci oldugu iddia edilen
‘fosfoetanolamin’ ile ilgili yasanmis sorunlar hale aklimizda iken...

* Bilimsel temeli olan saglk uygulamalarina ihtiyacimiz var...




Turkiye'de Ozon deyince ilk akla gelen...




Ozon...Ozet

* Doz bagiml etkisi net degil...5-100 mcg/ml ? degisken- sebep?
* Ozon dokuda dagilimi-tasinimi kisinin eritrosit dagilimina ...
* Mikrovaskiler dolasima...vb bir strt faktore bagli...

LISTE COK UZUN VE TARTISMAYA ACIK

AMA

Vaka kontrol bazli yanit alinan hasta sayisi takdire sayan...
Bilimsel metodolojiye uygun calismalar yapmak lazim...
Medyatik olmasi bilim camiasinin bakis acisini etkiliyor...



Larva tedavisi...?

 Gercekten bir tedavi mi?
-Debridman
-Granulasyonu uyarma?

 Basariorani?
-Debridmanda yeterli
-Granulasyon?

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other blas

.Low risk of blas DUnclear risk of bias

* Enfeksiyonu kontrol altina alma, lokal AB etkisi?

* Fakir tlkelerin yontemi!
e Kiyaslamali calisma eksik?
* Yanlilik?

Mohd Zubir MZ, Holloway S, Mohd Noor N. Maggot Therapy in Wound Healing: A Systematic Review. Int J Environ Res Public Health. 2020 Aug 21;17(17):6103. doi:

10.3390/ijerph17176103. PMID: 32825736; PMCID: PMC7504313.

. High risk of blas




A COMPLETE GUIDE TO
MAGGOT THERAPY

Clinical Practice, Therapeutic Principles,
Production, Distribution, and Ethics

Epiren sy Frank Staoier

Figure 3.1 Chronic wounds amenable to maggot therapy: a) pressure ulcer,

b) venous stasis ulcer, c&kd) diabetic foot ulcers, ) burn, f) surgical wound

dehiscence, g) orthopaedic wound, h) malignancy. Photos: @ Steve Thomas,
www.medetec.co.uk.




Debridman gereken kronik yara Septik hasta
Enfeksiyon (lokal) Yaygin agri varhigi (artabilir)

Granulasyonu uyarmak Yaygin kanama oykusu varligi (debridman
sonrasi artabilir, yakin takip )

Uygulama sonrasi lokal veya sistemik allerji

Doku invazyonu (larva turu kontrol edilmeli)



Uygulama

* Cm”2’ye 5-10 larva...Lucilia sericata
* Dokuya direkt yerlestirme veya biyobag
* Sizintiy1 kontrol etme-gunlik

* Maksimum 48-72 sonra kontrol

e |htiyac durumuna gore haftada 2-3 defa
uygulama tekrari...

e |kincil kapama... larva kacamayacak, hava
alacak, siki olmayacak ...

Frank Stadler (ed.), A Complete Guide to Maggot Therapy: Clinical Practice, Therapeutic Principles, Production, Distribution, and Ethics. Cambridge, UK: Open
Book Publishers, 2022, https://doi.org/10.11647/0BP.0300



Yara tiplerine uyumu % ok % ok
Hedefe yonelik etkinlik o o ok ok
Uygulama kolaylig * %Kk K
Kisa sure egitim ile * % ok %
uygulanabilme kolaylig

Dusik maliyet K Kk ok
Dislik yan etki profili ok ok ok ok
Hasta tarafindan kabul * % ok %
edilebilirlik

Saglik calisani tarafindan kabul  *
gorme

Uriine ulagim *

Frank Stadler (ed.), A Complete Guide to Maggot Therapy: Clinical Practice, Therapeutic Principles, Production, Distribution, and Ethics. Cambridge, UK: Open
Book Publishers, 2022, https://doi.org/10.11647/0BP.0300
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Sabriniz icin tesekkur ederim.
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