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Cuvinte cheie: terapie fotodinamica, acid 5-aminolevulinic, carcinom bazocelular,

porfirine, celule carcinomatoase, fototoxicitate, apoptoza.

Cancerele cutanate non-melanocitare sunt in prezent cele mai frecvente tipuri de cancere
la populatia caucaziand; incidenta lor a crescut constant in intreaga lume in ultimele
decenii In contextul agresiunii actinice §i a cresterii expunerii la alti carcinogeni, cu
variatii geografice in functie de clima, expunerea la soare si fototip cutanat. Incidenta in
crestere a carcinoamelor cutanate a dus la dezvoltarea unor noi forme de tratament cu
rezultate estetice si functionale cat mai bune.

In prezent optiunile terapeutice pentru carcinoamele bazocelulare sunt: chirurgia,
crioterapia, radioterapia, tratamentul topic cu 5-fluorouracil sau Imiquimod si terapia

fotodinamicd; alegerea metodei terapeutice depinde de localizarea leziunii, marimea,



tipul clinic, precum si de preferinta pacientului si asocierile morbide, tinand cont, pe de o
parte, de necesitatea asigurarii unei cure radicale si, pe de altd parte, de necesitatea
asigurdrii unui aspect estetic satisfacator.

Terapia fotodinamicd reprezinta o metoda relativ noud in tratamentul carcinoamelor
cutanate care utilizeazd agenti de fotosensibilizare activati prin iradiere cu lumind la o
lungime de unda corespunzatoare pentru a induce moartea unor anumite tipuri de celule,
prin formarea oxigenului in stare de singlet si a altor radicali activi citotoxici.

Teza este alcatuitd din doud parti: partea teoretica Si partea de contributii personale. In partea
teoreticd am realizat o sinteza a datelor din literatura, iar partea speciala este structuratd in
doua capitole: un studiu experimental si un studiu clinic.

In cadrul studiului experimental am testat activitatea fotodinamicd a 4 substante
fotosensibilizante pe culturi primare de keratinocite si celule carcinomatoase umane — 5-
ALA - acidul 5-aminolevulinic; TSPP - 5,10,15,20-tetra-(p-sulfonato-fenil) porfirina;
TMP - 5,10,15,20-tetra-(p-metoxifenil) porfirina si compusul sdu cu zinc (Zn-TMP). De
asemenea am testat o substantd noud, chitosan, urmarind efectul administrarii
concomitente a chitosanului cu agentii fotosensibilizan{i asupra culturilor celulare
iradiate.

In al doilea capitol al partii speciale am efectuat un studiu clinic comparativ intre terapia
fotodinamicd i excizia chirurgicald in tratamentul carcinoamelor bazocelulare cu

aprecierea ratei de raspuns la tratament, precum si a aspectului estetic postterapeutic

STUDIU EXPERIMENTAL - TESTAREA PORFIRINELOR PE CULTURI
PRIMARE DE KERATINOCITE UMANE SI CELULE CARCINOMATOASE
Scopul cercetarii

Studiul isi propune evaluarea activitatii fototoxice a unor biocompozite multifazice cu
porfirine si chitosan, cu posibile aplicatii in terapia fotodinamica a cancerelor cutanate.
Experimentele au fost realizate in cadrul unui program cercetare de excelenta CEEX nr.
102/2006 intitulat “Biocompozite cu porfirine cu aplicabilitate in terapia fotodinamica a
tumorilor maligne cutanate - PORFIDERM?”, in colaborare cu Institutul National de
Cercetare - Dezvoltare pentru Chimie si Petrochimie Bucuresti si Institutul National de
Cercetare - Dezvoltare pentru Tehnologii Izotopice si Moleculare Cluj Napoca.
Experimentele au fost efectuate n Laboratorul de Cercetare al Clinicii Dermatologie Cluj

Napoca, in colaborare cu Laboratorul de Cercetare al Institutului Oncologic ,,Jon



Chiricuta” Cluj Napoca si Catedra de Fiziologie a Universitatii de Medicina si Farmacie
,»luliu Hatieganu” Cluj Napoca.

Material si metoda

S-au utilizat ca fotosensibilizanti acidul 5-aminolevulinic (5-ALA), 5,10,15,20-tetra-(p-
sulfonato-fenil)-porfirina(TSPP),5,10,15,20-tetra-(p-metoxifenil)porfirina ~ (TMP)  si
compusul sdu cu zinc (Zn-TMP). Testarile in vitro s-au realizat pe culturi celulare
tumorale primare obtinute de la pacienti cu carcinoame bazocelulare si pe culturi primare
de keratinocite, obtinute din biopsii de tegument normal, utilizdnd compusi
fotosensibilizanti (FS), chitosan si FS asociati cu chitosan. Toti FS utilizati in studiu au
fost testati pentru citotoxicitatea lor in absenta luminii (toxicitate la intuneric) si dupa
iradiere (fototoxicitate). Viabilitatea a fost evaluatda prin testul cu MTS (3-4,5-
dimetiltiazol-2-yl-5-3-carboximetoxifenil-2-4-sulfofenil-2H-tetrazolium).

Maniera propusa de noi pentru a detecta modificérile Tn morfologia celulara consecutive
tratamentului cu FS este printr-o metodd imunocitochimica — cu Anexina V — FITC,
procedeu utilizat intr-o varietate de sisteme celulare. Am utilizat pentru acest test kitul de
apoptoza Annexin V- FITC de la BD Biosciences care contine anexina V recombinanta
conjugatd cu FITC ( izotiocianat de fluoresceina).

Rezultate

Pe culturile primare de keratinocite nu s-a inregistrat efect fototoxic pentru nici una dintre
substantele testate; pe culturile primare de celule carcinomatoase am obtinut efect
fototoxic pentru toate cele 4 substante fotosensibilizante, dependent de doza de
fostosensibilizant si de doza de iradiere. Timpul de incubare a fost diferit: 4 ore pentru 5-
ALA si 24 ore pentru TSPP, TMP si Zn-TMP. Efectul fototoxic a fost mai intens pentru
Zn-TMP comparativ cu TMP.

In urma expunerii celulelor carcinomatoase la diferite dilutii de chitosan (0,01 mg/ml,
0,05 mg/ml, 0,1 mg/ml, 0,5 mg/ml, 1 mg/ml, 2 mg/ml), rezultatele obtinute au aratat ca
acest compus nu este toxic la concentratii mai mici de 0,5 mg/ml, viabilitatea celulara
fiind peste 90%. Am utilizat pentru acest experiment concentratia de 0,5 mg/ml. Pe
culturile primare de celule carcinomatoase, administrarea asociatd a chitosanului cu
substantele fotosensibilizante a dus la o crestere a supravietuirii celulare dupa expunere la
lumind in medie cu 20% comparativ cu aceleasi concentratii de fotosensibilizator fara

chitosan (efect citoprotector).



Dupa insamantarea pe lame de cultura speciale a celulelor carcinomatoase, tratare cu
substante fotosensibilizante si expunere la lumina rosie, procentul celulelor apoptotice

creste direct proportional cu doza de substantd fotosensibilizantd pe liniile de celule

carcinomatoase — fig.1.

Figura 1. Celule carcinomatoase primare incubate cu TMP si Zn-TMP si iradiate cu
lumina rosie — 6 J/cm?.

A si D: grupul de control (celule fara fotosensibilizant);

B 51 C: celule incubate cu TMP s1 Zn-TMP (concentratia de 5 pg/ml si iradiate);

E si F: celule incubate cu TMP s1 Zn-TMP (concentratia de 50 pg/ml si iradiate).
Concluzii

1. Tipurile de celule studiate prezintd un raspuns diferit: pe culturile primare de
keratinocite nu s-a inregistrat efect fototoxic pentru nici una dintre substante,
fenomen explicat probabil prin selectivitatea substantelor fotosensibilizante de a
se concentra preferential in celulele tumorale.

2. Pe culturile primare de celule carcinomatoase, toate porfirinele testate (5-ALA,
TSPP, TMP si Zn-TMP) au exercitat efect fototoxic dependent de doza de
fotosensibilizant administrata precum si de doza de iradiere.

3. Administrarea asociata a chitosanului cu substantele fotosensibilizante a dus la o
crestere a supravietuirii celulare in medie cu 20% dupa expunere la lumina
comparativ cu aceleasi concentratii de fotosensibilizator farda chitosan (efect
citoprotector), deci chitosanul nu reprezinta un adjuvant in terapia fotodinamica a

tumorilor cutanate.



4. In urma incubirii cu fotosensibilizanti si expunere la lumini rosie, moartea
celulelor tumorale se produce in doud moduri: prin apoptoza sau necroza; pentru
porfirinele testate s-a produs moartea celulara prin apoptoza, procentul celulelor
apoptotice crescand intr-o maniera dependenta de doza de fotosensibilizant
administrata.

5. Rezultatele acestui studiu in vitro pot fi utilizate In clinica pentru Imbunatatirea

tramentului carcinoamelor bazocelulare sau altor afectiuni tumorale cutanate.

STUDIU CLINIC COMPARATIV INTRE TERAPIA FOTODINAMICA SI CURA
CHIRURGICALA iN TRATAMENTUL CARCINOMULUI BAZOCELULAR
Scopul acestui studiu este de a stabili eficacitatea si avantajele terapiei fotodinamice
versus excizie chirurgicald in tratamentul carcinoamelor bazocelulare.

Material si metoda

Am efectuat un studiu prospectiv, randomizat, comparativ intre terapia fotodinamica cu
acid 5-aminolevulinic (5-ALA) si tratamentul chirurgical al carcinoamelor bazocelulare.
72 pacienti cu 94 carcinoame bazocelulare au fost inclusi in studiu in perioada noiembrie
2008 — iulie 2010 si urmariti pand in decembrie 2010.

Rezultate

In total, au fost tratati 72 pacienti cu 94 carcinoame bazocelulare: 32 pacienti cu 48
carcinoame bazocelulare au fost tratati prin terapie fotodinamica, iar la 40 pacienti cu 46
carcinoame s-a efectuat excizie chirurgicala. Caracteristicile pacientilor au fost similare

intre cele doud grupuri tratate si sunt redate in tabelul 1.

Caracteristici Grup A (PDT) Grup B (chirurgie)
1. Sex MI/F 17/15 21/19

2. Varsta medie 65 (51-85) 66 (49-90)
3. Fototip cutanat

I 3 3

I 21 19

i 12 13

v 1 1

4. Localizare leziuni

Fata/scalp 21 20
Gat/trunchi 24 24
Membre 3 2

5. Numar leziuni/pacient

1 leziune 21 33

2 leziuni 7 5

3 leziuni 3 1



4 leziuni 1 1
6. Forma clinica

superficial 31 29
nodular 17 17

Tabelul 1. Caracteristicile pacientilor inclusi in studiu.

Urmarirea mediana a fost 12 luni pentru ambele grupuri tratate, cu variatii cuprinse intre

4 si 26 luni de la initierea terapiei. In grupul tratat prin PDT rata de raspuns complet a

fost 95,83% (46 cazuri din 48 tratate) cu o recidiva dupa 12 luni de la efectuarea celei de-

a 2-a sedinte PDT si un caz non-responsiv la tratament; in grupul tratat chirurgical rata de

raspuns complet a fost 95,65% (44 cazuri din 46 tratate) cu o recidiva la 12 luni dupa

excizia chirurgicala si o excizie incompleta.

Raspunsul cosmetic a fost net superior in favoarea terapiei fotodinamice versus excizie

chirurgicala, atit din punctul de vedere al investigatorilor, cat si al pacientilor. La 12 luni

dupa tratament, din cele 48 cazuri tratate prin PDT 37 au prezentat un raspuns cosmetic

excelent (77,08%), iar la 11 cazuri raspunsul cosmetic a fost evaluat ca bun (22,92%).

Concluzii

1.

Rezultatele acestui studiu au demonstrat ca PDT este la fel de eficientd ca
tratamentul chirurgical, in ceea ce priveste rata de raspuns complet la 12 luni
(95,83% - PDT versus 95,65% - excizie chirurgicala).

Din cele 48 cazuri tratate prin terapie fotodinamica, 43 cazuri au fost tratate prin 2
sedinte PDT, 3 cazuri au necesitat a 3-a sedintd PDT, 1 caz a prezentat recidiva la
12 luni dupa tratament, iar 1 caz a fost considerat non-responsiv.

Din cele 46 cazuri tratate prin interventie chirurgicald, la 2 cazuri s-a practicat
reexcizie (1 caz cu examen histopatologic cu margini de rezectie pozitive si 1 caz
recidivat la interval de 1 an de la tratamentul chirurgical apreciat histopatologic ca
excizat complet).

PDT s-a dovedit a fi o metoda de tratament superioard chirurgiei in ceea ce
priveste aspectul estetic postterapeutic:

in grupul A 37 cazuri din cele 48 tratate prin PDT au prezentat un raspuns
cosmetic excelent (77,08%);

in grupul B tratat chirurgical doar 3 cazuri au prezentat un raspuns excelent
postterapeutic (6,52%); In acest grup majoritatea pacientilor au prezentat un

raspuns cosmetic moderat (47,82%).
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Presently, nonmelanoma skin cancers are the most common malignancies among the
caucasian population; their incidence has been constantly increasing worldwide due to
ultraviolet and other carcinogens exposure, with geographic variations depending on
climate, sunlight exposure and skin type. The annual growing incidence of cutaneous
malignancies necessitated the development of new and more effective methods of
treatment, while assuring better cosmetic results and improving patient satisfaction.

Therapeutic options for the local treatment of basal cell carcinomas (BCC) are: surgical
excision, criotherapy, radiotherapy, 5-fluorouracil, Imiquimod and photodynamic
therapy; the choice of treatment should be based on clinical type, tumour size and
location, as well as patient’s preference and morbid associations, taking into

consideration the necessity of healing the tumour and a satisfactory esthetic result.



Photodynamic therapy is a new method for the treatment of BCC which involves
photosensitizing agents activated through visible light in order to produce singlet oxygen
and other cytotoxic radicals that provoke tumour destruction.

The paper consists of two parts: the theoretical and the personal contribution part. In the
theoretical part we have made a synthesis of literature data; the personal contribution part is
divided in two chapters: an experimental study and a clinical one. In the experimental study
we have tested the photodynamic activity of four photosensitizing substances on primary
human keratinocytes and carcinoma cell cultures: 5-ALA — 5-aminolaevulinic acid; TSPP -
5,10,15,20tetra-(p-sulphonatophenyl)porphyrin; TMP-5,10,15,20-tetra-(p-
methoxyphenyl)porphyrin and its zinc compose, Zn-TMP. We have also tested a new
substance, chitosan, observing the effect of combining the photosensitizer substances with
chitosan on the iradiated cell cultures. In the second chapter of the personal contribution part
we have made a clinical comparative study between photodynamic therapy and surgical
excision in the treatment of basal cell carcinomas, appreciating the lesion complete remission

rate to treatment and the cosmetic outcome posttherapeutic.

EXPERIMENTAL STUDY - PORPHYRINS TESTING ON PRIMARY HUMAN
KERATINOCYTES AND CARCINOMA CELL CULTURES

The aim of this study was to evaluate the phototoxic activity of multiphasic biocomposites
with porphyrins and chitosan, with possible applications in cutaneous carcinomas
photodynamic therapy. The experiments were realised in an excellency research programme
CEEX no. 102/2006 entitled ,,Biocomposites with porpyrins with applications in
photodynamic therpay of skin cancers — PORFIDERM”, in cooperation with The National
Institute for Research and Development in Chemistry and Petrochemistry Bucharest and The
National Institute for Research and Development of Isotopic and Molecular Technologies
Cluj Napoca. The experiments were made in the Research Laboratory of Dermatology Clinic
Cluj Napoca, in cooperation with the Research Laboratory of The Oncology Institute
,,Prof.Dr.Jon Chiricuta” Cluj Napoca and Physiology Cathedra of The University of Medicine
and Phrmacy ,,Iuliu Hatieganu” Cluj Napoca.

Materials and methods

We have used 5-aminolaevulinic acid (5-ALA), 5,10,15,20-(p-sulphonatophenyl)-
porphyrin (TSPP), 5,10,15,20-tetra-(p-methoxyphenyl)porphyrin (TMP) and its compose
with zinc (Zn-TMP) as photosensitizers. The in vitro tests have been made on primary

human carcinoma cells obtained from patients with basal cell carcinomas and on primary



human keratinocytes obtained from normal skin biopsies, using photosensitizers, chitosan
and photosensitizers with chitosan. The photosensitizers have been tested for cytotoxicity
in the absence of the light (dark cytotoxicity) and after irradiation (phototoxicity). The
viability was evaluated by MTS test (3-(4,5-dimethylthiazol-2-yl)-5-(3-
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium).

We have proposed an immunocytochemical method for detecting the changes in cellular
morphology after the incubation of the cells with photosensitizers — Annexin V-FITC
apoptosis detection kit from BD Biosciences which contains recombinant annexin V
conjugated with FITC (fluorescein isothiocyanate).

Results

There has been no phototoxic effect on primary human keratinocytes for none of the
photosensitizers; all four tested substances had a phototoxic effect on primary human
carcinoma cell cultures, which positively correlated with the concentration of the
photosensitizer and irradiation dose. The period of incubation was different: 4 hours for
5-ALA and 24 hours for TSPP, TMP and Zn-TMP. The phototoxic effect was more
intense for Zn-TMP compared with TMP.

When we have exposed the primary human carcinoma cells to different dilution of
chitosan (0,01 mg/ml, 0,05 mg/ml, 0,1 mg/ml, 0,5 mg/ml, 1 mg/ml, 2 mg/ml), we have
found that this substance was not toxic for concentrations under 0,5 mg/ml, with a cells
viability over 90%. We have used a concentration of 0,5 mg/ml for this experiment. The
administration of photosensitizing substances in association with chitosan increased cell
viability by 20% after exposure to red light compared to the same concentrations of
photosensitizer without chitosan (cytoprotective effect).

When we have incubated carcinoma cells with photosensitizers on chamber slides and we
have exposed them to red light, we have found that the number of apoptotic carcinoma
cells were increased in a manner that positively correlated with the concentration of

photosensitizer.



Figure 1. Fluorescence images of primary human carcinoma cells after incubation with
TMP and Zn-TMP and irradiation with red light — 6 J/cm?.

A and D: control cells (without photosensitizers);

B and C: cells were incubated with TMP and Zn-TMP at 5 pug/ml and irradiated.

E and F: cells were incubated with TMP and Zn-TMP at 50 pug/ml and irradiated.
Conclusions:

1. The types of studied cells present a different response: there was no
phototoxic effect on primary human keratinocytes, probably because of the
preferential accumulation of photosensitizers in tumoral cells.

2. All four tested porphyrins (5-ALA, TSPP, TMP and Zn-TMP) had a
phototoxic effect on primary human carcinoma cells, which positively
correlated with the concentration of the photosensitizer and irradiation dose.

3. The associated administration of photosensitizer substances with chitosan
increased cell viability with 20% after exposure to red light compared with the
same concentrations of photosensitizer without chitosan (cytoprotective
effect); chitosan doesn’t represent an adjuvant in photodynamic therapy of
skin carcinomas.

4. Two modes of cell death, apoptosis and necrosis, were observed in the cells
after incubation with photosensitizers and irradiation with red light. We have

identified the mechanism of cell death after light exposure for all porphyrins



as apoptosis; our experiments showed that apoptotic responses were dose-
dependent.
5. The results of this in vitro study could be used in clinical practice for the

improvement of basal cell carcinomas or other skin tumours treatment.

A CLINICAL COMPARATIVE STUDY BETWEEN PHOTODYNAMIC
THERAPY AND SURGICAL EXCISION IN BASAL CELL CARCINOMA
TREATMENY

The aim of this study was to compare the efficacy and the advantages of photodynamic
therapy versus surgical excision in the treatment of basal cell carcinomas.

Matherials and methods:

This was a controlled, prospective, randomized, parallel-group clinical study which
included 72 patients with 94 basal cell carcinomas treated between November 2008 and
July 2010 and followed until December 2010.

Results:

In total, 94 BCCs in 72 patients were treated in the study, 32 with ALA-PDT and 40 with

surgery. The baseline characteristics of the 2 treatment groups were similar (Table 1).

Characteristic ALA-PDT Surgery
1. Sex MI/F 17/15 21/19

2. Age, mean (range) 65 (51-85) 66 (49-90)
3. Skin type (Fitzpatrick score)

I 3 3

I 21 19

i 12 13

v 1 1

4. Location of lesions

Face/scalp 21 20
Neck/trunk 24 24
Extremities 3 2

5. No of lesions per patient

1 lesion 21 33

2 lesions 7 5

3 lesions 3 1

4 lesions 1 1

6. Clinical form

superficial 31 29
nodular 17 17

Table 1. Baseline characteristics of the patients included in the study.



The median follow up of the total study population was 12 months (range 4-26). In PDT
group lesion complete remission (CR) rate was 95,83% (46 cases from 48 treated), with a
recurrence after 12 months from the 2nd PDT session and a nonresponsive case; in the
surgery group lesion CR rate was 95,65% (44 cases from 46 treated), with a recurrence
after 12 months from surgical excision and an incomplete excision.
Assessment of cosmesis favored ALA-PDT over surgery at all time points, whether rated
by clinician or subject. At 12 months after treatment, of 48 BCCs treated with ALA-PDT,
37 BCCs presented an excellent cosmetic response (77,08%) and 11 BCCs a good
cosmetic response (22,92%).
Conclusions:
1. A time-to-event analysis of lesion response over time showed that ALA-
PDT is as effective as excision surgery, in terms of clinical complete
response rate at 12 months (95,83% vs 95,65%, respectively).
2. Of 48 BCCs treated by PDT, 43 BCCs was treated by 2 sessions PDT, 3
BCCs presented incomplete response after 2 PDT sessions and were
treated with 1 treatment session again, 1 BCC recurred after 2nd PDT
session and 1 BCC was nonresponsive.
3. Of 46 BCCs treated by surgery, 2 BCCs needed reexcision (1 BCC
excised with positive resection margins histologically was reexcised and 1
BCC with surgical free margins histologically recurred 12 months after
treatment and it was reexcised).
4. The cosmetic outcome of cleared lesions was statistically superior with
MAL-PDT than with surgery at each visit after last treatment:
- In PDT group 37 BCCs from 48 BCCs treated pesented an
excellent cosmetic response (77,08%);
- In surgery group of 46 BCCs treated with surgery, only 3 BCCS
were evaluated with an excellent cosmetic response (6,52%), 17
BCCs with a good cosmetic response (36,95%), 22 BCCs with a

fair cosmetic response (47,82%).
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Clinic, “Iuliu Hatieganu” University of Medicine and Pharmacy Cluj-Napoca;

- 2007 — 2009: research activity: cultivation of primary human keratinocytes,
fibroblasts, melanocytes, in vitro testing of citotoxicity and fototoxicity on
primary human cultures in Research Laboratory of Dermatology Clinic, Cluj
Napoca;

- 2007 — 2010: didactic activity — The Faculty of Medicine and Dentistry, 6th year,
“luliu Hatieganu” UMF Cluj Napoca,;

- october 2009: pass the examination for specialist in dermatovenereology (9,63
note);

- 2009 — 2010: specialist in dermatovenereology Laurus medical clinics Cluj
Napoca;

- 2010 — present: specialist in dermatovenereology Dermavision Cluj Napoca.

EXCHANGES
e photodynamic therapy training course under the supervision of Prof. Dr. Lasse
Braathen, the president of European Society of Photodynamic Therapy, Saint
Louis Hospital, Paris, march, 2007.

POSTGRADUATE COURSES

e postuniversitary course “News in the diagnosis and treatment of ganglionar and
extraganglionar malignant lymphomas”, July 2003;
e postuniversitary course “News in the treatment of pain”, January 2005;


mailto:drmirelasusan@yahoo.com
mailto:drmirelasusan@dermavision.ro

postuniversitary course “New trends in medical oncology”, March 2005;
competition language certificate — english, UMF “Iuliu Hatieganu®, 2005, Cluj —
Napoca;

postuniversitary course “Dermatovenereologist attitude in sexually transmitted
diseases”, December 2005, Bucharest ;

postuniversitary training course "Surgical and cosmetic dermatology”, March
2007, Cluj —Napoca;

postuniversitary course "Dermoscopy — diagnostic method in pigmentary lesions”,
November 2007, Cluj —Napoca;

postuniversitary course "Therapies based on intelligent light”, March 2008,
Bucharest;

postuniversitary course ” Botulinum toxin in antiaging medicine”, March 2010,
Bucharest;

postuniversitary course " Mesotherapy applications in medicine”, June 2010,
Bucharest;

postuniversitary course ” Cutaneous melanoma diagnosis and treatment”, June
2010, Cluj Napoca;

postuniversitary course ” Fillers — hialuronic acid - Juvederm”, September 2010,
Bucharest;

postuniversitary course " Peelings, dermabrasion”, September 2010, Bucharest;
postuniversitary course ” Chemical peelings”, October 2010, Bucharest.

SCIENTIFIC ACTIVITY
Articles published in extenso:

"Lichen planus treatment”, Victorina Macovei, Rodica Cosgarea, Sorina Danescu,
Simona Senila, Ioana Baldea, Mirela Susan, Acta Dermatologica Transilvanica,
vol 1-2, 2007;

“The utility of photodynamic therapy in dermatology”, Mirela Susan, Rodica
Cosgarea, Dermatovenerol, 2009;54:131-135.

“Photodamaging effects of porphyrins and chitosan on primary human
keratinocytes and carcinoma cell cultures”, Mirela Susan, Simona Senild, Ioana
Baldea, Victorina Macovei, Simina Dreve, Rodica Mariana lon, Rodica Cosgarea,
International Journal of Dermatology, 2011,50(3): 280-286, ISSN 1365-4632,
impact factor 1,177.

Oral papers presented at various conferences:

"Gastric cancer — a case analysis for 10 years, pronostic factors, survival”- Viola
Gaal, Cristian Moldovan, Mirela Susan, Andreea Gombos, The days of
Oncology Institute Cluj-Napoca, October 2003;

“Gastric lymphomas — an analysis of the cases treated in IOCN in 1997-2001° -
Adela Vacar, Doris Pelau, Mirela Susan, Cristian Moldovan, The days of
Oncology Institute Cluj-Napoca, October 2003;

“Peros chemotherapy in the treatment of recurrent ovarian cancer”- Adela Vacar,
Doris Pelau, Mirela Susan, Alin Sarbu, The 14th Congress of the Romanian
Society of Radiotherapy and Medical Oncology, Arad, September 2004;
“Interpherone value as an adjuvant treatment in melanoma” — Mirela Susan,
Adriana Porutiu, Nicolae Todor, Adela Vacar, The days of Oncology Institute
Cluj-Napoca (75 years celebration), October 2004;



“Protective role of the Herculane thermal water on the primary human cultured
keratinocytes and fibroblasts” — Rodica Cosgarea, Simona Senila, Mirela Susan,
loana Baldea, The National Conference of Dermatology, Sinaia, November 2007;
“Clinical and dermoscopic diversity of melanoma” — Rodica Cosgarea, Loredana
Ungureanu, Daniela Stefanescu, Simona Senila, Mirela Susan, Ruxandra Cutus,
Adrian Baican, The National Conference of Dermatology, Sinaia, November
2007,

“Pyoderma gangrenosum — neutrophilic dermatosis with ethiopatogenetical
diversity” — Rodica Cosgarea, Simona Senila, Mirela Susan, Veronica Moisil,
loana Baldea, The National Conference of Dermatology, Sinaia, November 2007,
“Cytotoxic effects of photodynamic therapy with 5,10,15,20 tetra- (p-sulphonate-
phenyl)-porphyrin on primary normal human keratinocytes and carcinoma cell
cultures” — Rodica Cosgarea, Simona Senila, loana Baldea, Mirela Susan, Rodica
Mariana lon, 5th EADV Spring Symposium, Istanbul, May 2008;

“Photodynamic therapy with 5 delta amino levulinic acid and chitosan on primary
normal human keratinocytes and carcinoma cell cultures” — Simona Senila,
Rodica Cosgarea, Mirela Susan, loana Baldea, Simina Dreve, 5th EADV Spring
Symposium, Istanbul, May 2008;

“Evaluation of chitosan cytotoxicity on primary normal human cultured
fibroblasts” — loana Baldea, Rodica Cosgarea, Simona Senila, Mirela Susan,
Simina Dreve, 5th EADV Spring Symposium, Istanbul, May 2008;

“Apoptosis induced by photodynamic therapy with 5 delta amino levulinic acid
and 5,10,15,20 tetra- (p-sulphonate-phenyl)-porphyrin on primary normal human
keratinocytes and carcinoma cell cultures” — Mirela Susan, Rodica Cosgarea,
loana Baldea, Simona Senila, Mariana lon, 5th EADV Spring Symposium,
Istanbul, May 2008;

“Study of phototoxic effects of ALA and TSPP on primary human keratinocytes
and carcinoma cell cultures. The evaluation of cytotoxic and phototoxic effects of
chitosan on cell cultures” - Rodica Cosgarea, Simona Senila, loana Baldea,
Mirela Susan, Simina Dreve, Mariana lon, The 10th Congress of the Romanian
Society of Physiological Sciences, Cluj-Napoca, June 2008;

“The utility of dermoscopy in the surgical decision for atypical nevi” — Rodica
Cosgarea, Loredana Ungureanu, Mirela Susan, Simona Senila, The National
Conference of Dermatology , Sibiu, October 2008;

"Genetical mutations in patients with dystrophic epidermolysis bullosa” Cosgarea
Rodica, Sorina Danescu, Simona Senila, Mirela Susan, Victorina Macovei, loana
Baldea, 6th EADV Spring Symposium, April 2009, Bucharest, Romania;

“The role of dermoscopy in the surgical decision for the melanocytic nevi” —
Rodica Cosgarea, Loredana Ungureanu, Simona Senila, Mirela Susan, Ruxandra
Cutus, 6th EADV Spring Symposium, April 2009, Bucharest, Romania;

"The influence of herculane thermal water on the viability of cultured
keratinocytes and fibroblasts”, Rodica Cosgarea, Mirela Susan, Victorina
Macovei, loana Baldea, Ovidiu Balacescu, 6th EADV Spring Symposium, April
2009, Bucharest, Romania;

“Our experience in the treatment and surveillance of malignant melanoma
patients” — Rodica Cosgarea, Mirela Susan, Loredana Ungureanu, Simona
Senila, George Dindelegan, Gheorghe Cobzac, 6th EADV Spring Symposium,
April 2009, Bucharest, Romania;



"Protective role of the herculane thermal water on the primary human cultured
keratinocytes and fibrolasts”, Cosgarea Rodica, Susan M, Macovei V, Baldea I,
Balacescu O, 6th EADV Spring Symposium, April 2009, Bucharest, Romania;
“The role of high frequency ultrasonography in the study of skin” — Maria Crisan,
Rodica Cosgarea, Radu Badea, Mirela Susan, Ariana Stir, 14th ADT Conference,
June 2009, Cluj-Napoca;

“Autoimmunity and stress”- Simona Senila, Rodica Cosgarea, Mirela Susan,
Sorina Danescu, Victorina Macovei, 14th ADT Conference, June 2009, Cluj-
Napoca;

“Blitz diagnosis: gout with skin lesions” — Ruxandra Cutus, Mirela Susan, 14th
ADT Conference, June 2009, Cluj-Napoca;

“The experience of Dermatology Clinic Cluj Napoca in the treatment of basal cell
carcinomas using photodynamic therapy” — Mirela Susan, Rodica Cosgarea, 14th
ADT Conference, June 2009, Cluj-Napoca;

“Photodynamic therapy — an esthetic and efficient method of treatment in basal
cell carcinomas” — Mirela Susan, Rodica Cosgarea, The National Conference of
Dermatology, Brasov, 2009;

“The role of high frequency ultrasonography in the study of skin lesions” — Maria
Crisan, Radu Badea, Rodica Cosgarea, Monica Lupsor, Mirela Susan, Ariana
Stir, The National Conference of Dermatology, Brasov, 2009;

“Photodamaging effects of porphyrins on primary human keratinocytes and
carcinoma cell cultures. The evaluation of cytotoxic and phototoxic effect of
chitosan on cell cultures” — R. Cosgarea, M. Susan, S. Senila, I. Baldea, V.
Macovei, S. Dreve, R.M. lon, The days of UMF “Iuliu Hatieganu” UMF,
December 2009 — poster session.

“Our experience in the treatment of non-melanoma skin cancer by photodynamic
therapy” — Rodica Cosgarea, Mirela Susan, Corina Baican, Simona Senila, 13"
World Congress on Cancers of the Skin, 7"-10™ April 2010, Madrid, Spain.

AWARDS

Award of “Iuliu Hatieganu” University of Medicine and Pharmacy Cluj-Napoca
for the paper “Photodamaging effects of porphyrins on primary human
keratinocytes and carcinoma cell cultures. The evaluation of cytotoxic and
phototoxic effect of chitosan on cell cultures”, December 2009, Poster Session.

NATIONAL RESEARCH PROGRAMS:

research assistent - program CEEX 102/2006 “Biocomposites with porphirins
used in photodynamic therapy for malignant skin tumors - PORFIDERM?”, project
manager senior researcher 1l Dr. Simina Dreve;

research assistent — program 2624/2008 ,,Uninvasive precocious diagnosis in the
process of photoinduced cutaneous senescence. Complexe histo-clinical-imagistic
studies - SERENO?”, project manager: Conf. Maria Crisan MD, PhD.

MEMBER OF PROFESSIONAL ASSOCIATIONS

Romanian Society of Dermatology - from 2005;
Transylvanian Association of Dermatologists - from 2006;
International Dermoscopy Society — from 2009;



e Romanian Anti-Aging Association — from 2010.
FOREIGN LANGUAGES

1. English — very good
2. French —good.



