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IZVESTAJ
REPORT

A. Biografija kandidata / Biography of the candidate

Ivana Pantedi rodena je 01.08.1982. godine u Beogradu, gde je Zawsnovnu oglednu
Skolu za francuski jezik "Vladislav Ribnikar" il IBeogradsku gimnaziju. Farmaceutski
fakultet u Beogradu upisala je Skolske 2001/20@#lirge, a diplomirala je 25.05.2007. sa
pros€&€nom ocenom 8,81 i ocenom 10 na diplomskom ispitu.

lvana Panteli was born on August®11982 in Belgrade where she has finished
experimental elementary school for French languadadislav Ribnikar" and Ill Belgrade
high school. She has commenced graduate studi®&hammacy in the academic year of
2001/2002 and graduated from the Faculty of Phaynma®elgrade on May 252007 with
an average score of 8.81 and grade 10 on her dipéxam.

Doktorske akademske studije iz farmaceutske telgijelma Farmaceutskom fakultetu u
Beogradu upisala je Skolske 2008/2009. godine. @B2@odini dobila je stipendiju Sluzbe
nema&ke akademske razmene (DAAD) za jednoniesestrazivaki boravak u Neméoj u



okviru specijalnog programa za Srbiju: Istrazk@ iskustvo u Nem&koj za studente i
diplomce iz Srbije. Saradnju sa Institutom za fazewdsku tehnologiju Eberhard-Karls
Univerziteta u Tibingenu koju je tom prilikom ostia nastavila je kroz joS jednu
dvonedeljnu istrazivku posetu u septembru 2011. godine.

Mrs Pantelic has enrolled Doctoral academic stuidiézharmaceutical Technology at the
Faculty of Pharmacy in the academic year 2008/2002009 she has received a scholarship
from Deutsche Akademische Austausch Dienst (DAA@) & one-month research stay in
Germany as a part of a special programme for Ser8@nderprogramm Serbien —
Forschungspraktika in Deutschland fur Studierenu® @raduierte aus Serbien. The attained
collaboration with the Institute of Pharmaceutickéchnology at the Eberhard-Karls
Universitat Tubingen was continued through another-week research stay in September
2011.

Od oktobra 2007. godine radila je kao saradnik stave do oktobra 2009. godine kada je
izabrana u zvanje asistenta na Katedri za farmskeutehnologiju i kozmetologiju
Farmaceutskog fakulteta u Beogradu.

From October 2007 she was employed as an assaciitédOctober 2009 when she was
promoted to the assistant position at the DepaitnoérPharmaceutical Technology and
Cosmetology, Faculty of Pharmacy in Belgrade.

Tokom 2010. godinedestvuje kao saradnik na projektu tehnoloSkog razpop nazivom
.Razvoj i karakterizacija koloidnih no&a za antiinflamatorne lekove* (TR-19058), a od
2011. godine na projektu tehnoloskog razvoja paiviean ,Razvoj mikro- i nanosistema kao
nosa&a za lekove sa antiinflamatornim delovanjem i mated njihovu karakterizaciju“ (TR-
34031) i projektu osnovnih istrazivanja pod nazivgtazvoj molekula sa antiinflamatornim i
kardioprotektivnim dejstvom: strukturne modifikagij modelovanje, fizkohemijska
karakterizacija i formulaciona ispitivanja“ (OI-1G21) Ministarstva za prosvetu i nauku
Republike Srbije.

Throughout 2010 she participated in the Projecteghnological development entitled
,Development and characterization of colloidal g for anti-inflammatory drugs® (TR-
19058), and from 2011 in the Project ,,Developmdnnh@ro- and nanosystems as carriers for
anti-inflammatory drugs and the methods for thdiaracterization* (TR-34031) and the
Project in fundamental research entitled ,Developiha molecules with anti-inflammatory
and cardioprotective effects: structural modificai, modelling physicochemical
characterization and formulation studies” (OI-172Dfunded by the Ministry of Education
and Science of Republic of Serbia.
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[3] Lukic M, Jaksic J Krstonosic V, Cekic N, Savic S. A combined apgiom
characterization of an effective w/o hand creara:itiffluence of emollient on textural,
sensorial and in vivo skin performance. Internalalournal of Cosmetic Sciende (
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2009. p. 115.
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[1] Pantelt I, Luki¢ M, Calija B, Jela M, Vuleta G, SaviS. Mogiénost primene alkil
poliglukozidnih emulgatora razite duzine lanca u stabilizaciji nafesticnih nosga
aktivnih supstanci: preformulaciona ispitivanjampozijum Biofarm 2011, Beograd,
27. oktobar 2011, P13.

[2] JaksE 1, Luki¢ M, Mili ¢ J, Daniels R, Sa¥iS. Komparativna in vitro/in vivo
karakterizacija emulzionih podloga sa alkil polighzidnim emulgatorom kao nasa
za diklofenak i ketoprofen, Arhiv za farmaciju 2080 (5): 772-773. (V Kongres
farmaceuta Srbije sa menarodnim ge&em, Beograd, 13-17. oktobar 2010) —¢Ere
nagrada za najbolju poster prezentaciju u okvitkcleza farmaceutsku tehnologiju i
kozmetologiju;

[3] Luki¢ M, Jaksé I, Vuleta G, Savi S. Formulisanje v/u emulzije za negu suve koze:
optimalne reoloske i senzorijelne karakteristikehid za farmaciju 2010; 60 (5): 778-
779. (V Kongres farmaceuta Srbije sadwearodnim de&em, Beograd, 13-17.
oktobar 2010)

[4] Luki¢ M, JaksE |, Vuleta G, Sav S. Efikasnost kozmedkih proizvoda — Koje efekte
je mogute ispitati i kako? Arhiv za farmaciju 2010; 60 (30-731. (Usmeno
izlaganje - V Kongres farmaceuta Srbije sator@rodnim de&em, Beograd, 13-17.
oktobar 2010)

[5] Jak&é 1, Luki¢ M, Mili ¢ J, Vuleta G, SaviS, Daniels R. Bioraspolozivost diklofenak-
dietilamina iz emulzionih sistema na bazi alkilighlkozidnog emulgatora: in vivo



tape stripping metod vs. in vitro oslalaamje, Simpozijum Biofarm 2009, Beograd, 22.
oktobar 2009, P6.

[6] Luki¢ M, Jorti¢ K, Jaks¢ |, Stojanovt B, Rajic M, Savt S. Profili oslobdanja
model NSAIL iz razlitih tipova noséa za topikalnu primenu: komparativna studija
oslobalanja ketoprofena, Simpozijum Biofarm 2009, Beog&i,oktobar 2009, P9.

[7] Luki¢ M, Jakst |, Save S, Tast-Kostov M, Vest S, Vuleta G. Laktobionska vs.
glikolna kiselina: primena tehnika bioinzenjerirmmobjektivnu procenu stanja koze,
XVIII Kongres udruzenja dermatovenerologa SrbijepBrad, 4.-6. jun 2009. (usmeno
izlaganje)

[8] Jakst I, Savt S, Vuleta G. Biljni ekstrakti u kozmeékim proizvodima za tretman
celulita, XXVIII Savetovanje o lekovitim i aromatiim biljkama, VrSac, 8.-11.
oktobar 2008.

VIII Tehni ¢ko reSenje (M83)

[1] Snezana Sa¥j Jela Milie, Milica Luki¢, Ivana Jaksi Mirjana Raj¢, Katarina Jodi¢-
Savi, Gordana Vuleta; Razvoj formulacije podloge nai pazodnog emulgatora
alkil poliglukozidnog tipa za ex tempore izradu nsaginih lekova; 2009 — 2010; U
okviru projekta TR 19058 finansiranog od strane istarstva nauke i tehnoloskog
razvoja R. Srbije.

C. Obrazlozenje teme doktorske disertacije / Elabation of the subject of the
doctoral dissertation

1. Nauéna oblast / Scientific field

Farmaceutska tehnologija / Pharmaceutical Techyolog

2. Predmet nawnog istrazivanja / Subject of the scientific reseah

Predmet istrazivanja doktorske disertacije je ea@ja komparativne primene raitih

in vitro i in vivo tehnika biofarmaceutske karakterizacije lekovgpamenu na kozi u cilju
sagledavanja potencijala i standardizatgpe stripping metode (metode sa trakama), kao
obeavajute in vivo metode za ispitivanje bioloSke raspolozivosti datiotoskih lekova.
Apsorpcija u koZzu model antiinflamatornih lekovitisupstanci razite rastvorljivosti
(ketoprofen, diklofenak dietilamin i hidrokortizot¢ se procenijivati iz emulzionih n@sana
bazi Séernih emulgatora novije generacije (alternativdaeutske podloge), sa posebnim
osvrtom na rasvetljavanje uticaja koloidne stru&tprimenjenih sistema i dodatka izabranih
korastvarda - ubrzivéda penetracije/penetracionih inhensera (izopropilkolabl,
propilenglikol, glicerol) na dobijene permeacioreziptracione profile ovih lekova.

The subject of this doctoral dissertation is corapae application of differenn vitro
andin vivo techniques for biopharmaceutical characterizadiotopical drugs, with the aim of
evaluating the potential of the tape stripping rodttas a prospectivan vivo method for
bioavailability assessment of dermatological drugkin absorption of several model anti-
inflammatory drugs of different solubility (ketogem, diclofenac diethylamine and
hydrocortisone) will be assessed from emulsioni@arbased on a novel sugar emulsifier
(alternative pharmaceutical bases), with a speuctatest in evaluating the influence of the
applied systems’ colloidal structure and the additiof selected co-solvents/potential
penetration enhancers (isopropyl alcohol, propylehgcol, glycerol) on the obtained
permeation/penetration drug profiles.



3. Nauc¢na zasnovanost predloZzene teme doktorske disertagij Scientific basis
of the proposed subject of the doctoral dissertatio

Poslednjih godina, paralelno sa interesovanjentiséryavnosti za razvojem savremenih
farmaceutskih oblika (biotehnoloski lekovi, néisanikro- i nano- vekina i dr) istte se i
potreba za tzv. individualizacijom terapije kojom d® postigao ispravan izbor lekovite
supstance, ra doziranja i optimalno osloianje iz primenjenog no&a (Florence i Lee,
2011; Nahata et al., 2008). Tal usled trenutne farmakoekonomske situacije, feenzska
industrija racionalizuje svoju proizvodngime ¢e trziste biti uskréeno za odrdéen broj
farmaceutskih preparata (Minghetti et al., 2018kol se personalizacija terapije moze @osti
magistralnom izradom lekova, konvencionalni rogpodloge i vehikulumi), pogotovo za
lekove koji se primenjuju na koztesto ne zadovoljavajucekivanja pacijenata Sto se
odrazava na komplijansu (Krochmal, 2009). U tomsémijavlja se potreba za uienjem
novih farmaceutskih ekscipijenasa i odgovatidju nos&a/podloga radi unapdenja
postojeih formulacija.

In the last decade, along with the growing interasthe research and development of
contemporary dosage forms (biotechnological drogsto- and nano-carriers, etc) emerges a
need for the so-called personalised medicines wiwatld provide judicious selection of a
drug substance, mode of its application and optidraf release from the applied carrier
(Florence and Lee, 2011; Nahata et al, 2008). Mae due to the -current
pharmacoeconomic situation, pharmaceutical industrgationalizing its production which
will deprive the market of a certain number of @egtions (Minghetti et al., 2010). Although
individualization of therapy may be accomplished éxtemporaneous drug preparation,
conventional carriers (bases and vehicles), espetimse for topical application, often fail
to satisfy patients’ expectations and hence refleotnpliance (Krochmal, 2009).
Consequently, there is a growing demand for theodhiction of novel pharmaceutical
excipients and suitable carriers/bases, shoulexrsting formulations be improved.

Pregledom novije literature moze secitioda su se na polju stabilizatora emulzionih
sistema posebno izdvojili nejonski mesSani emulgapsirodnog porekla iz grupe alkil
poliglukozida koje odlikuje biodegradabilnost i mian dermatoloski profil (Hoffmann i
Platz, 2001; Holmberg, 2001; Metzger i Eissen, 2@eVt et al., 2010). Dosad sprovedena
preformulaciona i formulaciona ispitivanja alkil lgpukozidnih emulgatora ukazala su da
emulzione sisteme stabilizuju genjem kompleksnih struktura tipa lamelarnitnié kristala
Sto otvara mogtnost poboljSanja aplikativnin karakteristika, viegg efekta i/ili
modifikovanog oslobdanja aktivnih supstanci iz takvih nésa(Savé et al., 2009).

Screening of the recent literature reveals a grotimatural-origin non-ionic mixed
emulsifiers of alkyl polyglucoside type with mamgvburable characteristics, especially their
biodegradability and excellent dermatological geo{fHoffmann and Platz, 2001; Holmberg,
2001; Metzger and Eissen, 2004; Savic et al., 20R@formulation and formulation studies
conducted so far have indicated that alkyl polygtide emulsifiers stabilize emulsion
systems through formation of complex structuredaaiellar liquid crystalline type which
may improve a system’s applicative properties, moising effect and/or induce modified
release of active ingredients (Savic et al., 2009).

U oblasti istrazivanja biofarmaceutskih karaktékestiekova koji se primenjuju na kozi,
uprkos postojanju brojniln vitro metoda za ispitivanje permeacije i/ili penetracijeada
veliko interesovanje za razvojem i standardizacimygodnan vivo metode koja bi dovoljno
verno odrazavala realne uslove primene (Au et2810; Darlenski et al., 2009; Narkar,
2010). Osim wu skaju lokalne primene Kkortikosteroida (mdgost primene
vazokonstriktornog testa), pokazivanje bioloSkepoésZivosti i bioloSke ekvivalentnosti



lekova koji se primenjuju na kozi zahteva sprdemje skupih i dugotrajnih kligkih studija
(FDA CDER 1995, 1997). Kako bi se pojednostavilpitisanje raspolozivosti lekovitih
supstanci iz drugih terapijskih grupa, poslednjibdiga ispituje se mogunost primene
nekoliko in vivo metoda: mikrodijaliza koze, primena spektroskofijeskog infracrvenog
spektra (NIR), biopsija kozetape stripping (TS) tehnika. S obzirom da su navedene metode
ili izrazito invazivne ili zahtevaju primenu skupitredaja, TS metod izdvojio se kao
neinvazivna i ekononmina opcija (Narkar, 2010). TSkin stripping ili metoda sa adhezivnim
trakama) predstavlja tzv. dermatofarmakoki¢l@tipristup procene penetracionih profila
lekovite supstance krogratum corneum (SC) kao osnovnu barijeru koze. Zasniva se na
sukcesivnom skidanju slojeva SC-a i sledstvenojtraksiji i odrelivanju koncentracije
lekovite supstance (Russell i Guy, 2009). FDA je©&9godine izdao nacrt va@ sa
predloZenim protokolom ispitivanja (FDA CDER, 199®)i je poviten 2002. godine, nakon
Sto su dobijeni varijabilni rezultati ispitivanjstih preparata od strane nezavisnih laboratorija,
a zainteresovani istrazislapozvani su na dalji rad na optimizaciji date nueto(N’Dri-
Stempfer et al., 2009).

In spite of the numerous vitro methods for studying permeation and/or penetration
topical drugs, in the field of their biopharmaceaticharacterization there is an increasing
demand for development and standardization of gogpiatein vivo method that could
reflect real in-use conditions (Au et al., 2010yBaski et al., 2009; Narkar, 2010). With the
exception of topical corticosteroids (possible &@tlon of the vasoconstriction assay),
bioavailability and bioequivalence evaluation gbital drugs relays on clinical studies which
are both time- and money-consuming (FDA CDER 199997). In order to facilitate
characterization of other topical drugs, possilppliaation of severaln vivo methods is
under evaluation: dermal microdialysis, near irddaspectroscopy (NIR), skin biopsy and
tape stripping (TS) technique. Since the aforemneetl methods are either highly invasive or
require the use of expensive state-of-the art egeift, TS method has been distinguished as a
non-invasive and economical option (Narkar, 2010. (or skin stripping) represents a so-
called dermatopharmacokinetic approach for prewictdrug penetration profiles across
stratum corneum (SC) as the basic skin barriers Ibased on successive removal of SC
layers, followed by their extraction and drug qufesation (Russell and Guy, 2009). In 1998
FDA has issued a draft guidance proposing a prbtotahe investigation (FDA CDER,
1998) which was withdrawn in 2002 after independahoratories obtained variable results,
and interested researchers were urged to contiaiieresearch on the method’s optimization
(N’Dri-Stempfer et al., 2009).

DosadasSnja ispitivanja bila su fokusirana na brégikéore koji potencijalno mogu uticati
na dobijene rezultate (inter- i intraindividualrezlike, uticaj debljine uklonjenog sloja SC-a,
vrsta primenjene trake, i dr), kao i mehani¢lgti sagledavanje predlozenih protokola
primenom jednostavnih binarnih i ternarnih sisteflekovita supstanca u jednom ili viSe
rastvarga) (Boix-Montanes, 2011; Lademann et al., 2009Iri®je strane, poznato je da se
savremeni lekoviti preparati koji se primenjujukagi obino sastoje od kompleksnih ndaa
i u tom kontekstu treba napomenuti da primena T8ike u ispitivanju penetracionih profila
lekovitih supstanci iz takvih no&a joS uvek nije Sire ispitana.

Research conducted so far have focused their iateoh numerous factors which could
potentially influence the obtained results (intend intra-individual variations, thickness of
the removed SC, type of tapes used, etc), as wathechanistic evaluation of the proposed
protocols through simple binary and ternary systédngg in one or more solvents) (Boix-
Montanes 2011; Lademann et al., 2009). On the otiaexd, contemporary topical drug
preparations usually comprise complex carriers,iaedould be noted that the application of
TS technique for the penetration assessment ofsdft@gm such carriers has not been
extensively addressed.



Trenutno dostupnen vitro metodologije biofarmaceutske karakterizacije lekdwji se
primenjuju na koZzi koriste odgovaragidifuzionecelije u kojima su donorska i akceptorska
faza odvojene pogodnom membranom. lako istr&ima raspolaganju imaju membrane
sintetskog, animalnog i humanog porekléigtedno ogranienje ovog pristupa je nedostatak
vijabilnog i potpornog tkiva, kao i metabgtie aktivnosti (Godin i Touitou, 2007). Uprkos
¢injenici da je uspostavljanja vitro/in vivo korelacije u sltiaju lekova koji se primenjuju na
kozi veliki izazov, @ekuje se viSe uspeha sa parametrima dobijenim TSdme i njihovom
relacijom san vitro ispitivanjem oslobdanja/permeacije (Shah, 2005).

Currently availablein vitro methods for biopharmaceutical characterizatiortopical
drugs use diverse diffusion cells in which donod arceptor phases are separated by a
membrane. Although membranes of synthetic, animdl lauman origin may be used, an
obvious shortcoming of this approach is the lackiable and backing tissue, as well as the
metabolic activity (Godin and Touitou, 2007). Intepf the fact that establishing vitro/in
vivo correlation in case of topical drugs is still colesed to be a challenging task, more
success is anticipated with parameters obtainedigfwr the TS method and their relation with
release/permeation data obtaimeditro (Shah, 2005).

4. Cilj istrazivanja / The aim of the research

Cilj predlozene doktorske disertacije je razvojzidkohemijska i biofarmaceutska
karakterizacija emulzionih podloga stabilisanihrguinim meSanim emulgatorom tipa alkil
poliglukozida (od skora FDA sertificiran farmacdat®kscipijens cetostearil glukozid i
cetostearil alkohol), koje bi nasle primenu u maglaoj praksi kao savremeni néséekova
za primenu na kozu, kao i razvoj i optimizadgge stripping metode kao prepoganein vivo
tehnike za ispitivanje penetracije lekova kroz koiz sprovdenje korelacije datih rezultata
sa onim dobijenim ustanovljenimm vitro i in vivo metodama kroz nekoliko studija &hja
(ketoprofen, diklofenak dietilamin i hidrokortizokao model lekovite supstance réib
rastvorljivosti).

The aim of the proposed doctoral dissertation igetigpment, physicochemical and
biopharmaceutical characterization of emulsion $ast@bilized with natural-origin mixed
emulsifier of alkyl polyglucoside type (recently RDcertified pharmaceutical excipient
cetearyl glucoside and cetearyl alcohol) which dosérve as contemporary topical drug
delivery systems in pharmaceutical compoundingyelkas development and optimization of
the tape stripping method as a recommendet/o technique for skin penetration assessment
of topical drugs, along with evaluation of its patal correlation with results obtained using
already establisheth vitro andin vivo methods through several case studies (ketoprofen,
diclofenac diethylamine and hydrocortisone as mddafs of different solubility).

5. Metodologija nau¢nog istrazivanja / Methodology of the scientific reearch

Eksperimentalni rad bé podeljen u tri faze:
Experiments will be organized in three phases:

U okviru prve fazebice izratene razitite model podloge stabilisane¢g&enim meSanim
emulgatorom iz grupe alkil poliglukozida (cetosteglukozid i cetostearil alkohol). U skladu
sa opstim principima farmaceutske praksége formulisane podloge jednostavnog sastava
kako bi potencijalno odgovarale uslovima magistalrrade, uz variranje dodatka réitlh
korastvaraa i potencijalnih ubrziwga penetracije (izopropil alkohol u koncentraciji @ %
(m/m), glicerol 20 % (m/m) i propilenglikol 20 % (m)). Izabrane model lekovite supstance
(ketoprofen, diklofenak dietilamin i hidrokortizonjazli¢itin fizi ckohemijskih osobina
(rastvorljivost, logP, amfifilna priroda) & inkorporirane suspendovanjem u daae



podloge kako bi se procenio potencijal same podi@peciftne koloidne strukture) i/ili
dodatog korastvata da rastvori suspendovani lek i time¢atina njegovu termodinatikiu
aktivnost (State biti procenjeno deskriptivno — polarizacionomtkanom mikroskopijom, i
precizno - izrédunavanjem saturacione koncentracije model lekovishpstanci u
formulisanim podlogama). Nakon izrade, pripremljanorci (same podloge i aktivni uzorci)
bice podvrgnuti fiztkohemijskoj karakterizaciji (mikroskopska analizasvetlosna,
polarizaciona i transmisiona elektronska mikrosjapnerenje pH i elekitne provodljivosti;
reoloSka analiza: kontinualna i oscilatorna reqiggitermalne metode: diferencijalna
skenirajda kalorimetrija i termogravimetrijska analiza), iskngu biofarmaceutskih
karakteristika if vitro ispitivanje brzine oslolad@nja model lekovitih supstanci kroz sintetske
membrane uz Kkarakterizaciju dobijenih profila ositdmja zasnovanu na radtim
matematikim modelima) iin vitro/in vivo ispitivanju bezbednosnih profilain( vitro
ispitivanje citotoksinosti upotrebom modela rekonstruisanog humanogeepi iin vivo
merenje eritema indeksa, transepidermalnog gubittde (TEGV), pH koZe i vlaznosti
stratum corneum-a primenom savremenih tehnika bioinzenjeringa kokk)ilju procene
stabilnosti izrdenih podloga relevantna ispitivanjacéiponovljena nakon 1, 3 i 6 meseci
cuvanja uzoraka na sobnoj temperaturi. Paralelnop@dlogama stabilisanim &srnim
emulgatorom, Idie pripremljene i ispitane odgovarégu referentne podloge na bazi
Nejonskog hidrofiinog krema (Deutsches ArzneibudbO&), kao podloge pot#enog,
farmakopejskog kvaliteta.

In the first phaseof the research different model bases stabilizétd & sugar mixed
emulsifier of alkyl polyglucoside type (cetearylugbside and cetearyl alcohol) shall be
prepared. In accordance with the usual principlesplharmaceutical practice, bases of
relatively simple composition will be formulatedhieh could potentially be suitable for
extemporaneous preparation settings. Furthermbee atldition of several co-solvents and
potential penetration enhancers (isopropyl alcahaloncentration of 10 % (m/m), glycerol
20 % (m/m) and propylene glycol 20 % (m/m)) will baried. The selected model drugs
(ketoprofen, diclofenac diethylamine and hydrocamie) differing in physicochemical
characteristics (solubility, logP, amphiphilic neushall be suspended in the prepared bases
in order to evaluate the potential of the very béseecific colloidal structure) and/or the
added co-solvent to dissolve the suspended drughance affect its thermodynamic activity
This will be estimated both descriptively (lightarascopy) and precisely by assessing the
concentration of saturation of model drugs in theppred bases. After their preparation, the
samples (bases and corresponding active samplie®evdubmitted through physicochemical
characterization (microscopy: light, polarizationdatransmission electron microscopy; pH
and conductivity measurements; rheological analysttinual and oscillatory rheology;
thermal analysis: differential scanning calorimetnd thermogravimetric analysis), screening
of biopharmaceutical characteristids (itro release testing through synthetic membranes
along with the characterization of the obtaine@dasé profiles using different mathematical
models) andn vitro/in vivo safety assessmemh {itro cytotoxicity assay with a reconstructed
human epidermis-based model, andivo measurements of erythema index, transepidermal
water loss (TEWL), pH of the skin and stratum camehydration using skin bioengineering
techniques). In order to evaluate stability of phepared samples relevant measurements shall
be reassessed after 1, 3 and 6 months of storagerattemperature. Along with the bases
stabilized with the sugar emulsifier, reference gl@s based on Non-ionic hydrophilic cream
(Deutsches Arzneibuch 2006), as a base of thels$teth, pharmacopoeial quality, will be
prepared and characterized in parallel.

Druga fazarada bte posvéena razvojutape stripping metode kao neinvazivne i
ekonoméne tehnikein vivo procene dermalne bioraspolozivosti lekova uz aaje vrste
primenjenih adhezivnih traka (vrsta adheziva, tasadheziva i dimenzije traka) i procesa



ekstrakcije lekovite supstance sa primenjenih ti@kame sonifikacije i centrifugiranja traka
u etanolu 70 % (V/V)) u cilju optimizacije protokoispitivanja. Kako bi se dobili validni
rezultati, protokol ispitivanjate obuhvatiti i gravimetriju traka (merenje masek&rgre i
nakon primene na osetljivoj anatitoj vagi) i merenje TEGV-a, kao parametra integaite
kozne barijere. Dobijeni parametté primenom nakoliko matemeitih relacija omoggtiti
izratunavanje relativne debljine uklonjenog SC (tzv.malizacija debljine uklonjenog SC-a)
u cilju umanjenja uticaja intra- i interindividudnrazlika unutar seta ispitanika. Zati® biti
procenjen potencijal razvijene TS metode za ispitje penetracionih profila model lekovitih
supstanci iz uzoraka formulisanih i ispitanih u iokvprve faze eksperimentalnog rada, kao
farmaceutskih oblika realne kompleksnosti. Od igarje ispitati potencijal TS metode da
ukaze na zn@mj same mikrostrukture primenjenog emulzionog tasali dodatog ubrzivéa
penetracije u realnim uslovima primene lekova ke@ nanose na kozu. Paralelno sa
primenom TS metode, ¢ sprovedena biofarmaceutska ispitivanja koja snutno
prepordena od strane regulatornih agencigalekove koji se primenjuju na kozi: ispitivanja
permeacije primenom Franz-ovih difuzior@élija (i) in vitro - kroz veStaéke konstrukte koze,

i (i) tzv. ex vivo - kroz izolovani humarstratum corneum. Dobijeni rezultati bie razmatrani
sa aspekta mogda korelacije sprovedeniln vitro testova sa podacima koje pruza TS metoda
predloZenog protokola.

The second phasef the research will be directed towards developn the tape
stripping method as a non-invasive and inexpendehnique forin vivo dermal
bioavailability assessment, with emphasis on theatran of the type of the tapes used
(composition of the adhesive, the backing layer tajgk dimensions) and the extraction
process of a drug from the applied tape (duratibsomification and centrifugation of the
tapes in ethanol 70 % (V/V)) for the purpose ofimpting the protocol of investigation. In
order to obtain valid results, the protocol of ttedy will also embody the gravimetric
analysis of the tapes (tape measurements priondoadter its application by means of a
sensitive analytical balance) and TEWL assessnasng parameter of skin barrier integrity.
Through several mathematical equations, the oldgiaeameters will provide relative depth
of the removed SC (so-called normalization of theé fickness) with the purpose of
diminishing the inevitable influence of the intranad inter-individual differences within the
set of the volunteers. Further, the potential ef developed TS method will be estimated for
the penetration assessment of the active sampiesifiated and characterized in phase one of
the research, as drug delivery systems of real toatp. Moreover, it is of interest to assess
the potential of the TS method to demonstrate iflaence of the very microstructure of the
applied emulsion system and/or the added penatrattancer in real in-use conditions of
topical drug application. Several methods of bigpteceutical characterization accepted by
the regulatory agencies for topical drugs will mmnducted in parallel with the TS method:
permeation studies with Franz diffusion cellsig)vitro — through artificial skin constructs,
and (ii) so-calledx vivo — through isolated human stratum corneum. Thermddaresults will
be evaluated for the potential correlation of tbaductedn vitro methods with data offered
by the TS technique of the suggested protocol.

U tre¢oj fazi TS tehnikate biti poreiena sa vazokonstriktornim testom za lekove iz grupe
kortikosteroida kao, sa izuzetkom kbkih studija, jedinimin vivo ispitivanjem dermalne
bioraspolozivosti i bioekvivalentnosti prindenim od strane regulatornih tela (FDA
Guideline, 1998). Komparacija dve vivo metode (TS kao tzv. dermatofarmakokotietii
vazokonstriktorni test kao farmakodinamski pristupjce sprovedena na primeru
hidrokortizona iz uzoraka formulisanih i priprenmjke u okviru prve faze istrazivanja.

In the third phaseTS technique will be compared to the vasocorigiricassay for the
topical corticosteroids as, with the exception lifical studies, the onlyn vivo method for
dermal bioavailability and bioequivalence assessnaecepted by the regulatory agencies
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(FDA Guideline, 1998). Comparison of the twn vivo methods (TS as a
dermatopharmacokinetic, and skin blanching assay @sarmacodynamic approach) will be
conducted with hydrocortisone-loaded samples pegpiar the phase one of the research.

U cilju sveobuhvatne karakterizacije uzorakeelprimenjene slede metode ispitivanja:
In order to conduct a comprehensive characterizatib the samples, the following
methods shall be employed:

Uvid u specifiénu koloidnu mikrostrukturu podloga stabilisanih alkil poliglukozidnim
emulgatorom ldie izvrSen primenom polarizacionog mikroskopa CaikZ ApoTome Imager
Z1 (Zeiss, Getingen, Nerdlea) integrisanog sa digitalnom AxioCam ICcl kamerom i
AxioVision 4.6 softverskim paketom. Dublji i pouzda uvid u slozenu anizotropnu
strukturu emulzionih podloga (formiranje kompleksniamelarnih gel i t#no-kristalnih
struktura) bée postignut primenom transmisione elektronske nsikopije (tehnika lomljenja
zamrznutog uzorka).

Insight into the specific colloidal structure of the basesstabilized with the alkyl
polyglucoside emulsifier will be obtained by pofaiion microscope Carl Zeiss ApoTome
Imager Z1 (Zeiss, Gottingen, Germany) integrateth i digital AxioCam ICcl camera and
AxioVision 4.6 software. A deeper and more precigederstanding of the complex
anisotropic structure of the emulsion systems (&irom of the complex lamellar gel and
liquid crystalline structures) is expected to behieged through transmission electron
microscopy (freeze-fracture technique).

Potencijal koloidne strukture podloge i/ili variranih korastvara¢a da rastvori
suspendovani leki na taj ndin utice na termodinaniku aktivnost model lekovitih supstanci
bice procenjen primenom svetlosne mikroskopije (CaisZ ApoTome Imager Z1, Zeiss,
Getingen, Nem&a; bez primenei-plocice), i to deskriptivno - uvidom u snimljene
mikrografije uveltanja 200x i 400x, i precizno - iZi@navanjem saturacione koncentracije
model lekovitih supstanci u formulisanim podlogama.

The potential of the base’s colloidal structure antbr the varied co-solvents to
dissolve the suspended drugnd hence influence the thermodynamic activityhef model
drugs will be evaluated using light microscopy (Caeiss ApoTome Imager Z1, Zeiss,
Gottingen, Germany; without-plate), i.e. descriptively — from the captured mographs at
magnifications 200x and 400x, and precisely — eatadg the model drugs’ concentration of
saturation in the formulated bases.

Ispitivanje stabilnosti uzoraka bice sprovedeno kroz merenje pH vrednosti (Hanna
instruments HI 9321, Michigan, SAD), elektre provodljivosti(konduktometar CDM 230,
Radiometer, Brgnshgj, Danska) i reoloSkih pararaefleontinualna i oscilatorna reologija)
primenom reometra Rheolab MC 120 (Paar Physicdild@sh, Nemaka) inicijalno (7 dana
nakon izrade), posle 1, 3 i 6 mes&avanja uzoraka na sobnoj temperaturi.

Stability assessment of the samplesill be evaluated through pH (Hanna Instruments
HI 9321, Michigan, USA), conductivity (Conductomet@€DM 230, Radiometer, Brgnshgj,
Denmark) and rheological measurements (continulbagillatory rheology) using a Rheolab
MC 120 rheometer (Paar Physica, Ostfildern, Germhamtially (7 days after preparation),
after 1, 3 and 6 months of storage at room temperat

Procena faznih prelaza i nd#ina inkorporiranja vode u emulzionom
sistemu/farmaceutskoj podlozi izvrSice se primenom diferencijalnog skenirsgg
kalorimetra Mettler DSC 820 (Mettler Toledo, GiesseNem&ka) i ureiaja za
termogravimetrijsku analizu Netzsch STA 409PG (Nelz Selb, Nentka).
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Phase transitions and the mode of water incorporabin within the emulsion
system/pharmaceutical basewill be evaluated using differential scanning cat@try
(Mettler DSC 820, Mettler Toledo, Giessen, Germaany)l thermogravimetry (Netzsch STA
409PG, Netzsch, Selb, Germany).

Ispitivanje brzine oslobadanja model lekovitih supstanci iz uzorakaéisprovedeno u
uredaju zadissolution test sa mini-lopaticama (Erweka DT 600, Heusenstamnmmaika)
primenom VanKel Enhancéréelija (VanKel Industries Inc., CA, SAD) uz membraoé
celulozaacetata. Liberaciona kinetika model lekovige procenjena primenom vise
matematikin modela koji potencijalno odgovaraju p&lstim emulzionim sistemima
(kinetika nultog reda, prvog reda, Higuchi i Hix@mewell model)pomaiu softverskog
paketa OriginPro 8 (OriginLab Corporation, Northaom UK).

Dissolution testingof the investigated active samples will be condddh a dissolution
apparatus equipped with a mini-paddle system (Eawek 600, Heusenstamm, Germany)
using VanKel Enhanc8rcells (VanKel Industries Inc., CA, USA) throughllalse acetate
membranes. Liberation kinetics of the model drugH e evaluated through several
mathematical models potentially suitable for setidsemulsion systems (zero-order, first
order, Higuchi and Hixon-Crowell kinetics) in Omgtro 8 software (OriginLab Corporation,
Northampton, UK).

Uvid u permeacione profile bice izvrSen primenom modifikovanih Franz-ovih
difuzionih ¢elija u kojimace donorska (ispitivani uzorak) od akceptorske f@asfatni pufer
pH 7,4 (USP31)) biti odvojene (i) ve8kam konstruktom kozeix vitro) i (ii) izolovanim
humanimstratum corneum-om (tzv. ex vivo pristup). Permeacijée biti praena tokom 30 h u
odgovarajdim vremenskim intervalima, a koncentracija lekdvifupstanci u eluatima da
odreiena primenom HPLC metode (HPLC, Waters, Eshbormadea).

Permeation profileswill be investigated using modified Franz diffusioells where the
donor phase (the investigated drug-loaded samplg)@ceptor phase (phosphate buffer pH
7,4 (USP31)) will be separated by (i) artificialirskconstructs i vitro) and (ii) isolated
human stratum corneum (so-calkedvivo approach). Permeation will be monitored over 30 h
in predetermined time points, while the drug coti@ion in the withdrawn aliquots will be
guantified using an appropriate HPLC method (HPW@ters, Eshborn, Germany).

Tokom razvoja i optimizacije tape stripping metode bi¢e procenjena pogodnost
primene dve vrste adhezivnih traka (D-squé@uDerm, Dallas, SAD i 3 Transporé",
3M HealthCare, UK). Takie, u cilju standardizacije procesa ekstrakcije Is&arake lie
varirano vreme izlaganja traka sa medijumom zaraksiju ultrazvuku (Sonorex RK102H,
Bandelin, Berlin, Nem&a) i vreme/brzina centrifugiranja (Tehtnica, Zeligz, Slovenija).
Paralelno sa sprodenjem protokola TS-a, merenje TEGV-aéwrSeno u raazlitim fazama
uklanjanja stratum corneuma osetlivom sondom udmja Tewametér TM210
(Couraget+Khazaka, Keln, Nettk@). Sadrzaj lekovite supstance u eluatimé kpprecizno
odralen primenom ultra visokoefikasnecte hromatografije sa masenom spektroskopijom
(UHPLC-MS).

In the scope of theevelopment and optimization of the tape strippingmnethod, the
potential use of two types of adhesive tapes (Dasufi, CuDerm, Dallas, USA and 3M
Transporé”, 3M HealthCare, UK) will be compared for the pwspo Additionally, as a
potential contribution to the standardization o tirug extraction process, the applied tapes
will be submitted to various duration of sonificati (Sonorex RK102H, Bandelin, Berlin,
Germany) and duration/speed of centrifugation (iieat Zelezniki, Slovenia). During the TS
protocol, TEWL will be measured in different phasé$SC harvesting using a sensitive probe
of Tewameteéf TM210 (Courage+Khazaka, Kéln, Germany). Drug conianthe obtained
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eluates will be precisely determined by means dfraulhigh performance liquid
chromatography-mass spectrometry (UHPLC-MS).

Aspekt bezbednosti ispitivanih podloga sa | bez dodatka izabranih
korastvaraca/potencijalnih ubrziva¢a penetracije bice procenjen (ijn vitro ispitivanjem
citotoksinosti nacelijskim kulturama (rekonstruisani humani epiderkoje je bazirano na
Mosmanovoj MTT redukcionoj metodi, i (i) primenommavremenihin vivo tehnika
bioinzenjeringa koze kojimée se dobiti uvid u slede parametre: a) hidratacija SC i b) pH
koZe primenom udaja Cutometét MPA 580, c) TEGV uréajem Tewamet& TM210 i d)
eritema indeks primenom aparata MexanfetéiX18 (svi proizvatata Courage+Khazaka,
Keln, Nem&ka).

Safety aspect of the investigated bases with andthaut the addition of the selected
co-solvents/potential penetration enhancersvill be assessed by (in vitro cytotoxicity
assay on cell cultures (reconstructed human epideribased on the Mosman's MTT
reduction method, and (iij)jn vivo skin bioengineering techniques which will provide
information on the following parameters: a) SC layobm and b) pH of the skin using
Cutomete? MPA 580, c) TEGV using TewamefeTM210 and d) erythema index by means
of Mexametef MX18 (all Courage+Khazaka, K6ln, Germany).

Analiza vazokonstriktornog efekta nakon lokalne primene hidrokortizona iz
izradenih uzoraka IBe procenjen neinvazivhom tehnikom bioinzenjeringaek primenom
uraiaja Mexametét MX18 (Courage+Khazaka, Keln, Nettka). Na ovaj n&n, merenjem
efekta izbeljivanja koze (engkin blanching assay) procenjuje se brzina i obim difuzije leka u
dermalnu vaskulaturu, Sto je u direktnoj korelaggidermalnom bioraspolozivosti leka.

Vasoconstriction effect after topical application & hydrocortisone-loaded samples
will be evaluated by a skin bioengineering techeiqusing Mexamet& MX18
(Courage+Khazaka, Koln, Germany). Hence, throughgkin blanching assay both rate and
extent of drug diffusion into the dermal vasculatwould be assessed, which is in direct
correlation with its dermal bioavailability.
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7. Ocekivani rezultati / Anticipated results

Kao ishod prve faze eksperimentalnog rad#kaje se dace primenjeni Seerni
emulgator alkil poliglukozidnog tipa pokazati dobpotencijal za stabilizaciju podloga
jednostavnog sastava koje bi naSle primenu kao ready-to-use, univerzalne podloge u
magistralnoj izradi lekova koji se primenjuju nazkolmajwi u vidu da je za primenjeni
emulgator pokazana sposobnost formiranja komplek&mnnelarnih téno-kristalnih faza,
ocekuje se dée se prisustvo spedifiih anizotropnih struktura dii primenom polarizacione
i transmisione elektronske mikroskopije. Tdkp smatra se dée karakterizacija izdenih
podloga primenom reoloskih merenja, ispitivanjem yiddnosti i elekttine provodljivosti
pruziti zadovoljavajte podatke o stabilnosti formulisanih podloga tokémmesecicuvanja
na sobnoj temperaturi (udaieni rok trajanja magistralno iztenih podloga tipa hidrofilnog
krema). Dodatno, s obzirom da je u pitanju emulgptododnog porekla koji se vauspesno
koristi na polju kozmetologije, formulisani uzotui trebalo da poseduju i dobre aplikativne i
senzorijelne osobine koje bi zadovoljile kriterijareavremenog pacijenta u pogledu kvaliteta
i oc¢ekivanih karakteristika farmaceutskih podlogatekuje se date speciftna koloidna
mikrostruktura formulisanih podloga biti sposobrea @mulguje i zadrzi izopropil alkohol,
glicerol i propilenglikol u ispitivanim koncentrgama, kao korastvata koji bi mogli da
uticu na bolje oslob#anje, permeaciju i penetraciju izabranih aktivnifpgtanci. Ispitivanje
formulisanih podloga kroz tri studije shja (ketoprofen, diklofenak dietilamin i
hidrokortizon) trebalo bi da ukaze na ekvivalenih@napreiene liberacione profile model
lekova u poréenju sa odgovaragim referentnim podlogama konvencionalnog sastava.
Konano, ali ne i najmanje vazno, od formulisanih podleg ¢ekuje dobain vitro/in vivo
bezbednosni i dermatoloSki proflak i nakon dodatka izabranih korastwaabrzivaa
penetracije, kao potencijalnih iritanasa.

The first phase of the research is expected to dstraie satisfactory potential of the
applied sugar emulsifier of alkyl polyglucoside ayfor stabilization of relatively simple
bases that could find use as the so-called readgédp universal bases in pharmaceutical
compounding of topical drugs. Taking into consitiera that the emulsifier is known to
generate complex lamellar liquid crystalline phases expected that the presence of such
specific anisotropic structures will be confirme@hapolarization and transmission electron
microscopy. Additionally, the physicochemical claesization of the prepared bases through
rheological measurements, pH and conductivity assest is expected to prove the
formulated bases stable during 6 months of stoahigeom temperature (usual expiry date of
extemporaneously prepared hydrophilic creams). bl@e since this natural-origin
emulsifier is already successfully applied in cosose the investigated samples should also
possess good applicative and sensory propertigswbald meet high expectations of a
modern patient concerning their quality. Furtheérisi expected that the specific colloidal
microstructure of the investigated bases will bie &b sustain isopropyl alcohol, glycerol and
propylene glycol in the selected concentrationsc@solvents that could induce enhanced
release, permeation and penetration of the chosagsd Through three case studies
(ketoprofen, diclofenac diethylamine and hydrosmntie), the investigated samples should
demonstrate equivalent or enhanced liberation lpfivhen compared to the conventional,
reference samples. Last but not least, the inwdstily bases are expected to possess
satisfactoryin vitro/in vivo safety and skin performance profile, even afteriticorporation
of the selected co-solvents/penetration enhanasngotential irritants.

S obzirom na broj kljgnih parametara TS metode kég biti varirani u drugoj fazi
istrazivanja, 6ekuje se date se definisati optimalan protokol ispitivanja kog pruZati
pouzdane rezultate uprkos brojnim izvorima varljadsti karakteristinim za veéinu in vivo
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metodologija. Kao potencijalna tehnika ispitivanjdermalne raspolozivosti lekova
kompleksnog sastava, ¢ekuje se dace pokazati zadovoljavaju osetljivost nakon
iskljucivanja moguih interferencija (uticaj primenjenog adheziva, arjenih korneocita i
sastojaka formulacije). Kroz ispitivanja uzoraka geve faze rada, od optimizovane TS
metode 6ekuje se da, u patenju sa prihvéenimin vitro i ex vivo ispitivanjima oslobdanja

i permeacije, bude dovoljno diskriminatorna da w@kada zn&ajan uticaj koloidne
mikrostrukture i/ili pojedinih primenjenih ubrziva penetracije. S obzirom da je u pitanju
metoda koja se bazira na realnim uslovima primekeva na kozi, ¢ekuje se d&e pored
parametara brzine i stepena penetracije leka kh@um corneum, kao sustinsku koznu
barijeru, pruziti informacije o speatfiim lek-koza interakcijama kroz uticaj primenjenog
nos&a na kohezivnost korneocita.

Having in mind the number of TS parameters abouietovaried in the second phase of
the research, it is anticipated that an optimatqua of the TS method could be defined,
which would offer valid results in spite of the neraus sources of variability common for the
mostin vivo studies. As a prospective technique for dermabaJadability assessment of
topical drugs of complex composition, it is expecte demonstrate satisfactory sensitivity
after diminishing possible interferences (influerdehe adhesive, stripped corneocytes and
formulation constituents). Throughout the invedima of the samples prepared in the first
phase of the research, the optimized TS methodnwbepared to the establishedvitro
and ex vivo release/permeation studies, is expected to beirdisative enough to indicate
significant influence of the colloidal structureddor some of the incorporated penetration
enhancers. Since it is a method based on reale@rzosditions of topical drug application,
apart from the parameters of rate and extent af genetration through SC as a fundamental
skin barrier, the method is expected to providerimation on specific drug-skin interactions
via the influence of the applied carrier on theneamrcytes cohesiveness.

Konano, komparativnim ispitivanjem TS tehnike i vazog&wiktornog testa (engkin
blanching assay) nakonin vivo dermalne primene kortikosteroidéekuje se d@e kao ishod
trece faze eksperimentalnog rada na primeru hidrokamtziz formulisanih uzoraka biti
pokazana dobra korelacija izche TS metode optimizovanog protokola i pribeae analize
farmakodinamskog odgovora kortikosteroida na k@g&ekivani rezultati druge i tée faze
istrazivanja ukazali bi na zéaan potencijal TS tehnike kawo vivo metode procene dermalne
bioraspolozivosti i bioekvivalentnosti koja bi seogha uvrstiti i u rutinske metode
biofarmaceutske karakterizacije lekova koji se gmjnju na kozi, posebno u situacijama
procene geneikih lekova, kako bi se kao krajnji ishod mogléekivati izostavljanje dela ili
ukupnih klinigkih ispitivanja novih, a pre svega ger&imn dermatoloskih lekova.

Finally, comparative assessment of the TS technaqukthe vasoconstriction test (skin
blanching assay) aften vivo topical application of corticosteroids (i.e. hydootisone from
the investigated samples), a good correlation betwithe TS method of the optimized
protocol and the acknowledged analysis of the &poorticosteroids’ pharmacodynamic
effect is expected as the outcome of the third @ludshe research. Anticipated results of the
phase two and three of the research would implgresiderable potential of the TS technique
as anin vivo method for dermal bioavailability and bioequivalerassessment that may find
its place as one of the routine methods for biaplageutical characterization of topical
drugs. This would be of considerable importancegeeglly in case of generic drugs’
evaluation, and could eventually allow omitting artpof or even completely excluding
clinical trials of (primarily generic) dermatologikcdrugs.
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D. Zaklju ¢ak

Na osnovu uvida u podatke koje je kandidat Ivanatélia navela u prijavi doktorske
disertacije, a posle analize istih, Komisija smakage predlozena tema doktorske disertacije
nawno zasnovana (na osnovu pregleda dostupne literatar oblasti formulacije,
fizickohemijskih ispitivanja iin vitro/in vivo metoda karakterizacije emulzionih sistema za
primenu na kozu). Podaci vezani za formulaciju azehost strukture koloidnih sistema
stabilisanih alkil poliglukozidnim emulgatorom mdnog porekla, kao i izbor variranih
korastvaraa/potencijalnih penetracionih inhensera i modelol&ih supstanci raztitih
fizickohemijskih osobina, ukazuju na potrebu za svechutom karakterizacijom
formulisanih sistema koja bi, nakon razmatranjeekata stabilnosti, bezbednosti, efikasnosti
i aplikativnih osobina, mogla dovesti do razvojaremenih emulzionih podloga tipa ulje-u-
vodi namenjenihex tempore izradi magistralnih dermatoloskih lekova, Sto g zn&aja u
individualizovanoj terapiji niza dermatoloskih ojaulja.

Based on the information that the candidate Ivaaadc has stated in the application of
the doctoral dissertation, and after their thoroaghlysis, the Commission believes that the
suggested subject of the doctoral dissertatiogiensfically founded (based on the review of
the available literature in the field of formulatiophysicochemical characterization amnd
vitro/in vivo methods for the assessment of emulsion systemendet for topical
application). Data concerning the formulation ahd overall complexity of the structure of
the colloidal systems stabilized with a naturafjorialkyl polyglucoside emulsifier, as well as
the varied co-solvents/potential penetration enbencand model drugs of different
physicochemical characteristics, imply that thei® a need for a comprehensive
characterization of the formulated systems thatld;oafter proper stability, safety and
efficacy considerations, lead to development oftemporary emulsion bases of oil-in-water
type intended forex tempore preparation of dermatological drugs, which is wfferest in
personalized therapy of diverse dermatological .

Variranje viSe parametara protokala vivo tape stripping metode (kljgni faktori koji
mogu uticati na dobijene rezultate, poput vrsteeadimih traka i postupka ekstrakcije leka)
uz sledstvenu komparativnu evaluaciju predloZzenetodee sa prihvéenim in vitro
biofarmaceutskim in vivo farmakodinamskim ispitivanjima, pruza ma@égost optimizacije
ovein vivo tehnike ispitivanja dermalne raspolozivosti lek&eanpleksnog sastava. Rezultati
ovih ispitivanja bi mogli doprineti uspostavljarkonane verzije Vodia ovog ispitivanja.

Varying several key parameters of timevivo tape stripping protocol (factors that could
influence the obtained results, such as the tygbheo&dhesive tapes used and the procedure of
drug extraction) along with the comparative evabrabf the suggested method with already
establishedn vitro biopharmaceutical aniah vivo pharmacodynamic investigation, offers the
possibility of optimization of thisn vivo technique for dermal bioavailability assessment of
complex drug dosage forms, which may contributeh® definition of the method's final
Guidance.
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Prema misljenjwilanova Komisije tema doktorske disertacije je aktael opravdana.
Clanovi Komisije predlazu Nastavno-nsmom veu da se Ivani Pantéliodobri izrada
doktorske disertacije pod navedenim naslovom.

According to all the members of this Commissior $lubject of the doctoral dissertation
is both contemporary and relevant. The membershef Commission suggest that the
Academic Council of Faculty of Pharmacy shouldwllgana Pantelic to resume work on the
doctoral dissertation of the aforementioned subject

Beograd, 13.02.2012. god.
Belgrade, 13.02.2012.
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