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SAVREMENE TENDENCIJE U RAZVOJU NOSACA
LEKOVITIH SUPSTANCI

Marija Primorac, Ljiljana Eortlevid, Dragana Vasiljevid
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Savremcni nosaii lekovitih supstanci mogu znadajno pobolj5ati kvalitct. bczbednost i
rrfikasnost leka. Koloidni nosadi (nanodestico, submikronske/mikroemulzije, rnicele" liposomi.
dendrimeri) irnaju znadajan potenciial u l'orrnulaciji novijih farrnaceutskih oblika i nalaze se u
velikom broju konrercijalnih preparata.

Cilj rada.je upoznavanje sa osobinama i rnoguinostima primcne nanodestica. polirnernih
n-ricela i dendrimera. kao nosaia lekor.itih supstanci. u dizajniranju i razvoju novih lekova.

Sprovedena su brojna istraZivanja u cilju razvoja i unapredenja nanodestica kao nosada
lekovitih supstanci idijagnostidkih sredstava. Neki od znada.iirih rezultata u okr,iru ovih
tstraZivanja odnose se na: poveianje selektivnosti isporuke leka uz rninitriziranje sporednih
efckata, prevazilaZenjc bioloSkih barijera. poveianje bioloSkc raspoloZivosti, unapredenje
kontrolisanog/produZenog oslobadanja leka i kompliiarlse, a ulaZu se i ozbiljni napori za
poveianie preciznosti ciljne isporuke leka na intraiclijskorn nivou. Na ovaj nadin otvara se

rloguinost da se lekovi-kandidati. koji su ranije odbaieni zbog neprihvatljivog toksikoloskog
profila, ili nemoguinosti da budu primenjeni u konvencionalnim farmaceutskim oblicima zbog
rnale bioloike raspoloZivosti ili nestabilnosti. reformuliSu kao nanodestiini sistenri.

S drr-rge strane. bitan aspekl nanomedicine je i razvoj novih efikasnih dijagnostidkih i

skrining tehnika tako da nanodesticni sistenri sve vise dobi-jaju na znada.ju u oblasti molekularne
dijagnostike. iestice nanon.retarskih clirrenzija. upotrebljenl tao markeri. povedavaju osetljivost.
brzinu i fleksibilnost biolo5kih testova merenjem prisustva ili aktivnosti odabrane supstance.

Polimcrne rnicele kao nanonosadi lekovitih sLrpstanci i gena intcnzi\rno se istraZuju
posledniih nekoliko godina. Struktura i tlzibko-hemi-jskc osobine arnfifilnih hlok kopolimera, koji
lbrntiraju polinrerne micele. utidu na vaZne osobine ovih nosada kao Sto su: r.elidina iestica.
stabilnost. kapacitet inkapsulacije i kinetika oslobadanla lekovite supstanoe. Rezultati dosadaSnjih
pretklinickih iklinidkih ispitivanja micelarnih fbrrnulacija antikancerskih lekova (paklitaksel.
doksorubi ci n) opravdavaj u dal.j a i straZivanj a.

Dendrimeri su sintetski uonodisperzni n.raklomolekuli koii se dobijaju odgovara.itLiim
"arhitektonskim" dizajniranjern jezgra. viSestrukih bodnih (raivastih) rnolekula i povrSinskih
nrolckula. Precizna sirrel.riina arhitektura dendrimera. taino definisana velidina (2-10 nnr). oblik,
duZinn/gustina radvastih jedinica i furrkcionalnost povrSine. iini ove nanonosaie pogodnim za
inkapsulaci.ju/vezivanie/adsorpciju lckovitih supstanci i gena. Brojna istraZivanja rezultovala su
razvojcm prvog preparata zasnovanog na tehnologi.ji dendrimera (VivaGelrM) koji se nalazi u fazi
klinidkih ispitivania.
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NOVEL TRENDS IN THE DEVELOPMENT OF DRUG
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Novel drug carrier systems may significantly enhance qr"rality" safefy and
:.Jcacy of drugs. Colloidal drug carriers such as nanoparticles. submicrol.l
rirulsions/microemulsions, rnicelles as well as liposornes, show great potential in
Lrrmulation of novel dosage fonns, and are present in a great number of cotnmercial

:rroducts.
The aim of this paper is to introduce to properties of nanoparticles. polimeric

:ricelles and dendrimers as drllg delivery carriers in design and development of ne\\'
Jrugs.

Extensive investigation has been carried out to develop and improve
nanoparlicles as carriers of drugs and imaging agents. Sorne important results ol these
rnr,estigations are: increasing a precision of delivery while minimizing side effects.
.rvercoming biological barriers, enhancing bioavailability. impror ing
.-ontrolled/sustained release of dmgs and patient compliance, enabling rnore precise
rargeting to the level of direct intracelular delivery.

Nanotechnology is opening new therapeutic opportunities for agents that cannot
be used effectively as conventional drug fonnulations due to poor bioavailability or
Jrr-rg instability. Drug candidates that failed previously because of unacceptable toxicity
profrles or inability to administer them in conventional forms, may be reformulated as

rianopartculate delivery systetns.
On the otlier hand, main aspect of nanomedicine is the development of novel and

more effective diagnostic and screening techniques. so nanopafticulate systems are
irnporlant in the field of rnolecular diagnostics. Nanoscale particles, used as labels,
jncrease the sensitivity, speed and flexibility of biological tests measuring the presence
or activity ofselected substance.

Polymeric micelles have been intensively studied in recent years as nanocarrier
systerr for drug and gene delivery. Critical features of the polymeric micelles as drug
carriers, inch.rding particle size, stability, and loading capacity and release kinetics of
drugs. can be rnodulated by the structllres and physicochemical properties of the
constituent amphiphilic block copolirners. Until now, several micellar lonnulations of
antitumor drugs (paclitaxel. doxorr-rbicin) have been studied in preclinical and clinical
trials. and their utilit-v has been demonstrated.

Dendrirners are synthetic rnacrornolecules r'vith syrnmetrical architecture
consisting of central core. branched r-rnits and surface molecules. The high ler,'el of
control possible over the architectural design of dendrimers, their size (2-10 nm), shape.
branching length/densitv, and their surface functionaliry, clearly distinguislies these
structures as unique and optimum carriers for drug molecules and gene transfection. The
bioactive agents may be encapsulated into the interior of the dendrimers or chemically
attached/physically adsorbed onto the dendrimer surface. As a result of numerous
investigations. the first therapeutic product based on dendrimer technology. VivaGelrM,
has been developed, and is currently undergoing clinical trials.
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