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Kaj so nanodelci
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Vellkka r eakti vna p/evrglina

Mognost vezave

kontrastna sredstva , katalizatorji, novi materiali...
(Nekateri ) nanodelci prehajajo v notranjost celic
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Vsak nanodelec svoj material
Stabilnost!
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Kje se nahajajo nanodelci

A okoljsko prisotni nanodelci (izpuhi, naravni viri) - saje

A proizvedeni: kozmetika (TiO »), tekstil  (nanosrebro), hrana
(E171 food grade TIO, SIO,), premazi...

A specifilne aplikacije (elektronika,
katalizatorji, biomedicina , biotehnologija)
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Biomedicinske aplikacije

Timeline | Development of nanoparticle therapeutics

evaluated but later proved too toxic

1960s first biologically active palymer (divinyl
ether-maleic anhydride copolymer) clinically

158,150

polymer—drug

137

conjugates

Ringzdorf first describes

Folymer—drug Bangham
conjugate discovers
reported® liposomes'*%

First liposomal—-drug
formulation reported ™

First controlled-
release polymer
device reported'™

Drug-loaded, albumin-
bazed nanoparticle
reported '™

Albumin-bazed
nanoparticle
first reported'®

General events are marked by a green border. molecular systems by a blue border, self-assembled systems by a black border and
nanoparticles. as defined below, by a yellow border. Definition of nanoparticle: nanoparticles for pharmaceutical purposes are defined as

approved for clinical uze

Anti-tumour PEG-protein conjugate

14

Long-circulating PEGylated
polymeric nanoparticles reported™™

First PEG—protein conjugate
anters markst (Adagen')

FLA nanoparticle
reported '™

Maeda dizcovers
EPR effect™

Loeng-circulating PEGylated

liposomes reported'™

First micelle formulation
approved (Cremophor,
Sandimmune)™?

Polymer-based
nanoparticle
reported!'

Polymer-based nanoparticle
enters clinical trials

164

First controlled-releaszs
formulation approved by
FDA (Zoladex)™?

Taxol approved by FDA
(Cremophor + paclitaxel

Manoparticles capable of
crossing BBB reported®™

First liposomal
formulations approved by
FDA (Doxil, Abelcet)™

solid colloidal particles ranging in size from 1 nm to 1.000 nm. They consist of macromolecular materials and can be used therapeutically
as drug carriers, in which the active principle (drug or biologically active material) is dissolved, entrapped or encapsulated, or to which the
active principle is adsorbed or attached. Abraxane, paclitaxel protein-bound particles for injectable suspension (Abraxis/AstraZeneca);
Adagen, PEG-adenosine deaminase (Enzon); BBB, blood—brain barrier; Copaxone, glatiramer acetate for injection (Teva Pharmaceuticals):
Cremophor, polyoxyethylated castor oil (BASF); EPR. enhanced permeability and retention; FDA, US Food and Drug Administration;
Gliadel, polifeprosan 20 with carmustine implant (Eisai); PEG. polyethylene glycol; PLA, polylactic acid; Sandimmune, cyclosporine
injection (Movartis); Zoladex, goserelin acetate implant (AstraZeneca).
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male molekule, pDNA,
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Biomedicinske aplikacije

Prilognost.

nove nanoformulaciieza ul i nkovine (zmanj gana
toksilnost, ciljna dostava)

gtevilo razvitih nanoformulacij vsak
za zdravljenje raka) - poenostavitev postopka FDA

bi ol ozdrkvita

Nevarnosti:
imuns ki odzi v, nezadosnekatare ul i nkovi t os
formulacije umaknjene

DIAGNOSTIKA Y S NOSILNA PLATFORMA
NMR re za MALE MOLEKULE in
elektronska » 4 ’* | MAKROMOLEKULE
mikroskopija . A G4 male molekule, pDNA,
DAOI I 1T HEE DPOAPAOAOE MiRNA:ShRNA. ...
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Sistemsko (kri: intravenozno
Lokalno (tumorji)

| | | vnosal/il zpostavity
odi stri buci jo, vnos 1n

, Intrarterijsko)

Preko sluznic (oralno, p | | uolfaktorni sistem)

Mehani z mi ( ROS,

pogkodbe membrane,

proliferacija, diferenciacija  , transport,...)

Citotoksi |l nost (1 C50), toksilnost
Akutna t oksi | nost, toksil|l nost

(dolgotrajna), biodistribucija

Imunogenost

Genotoksil|l nost

Spr ogl ianoy (Ag, ZnO), razgradljivost



