MULTIVALENT CARBOSILANE GLYCODENDRIMERS
DESIGNED FOR BIOAPPLICATIONS
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INTRODUCTION

An interplay of multiple interactions of the individual sugar units attached to the nano-scale molecular scaffolds governs ionic and H-bond interactions to promote crucial biological
processest. Moreover, to a large extent, it is responsible for the significantly reduced toxicity of the glycoconjugates compared to their molecular scaffolds?3. To address the need
for advanced synthetic tools, a robust and flexible route to conjugate carbohydrates to the periphery of carbosilane dendrimers (CS-DDMs) was developed. To boost multivalent
presentation, the CS scaffolds was tailored with a derivative of 4-hydroxy isophthalic acid to double the amount of peripheral reactive sites. In this manner, three series of 15t — 3rd
generation CS glyco-DDMs bearing gluco- and galacto- ligands conjugated to the molecule directly or via a short oligo ethylene glycol linker were synthesized to enhance
biocompatibility and hydrosolubility of the compounds. The cytotoxicity evaluation of the glyco-DDMs against both non-cancer (BJ) and cancer (A2780 and MCF7) cells revealed
their exceptional biocompatibility?.

The anthracycline doxorubicin (DOX), one of the most powerful chemotherapeutics, still raises concerns regarding its toxicity towards non-targeted tissues>. To reveal the potential
of the conjugates in drug delivery, molecules of DOX we encapsulated into the glyco-DDMs and an elevated anticancer activity of the resulting complexes was observed. The
biochemical research was further broadened with hematotoxicity and drug release kinetics assays.
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AFigure 3: IC50 values of the glyco-DDM/DOX complexes showed promising
anticancer activity of particular compounds (especially of 2"d and 3 generation). A robust and tunable synthetlc protocol

towards multivalent 1t — 3 generation CS

1201
G2 G3 110 G1 G2 G3

= o
=
'_(

metabolic activity [%]

metabolic activity [%]

CS-DDM,,-IPh-Gal
metabolic activity [%]

P Drug release of DOX at pH 7,4 B Drug release of DOX at pH 5,0 o egco-DDI\/Is was dGVElOpEd. Three series of

— concentration [uM] 17 -Glug

L i} . z z = GyIPh-Glusg glyco-DDMs with glucose and galactose

T = = § I ‘é‘ I I — G;-IPh-Glus, . ) .

: 3 g § w g G -Ph-Gal, peripheral units were subjected to a

= E g T 2::2: cytotoxicity (cancer, A2780 and MCF-7 cell

o E T REEErroa. ; BT S A 22 : 5 3 Ty i il - : :

8 concentratlon [uM] concentratlon [uM] j cor:ce:ltratl;r; EP'V;] § § 10+ j G1-IPh-OEG-GaI8 | I n e; n O n Ca n Ce r, BJ C e I I I I n e ) a n d

e e Y = G,-IPh-OEG-Galg . - . . .
A Figure 1: In vitro cell viability of cancer (MCF-7 and A2780) and non-cancer (BJ) cell 08w 190 b 08 n B b " s GyIPh-OEG-Gal, h.ematotox.lu.t.y evaluation revealmg >Uperior
lines after exposure to (A) G,-G, DDMs of the series CS-DDM-IPh-Glu, CS-DDM-IPh-Gal, fime (h time (h) biocompatibilit of the compounds. To
173 (h)

and CS-DDM-IPh-PEG3-Gal, and (B) to the corresponding glyco-DDM/DOX complexes A Figure 4: In vitro cumulative release (CR) of DOX from glyco-DDM/DOX explore their potential in drug deIivery DOX
revealed and exceptional biocompatibility of the glyco-DDMs and a promising complexes in PBS solutions at pH of a) 7.4 a b) 5.0 using a dialysis method. Briefly, ’
anticancer activity of the glyco-DDM/DOX complexes especially against A2780 . Briefly, each sample was weighted into dialysis vial and dissolved in distilled water. Then, molecules were encapsulated to form glyco-
MCF-7, A2780 and BJ cells were distributed into 96-well plates at a density of 1.5 x 10* the vial was incubated in PBS medium at 37°C. At different time intervals, the DDM/DOX complexes some of which showed
cells per well in the RPMI and/or DMEM medium. The next day, the medium was aliguote portions of the PBS solution were withdrawn and the concentration of o . ’ o .
replaced with fresh medium containing 20 ulL of the corresponding glyco-DDM, DOX, or released DOX was determined via UV-VIS spectrophotometry (500 nm) to calculate promising anticancer aCtNlty espeC|aIIy
glyco-DDM/DOX complex in 6 different concentrations (0.5 — 25 uM). After incubation the percetage of the released DOX. The results showed an incresed levels of CR against A2780 cancer cell line.

at 37 °C for 48 h, the cell viability was quantified via the resazurin reduction assay. under acidic conditions.
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