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a Open Access Full Text Article ORIGINAL RESEARCH

Sodium deoxycholate-decorated zein nanoparticles
for a stable colloidal drug delivery system

This article was published in the following Dove Press journal:
International Journal of Nanomedicine

Agnese Gagl iardi' Background: The use of biopolymers is increasing in drug delivery, thanks to the peculiar
Donatella Paolino! properties of these compounds such as their biodegradability, availability, and the possibility of
Michelan ge lo lannone? modulating their physico-chemical characteristics. In particular, protein-based systems such as
Ernesto Palma? albumin are able to interact with many active compounds, modulating their biopharmaceutical
Massimo Fresta? properties. Zein is a protein of 2040 kDa made up of many hydrophobic amino acids, generally

regarded as safe (GRAS) and used as a coating material.

na K . oo

Donato Cosco?®

Surfactant free

CH,
{,o o\/-}\
« [0 d :

Poloxamer 188

o]
0\/%;0 B

0 OH

(0]
HO(\/\ o 1 0/\?;0H

wHx+y+z=20

Tween 80 .
H Sodium

deoxhycholate




Physico-chemical characterization of zein-based
nanosystems

Physico-chemical characterization of zein-based nanosystems.

Zein T80 (% PLX188 (% SD (% Zeta potential

Sample Mean sizes (nm) Polydispersity index

(mg/ml)  w/v)4 w/v)P wW/V)¢ (mV)
A 0.2 - - - 401+ 16 0.28 + 0.14 Hia:1 |
B 0.4 - - - 312+ 9 0.25 + 0.01 31
C _ _ _ 140 + 1 0.23 + 0.01 6+1
D 0.8 - - - 1311 0.21 + 0.01 742
E 1 - - - 120+ 1 0.22 + 0.01 12+1
| F 2 - - - 106 + 1 0.20 + 0.01 20+ 1
G 3 - - - 115+ 1 0.42 + 0.01 30 ¢ 1
H 4 - - - 141 +3 0.53 + 0.02 30+ 1
I 2 1.25 - - 274+ 19 0.51+ 0.09 9.3+2
L 2 2.5 - - 127+ 1 0.17 + 0.01 12+1
M 2 5 - - 137+ 1 0.23 + 0.01 10 + 2
N 2 - 1.25 - 106 + 1 0.21 + 0.03 20+ 1
0 2 - 2.5 - 103+ 1 0.18 £ 0.01 33+5
p 2 - 5 - 93+ 1 0.12 + 0.01 21+3
To 2 - - 125  110:1 ___o011:001  34:3|
R 2 - - 2.5 306 ¢ 15 0.45 + 0.06 42+ 1
S 2 - - 5 >1000 0.72 £ 0.15 3745
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Physico-chemical characterization
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Heliyon 5 (2019) e02422

Contents lists available at ScienceDirect

Heliyon |Heliyon

};] JS.;FT‘\/[ ER journal homepage: www.heliyon.com
Paclitaxel-loaded sodium deoxycholate-stabilized zein nanoparticles: ) |
characterization and in vitro cytotoxicity Rt

Agnese Gagliardi”, Sonia Bonacci b Donatella Paolino ®, Christian Celia“, Antonio Procopio b
Massimo Fresta” ", Donato Cosco ™

? Department of Experimental and Clinical Medicine, University “Magna Greecia” of Catanzaro, Campus Universitario “S. Venuta”, 1-88100, Catanzaro, Italy
® Department of Health Sciences, University “Magna Greecia” of Catanzaro, Campus Universitario “S. Venuta”, 1-88100, Catanzaro, Italy
¢ Department of Pharmacy, University of Chieti - Pescara “G. d'Annunzio”, via dei Vestini 31, 66100, Chieti, Italy
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PTX released (%)

Sample EE(%) U MG
W Dubium sapientae initium
Empty \E3
0.1 mg/ml PTX 30+ 2.8
0.2 mg/ml PTX 36+3.4
0.3 mg/ml PTX 44 + 3.6
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Freeze-drying of PTX-loaded zein nanoparticles

Physico-chemical properties of zein nanoparticles prepared with a PTX concentration of 0.3 mg/ml as a function of different cryoprotectants after the freeze-drying
process.

Cryoprotectant Cryoprotectant concentration (% w/v) Mean size (nm) Polydispersity Index Zeta Potential (mV)
Before lyophilization - 110 £1 0.11 £ 0.01 -34+£29
- - =>1000%* 0.9 £+ 0.05 -25 +1.8
Glucose 5% 158 + 6%* 0.21 4+ 0.03 -39 +3.1
Glucose 10% 450 + 20** 0.89 + 0.04 -19 £ 0.1
Mannose 5% >1000** 0.9 + 0.08 21 +7.4
Mannose 10% 500 + 31** 0.66 + 0.03 -19 + 8.2
Trehalose 5% 150 + 2%* 0.19 + 0.01 -35 +2.7
Trehalose 10% 166 + 2%* 0.25 + 0.05 -36 £ 2.6
Sucrose 5% 175 + 8** 0.27 £ 0.07 -38 £ 5.2
Sucrose 10% 190 + 9%* 0.29 + 0.09 -37 +£3.3
Mannitol 5% 160 4+ 5%* 0.24 + 0.06 -38 +£2.1
[ Mannitol 10% 180 + 3** 0.19 + 0.04 -38 £3.9 |

**p < 0.001 (with respect to the formulation before the freeze-drying procedure).

1 Mannitol 9
Trehalose Mannose
)
d
Sucrose Glucose
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Cell viability (%) Cell viability (%)

Cell viability (%)
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Contents lists available at ScienceDirect =
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ELSEV]]: journal homepage: http://www.elsevier.com/locate/foodhyd
Characterization and refinement of zein-based gels S

Agnese Gagliardi %1 Prancesca Froiio ™', Maria Cristina Salvatici ”, Donatella Paolino?,
Massimo Fresta® , Donato Cosco
2 Department of Experimental and Clinical Medicine, University of Catanzaro “Magna Greecia”, Campus Universitario “S. Venuta”, I-88100, Catanzaro, Iraly

b CeME-Centro di Microscopie Elettroniche, CNR-ICCOM, Via Madonna del Piano10, 50019, Sesto Fiorentino, Italy
¢ Department of Health Sciences, University of Catanzare “Magna Greecia”, Campus Universitario “S. Venuta”, I-88100, Catanzaro, Italy
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A) Solid-liquid balance (SLB), B) elasticity index (EI) and C) macroscopic viscosity index (MV1) of zein dispersions
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Sample Flow Behavior Index (n) Consistency coefficient (K) Coefficient Determination (R?)
Zein 10% w/v 1 0.0252 0.9964
Zein 12.5% wi/v 0.90 0.09 0.9943
Zein 15% w/v 0.3065 0.651 0.9947
Zein 20% w/v 0.1318 0.878 0.9969
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