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Adapted from Raza et al., 2020
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Physico-chemical characterization of zein-based nanosystems.

Sample
Zein 

(mg/ml)

T80 (% 

w/v)a
PLX188 (% 

w/v)b
SD (% 

w/v)c
Mean sizes (nm) Polydispersity index

Zeta potential

(mV)

A 0.2 – – – 401 ± 16 0.28 ± 0.14 -14 ± 1

B 0.4 – – – 312 ± 9 0.25 ± 0.01 -3 ± 1

C 0.6 – – – 140 ± 1 0.23 ± 0.01 6 ± 1

D 0.8 – – – 131 ± 1 0.21 ± 0.01 7 ± 2

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

O 2 – 2.5 – 103 ± 1 0.18 ± 0.01 33 ± 5

P 2 – 5 – 93 ± 1 0.12 ± 0.01 21 ± 3

Q 2 – – 1.25 110 ± 1 0.11 ± 0.01 -34 ± 3

R 2 – – 2.5 306 ± 15 0.45 ± 0.06 -42 ± 1

S 2 – – 5 >1000 0.72 ± 0.15 -37 ± 5

Physico-chemical characterization of zein-based

nanosystems
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Physico-chemical characterization



Nanoinnovation 2020, 15-18 September, Rome



Nanoinnovation 2020, 15-18 September, Rome

Dynamic Light Scattering



Nanoinnovation 2020, 15-18 September, Rome

Nanoparticle Tracking Analysis
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High Performance Liquid Chromatography

Sample EE(%)

Empty -

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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Stability of zein dispersions

25°C
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Trehalose

Sucrose
Glucose

Mannitol

Mannose

Freeze-drying of PTX-loaded zein nanoparticles
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Future perspectives
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Rheolaser Master®
Viscous

ViscoelasticMSD

nm2

tdec

Diffusive wave spectroscopy
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B

A) Solid-liquid balance (SLB), B) elasticity index (EI) and C) macroscopic viscosity index (MVI) of zein dispersions

Diffusive wave spectroscopy
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Kinexus Rotational

Rheometer®

Frequency sweep tests
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Sample Flow Behavior Index (n) Consistency coefficient (K) Coefficient Determination (R2)

Zein 10% w/v 1 0.0252 0.9964

Zein 12.5% w/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

Flow behavior
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Future perspectives
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