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Abstract Synthesis Binding and Loading Capacity pginding constant Ky = fpybound
Starch NanoParticles (SNPs) modified with hexanoic anhydride were 0. )L Fpywater|SNP]
examined by the technigue of fluorescce spectroscopy using pyrene in : o A A | o 10 2.0 n
order to verify the presence of hydrophobic microdomains upon o NUCES ° ® a
dispersion in water and to examine their level of hydrophobicity. o |~ Pyridine "o oH ] 7 g 08
Fluorescence parameters such as 7, kj, 1,/l3, Kg, and pyrene loading RT, 24h e 0.6
capacity were obtained to quantify the level of the hydrophobicity of s
the SNPs. An increase in 7, and a decrease in k, and I,/l; with _ PO, or B S04
increasing degree of substitution (DS) of propionic/hexanoic anhydride Functional Group | Degree of || Functional Group | Degree of 5
demonstrated that the environment provided by the modified SNPs was substitution supstitution £0.2
more viscous and less polar. Increase in K; and loading capacity with 0.03 0.03
increasing DS indicated that the modified SNPs with a higher DS had Propionic Acid (C3) 0.05 Hexanoic Acid (C6) 0.05 0.0 9 9 4 6 8 10 o - 0
Increased Interactions with the hydrophobic molecules thereby 0 0.10 o . _ . _
Indicating their potential as carriers of hydrophobic compounds. The : o 015 | O)K/\/\ 882 [ CoSNPwith DS=0.1], /L [ COSNP with DS=0.08], g/L
delay of binding of pyrene to HM-SNPs was observed at high 0 ° 0'20 o o ' 0.60 0.6
concentration of HM-SNPs which indicates the reduction of the surface 1O OH ) - ' HO 0.10 050 - ® ¢ 205 - d
area due to the aggregation. The diameters of HM-SNP at different N 0.25 oR - L- 0.12 | g | "
concentrations were estimated with the model and demonstrated with a 0.15 =040 £ 0.4 - ®
dimater obtained from Dynamic Light Scattering (DLS) measurement. Results and discussion —1&0_30 ‘ %‘0_3 _
Introduction _ X 0.20 %O 2 -
Starch NanoParticles (SNPs) were modified with different degrees of Quenching Study O
substitution (DS) of hexanoic anhydride in order to change their o 0.10 = 0.1 ” ¢
amphiphilic character. This modification led to the formation of Stern Volmer Equation — = — = 1ok,[Quencher] + 1 000 | | “5 OO L‘—.
hydrophobic microdomains upon dispersion of the modified SNPs In 400 0.00 0.10 0.20 0.30 . 0.05 0.10 015
water. The presence of hydrophobic microdomains allowed SI_\IES to 350 mitromethane] 10000 - [nitromethane]? Degree of Substitution Degree of Substitution
uptake hydrophobic molecules such as pyrene. As the hydrophobicity of ~ 300 _ _ L ifetime | | | |
SNPs increased, the interactions with pyrene were expected to increase > org Intensity | ~1000 - Figure 3. a) Change in fraction of pyrene in water and bound to HM-SNP
which could be demonstrated monitoring the loading capacity and @ 500 o b) Plot of the ratio qf pyrene concentration in water over pyrene bound to
binding constant (Kg) of pyrene to the modified SNPs. Pyrene has = 150 S 100 - HM-SNP as a functl_on of [HM-SNP] c) (_Zhange In binding constant (K;)
distinguishable fluorescence properties that can be applied to describe the ; 100 S 0 Ty | and d) Loading capcityof pyrene as a function of DS
level _of hyd_rophoblut_y. The hydrophobicity of the modified SNPs were L_:E 5 | | q ) fwfw. Aggregation of HM-SNP
examined with these five fluorescence parmeters. g LA N, 1 \ i | o
cound 10 hvdronhons 25 450 - 0 500 1000 Pyrene binds to Fhe surface of HM-SNP. | [SNP]ODO+{[ ]N[ ]"JDagg
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microdomain of SNP Wavelength, nm concnetration which results in the delay of [SNPL{ N }
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Q Cigure 1. a) Fluorescence spectra and b) fluorescence decays of Figure 3. P_Iot of (a) f,, nd/free @Nd (D) the hydrodynamic digmeter predicted
ho C Q oyrene loaded HM-SNPs at different [nitromethane]. ¢) Stern-\Volmer from Equation 3 (---) and measured by DLS () as a function of C6(0.15)-
* nlot. d) Bimolecular rate constant for quenching of pyrene by SNP concentration.
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