Dendrimeric organic nanomaterials at the Fe(lll)-oxide-water interface:
Size effects on dynamics of binding
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Let’s Talk Science

Introduction

. Synthetic nanomaterials revolutionize how we do things industrially, medically, and
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important applications in drug and gene delivery) and vary in both size and functionality

. This research investigates the effect of PAMAM size on interactions with ferrihydrite
(FFH) while holding functionality constant (PAMAM-COOH)
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« Quantity sorbed was similar for all three sizes of PAMAM, ranging from 29.6% to 30.1%
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Effect of Size on Kinetics and Dynamics

Normalized Integral of Sorption

@ = 2.9 nm, # of surface groups = 16 @ = 4.5 nm, # of surface groups = 64 @ = 6.7 nm, # of surface groups = 256

. The sorption rates were similar for all three sizes of PAMAM
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Normalized Integral of Desorption

where,

« Number of carboxylic groups was held
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2 S, and S, are the fractional sorption/desorption accounted for by
constant go -~ stage 1 and 2, respectively
_ _ N k," and k," are the rate constants for stage 1 and 2, respectively
. All experiments were run at pH 5 and in = 4] P 2;2 t1/21 and ty , , are the half-life for stage 1 and 2, respectively
triplicates < 20‘_3.;:'5" . GBS t is the overall reaction time
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. Effluent absorbance was monitored using
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UV-Vis setup. Image drawn by Evelyn Morales, lab cohort member Size has no effect on how PAMAM sorbs onto ferrihydrite. During desorption, less G5.5 is
G1.5 49 .2 1.99 1.57 90.8 0.656 4.37 G1.5 47.3 1.80 1.40 92.7 0.767 3.88 . - . .
Sorption Desorption removed but at a faster rate than G1.5 and G3.5, both of which behave similarly during
G3.5 499 1.53 1.63 010628 460 - Gis 420 191 1.5 >80 0816 375 desorption. The interaction between PAMAM and FFH occurs in two steps. It is believed that
G5.5 45 4 1.64 1.55 54.6 0.661 429 G55 4330 216 1.16 56.7  0.816  3.47 the first faster step takes place on the ferrihydrite surface, whereas the second slower step is
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o All three sizes of PAMAM sorb/
desorb onto/off of FFH in two
distinct steps: a faster first step
and a slower second step
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