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Figure S1. (a) Secondary particles begin to form very soon after sonication, but additional sonication 

re-disperses the particles and breaks up agglomerated EDTA-MNPs. (b) Uncapped MNPs appear 

larger than what is observed in TEM. 
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Figure S2. (a) Raw 1-D scattering data used to determine P(r). (b) Simulated P(r) fits were deter-

mined using SASView and normalized to a peak value of 1. 

 

Figure S3. SEM micrographs of drop-cast (a) MAuNPs and (b) 0.2 mM PEG-MAuNPs. 
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Figure S4. MAuNPs can be used to detect 4-MBA, PABA, and BA. 

Concentration Determination 

An aliquot of 1 vol% of the as-synthesized MAuNP solution was diluted to 0.1 vol% 

or 0.01 vol%. UV-vis was performed using 1 cm cuvettes, and the peak absorbance was 

recorded. Molar concentration was then calculated using the Beer-Lambert law (Equation 

(S1)) 

𝐴 = 𝜀𝐿𝑐 (S1) 

where A is the absorbance, ε is the molar attenuation coefficient, L is the path length, and 

c is the molar concentration. L was taken to be 1 cm, and ε was taken to be 3.36 × 109 M-1cm-

1.1 

Theoretical Mass Concentration Calculation 

Using the bulk densities of Au and Fe2O3 and the nanoparticle dimensions as deter-

mined by TEM, the theoretical mass concentration was determined. 

𝜌𝐹𝑒2𝑂3
= 5.24 g cm3⁄  

𝜌𝐴𝑢  =  19.3 g cm3⁄  

𝐷𝑀𝑁𝑃  =  10.8 nm 

𝐷𝑀𝐴𝑢𝑁𝑃 
=  27.2 nm 

The nanoparticle number density, 𝜌𝑁, was calculated by multiplying the molar con-

centration, 𝑀, by Avogadro’s number, 𝑁𝐴. 

𝜌𝑁 = 𝑀 ∙ 𝑁𝐴 

The mass of the MNP, 𝑚𝑀𝑁𝑃, was calculated by assuming a spherical geometry. 
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The mass of the Au in the MAuNP, 𝑚𝐴𝑢𝑁𝑃, was also calculated by assuming a spher-

ical geometry. 

𝑚𝐴𝑢𝑁𝑃 = 𝜌𝐴𝑢 ∙ (
4𝜋

3 (
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2
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The total mass of one MAuNP, 𝑚𝑀𝐴𝑢𝑁𝑃, was taken to be the sum of the masses of 

the core and the shell. 

𝑚𝑀𝐴𝑢𝑁𝑃 = 𝑚𝑀𝑁𝑃 + 𝑚𝐴𝑢𝑁𝑃 

Finally, the mass concentration of the nanoparticle dispersion, 𝑐𝑀𝐴𝑢𝑁𝑃𝑠, was calcu-

lated with the following equation. 

𝑐𝑀𝐴𝑢𝑁𝑃𝑠 = 𝑚𝑀𝐴𝑢𝑁𝑃 ∙ 𝜌𝑁 

NMR Sample Preparation 

PEG-MAuNPs were synthesized, and 500 μL of concentrated PEG-MAuNP disper-

sion was collected. This dispersion was split evenly between a centrifuge tube and a mi-

crocentrifuge tube. The sample in the centrifuge tube was centrifugally rinsed three times 

with 3 mL D2O (3,200 rpm for 5 min). 100 μL of the solution was collected and added with 

390 μL D2O and 10 μL 0.124 M pyridine in a 5 mm NMR tube. The sample in the micro-

centrifuge tube was dried under air, added with 100 μL chloroform and 1 mL 0.1 mM 4-

MBA and sonicated for 30 s to re- disperse the PEG-MAuNPs in the incubation solution. 

After the 24-hour incubation period, the sample was centrifugally rinsed three times with 

3 mL chloroform (3,200 rpm for 5 min). 100 μL PEG-(4-MBA)-MAuNP dispersion was ex-

tracted and subsequently dried under air. The sample was then re-dispersed in 100 μL 

D2O using 30 s sonication. The sample was then added with 470 μL D2O and 10 μL 0.124 

M pyridine in an NMR tube. 
(4-MBA)-MAuNPs were prepared in 0.1 mM 4-MBA and rinsed with chloroform as 

described previously. 180 μL concentrated dispersion was extracted and split evenly be-

tween two microcentrifuge tubes. The sample in the first microcentrifuge tube was dried 

in air, re- dispersed in 2 mL D2O (via 30 s sonication), and centrifugally rinsed three times 

with D2O (3,200 rpm for 10 min). 35 μL concentrated (4-MBA)-MAuNP dispersion was 

extracted and added with 455 μL D2O and 10 μL 0.124 M pyridine in an NMR tube. The 

sample in the second microcentrifuge tube was dried in air, re-dispersed in 90 μL DI water 

(via 30 s sonication), and centrifugally rinsed three times with DI water. 20 μL concen-

trated (4-MBA)-MAuNP dispersion was extracted and added with 2 mL of 2 mM PEG. 

This solution was left stirring overnight. The sample was then rinsed centrifugally three 

times with 3 mL D2O (3,200 rpm for 5 min). 60 μL concentrated (4-MBA)-PEG-MAuNP 

dispersion was extracted and added with 430 μL D2O and 10 μL 0.124 M pyridine in an 

NMR tube. 
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