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Figure S1. Transmission electron microscopy of AuNRs (a) as-synthesized and (b) after partial
ligand exchange to N,N’-bis(acryloyl)cystamine. Scalebars are 100 nm.
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Figure S2. Characterization of the refractive index sensitivity of the AuNRs. (a) UV/Vis/NIR
extinction spectra of AuNRs in varying refractive index media. The plasmon resonances red-shift
as the medium changes from water (purple) to 25/75 (blue) to 50/50 (green) and 75/25 (orange)
water/glycerol mixtures and finally to pure glycerol (red). (b) Peak position of the longitudinal
plasmon resonance of AuNRs versus refractive index of the medium. The dashed line shows a line
of best fit with a slope of 310 nm/RIU.
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Figure S3. Extinction spectra of AuNRs. (a) Minimal change is observed upon partial ligand
exchange to N,N’-bis(acryloyl)cystamine. (b) Minimal shift in the plasmon resonances are
observed upon growth of the PNIPMAm shell, but an increase in scattering is evident at shorter
wavelengths.
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Figure S4. Temperature dependent extinction of AuNRs without PNIPMAm. (a) NIR extinction
of as-synthesized AuNRs as temperature is increased from 20°C to 80 °C. (b) Longitudinal
plasmon resonance peak position vs temperature shows minimal change for as-synthesized
AuNRs. (c) NIR extinction of ligand-exchanged AuNRs as temperature is increased from 20°C to
80 °C. (b) Longitudinal plasmon resonance peak position vs temperature shows minimal change

for ligand-exchanged AuNRs.
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Figure S5. Dynamic light scattering data of AuNR-PNIPMam microgels while (a) heating and (b) cooling. Two independent
measurements were made of each sample at each temperature.



(a)870 : : : 250 (b) 500 : ,
x O(I)OOOOOOO (0] O Heating
__860F ®) 1200 400 X X %_Cooling
Z 850 x %O
'—‘é 150 ’g E 300
2840t |l E &£
= ; =z
z o 100 5 g2 200
Ay K L
820 | :oooo X y 150 100 O x
810 . . L 0 0 . L L :
280 300 320 340 360 290 300 310 320 330 340
Temperature (K) Temperature (K)

Figure S6. (a) Plasmon peak position (left y-axis) and hydrodynamic radius (right y-axis) of
another sample of AUNR@PNIPMAm vs temperature. (b) Hydrodynamic radius of PNIPMAm
microgel (with no AuNR) while heating and cooling.



(a) Heating

e

25°C

45°C

47°C

49°C 51°C 54°C 60°C

10 =T 10 —T st 1.0 — 10 st 1.0 — 10 e 1.0 —r

0.8 —2nd 08 —2nd =2nd 0.8 —2nd 08 —2nd 0.8 —2nd 0.8 —2nd 0.8 —2nd
% 0.6 ‘ E 08 g - g"-ﬁ % 0.6 %' 0.6 % 0.6 %‘" 0.6

2 2 2 H

fos ‘ gos 204 Los Lo4 £o04 S04 Zos
Tz ‘ 0.2 02 [\ 0.2 0.2 0.2 0.2

0.0 I | 0. 0.0 0.0 0.0 0.0

10 1 1000 10000 10 100 1000 10000 10 100 1000 10000 10 100 1000 10000 4o 100 1000 10000 10 100 1000 10000 10 100 1000 10000 1 10 100 1000 10000
Hydrodynamic Radius (nm) Hydradynamic Radius (nm) Hydrodynamic Radius (nm) Hydrodynamic Radius (nm) Hydrodynamic Radius (nm) Hydrodynamic Radius (nm) Hydrodynamic Radius (nm) Hydrodynamic Radius (nm)
431 34 (nm) 141 + 8 (nm) 79 +3 (nm) 57 13 (nm) 60 +9 (nm) 42 +2 (nm) 40+ 2 (nm) 25+ 5 (nm)
(b) Cooling
25°C 35°C 45°C 47°C 49°C 51°C 54°C 60°C

100 —1st 1.0 st 1.0 —T 1.0 —r 1.0 st 10 st 1.0 st 1.0 —is

08 — 2 08 —2nd| o —2nd | 08 —2nd 08 —2nd 08 —2nd au —2nd z.a.aa —2nd
Z0s 206 ég‘ 06 ‘7:,' 06 f 06 E 05 U gos
2 2 £
Loa £os 204 o4 £o4 204 Zos 204
To2 02 J 02 02 02 02 02 02

LX 0.0 . A 00 0.0 04 0.0 0.0 0.0

1 1 1 1 10 10 100 1000 10000 10 100 1000 10000 1 0 100 1000 10000 1 100 1000 10000 1 100 1000 10000 10 100 1000 10000
! Hydr‘t?dyna?f& R:dm (:&n’on Hvdr?:dvml:l‘:c mZ?l {um)un Hydrodynamic Radius (nm) Hydrodynamic Radius (nm) Hydradynamic Radius (nm) Hydrodynamic Radius (nm) Hydrodynamic Radius (nm) Hydrodynamic Radius (nm)
544 + 192 (nm) 422 +0.02 (nm) 61+ 7 (nm) 47 + 4 (nm) 45 + 4 (nm) 30 +9 (nm) 31+0.4 (nm) 25 +5 (nm)

Figure S7. Dynamic light scattering data of PNIPMam while (a) heating and (b) cooling. Two independent measurements were made
of each sample at each temperature.
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Figure S8. One-dimensional 'H NMR of AuNR@PNIPMAm microgel shows four broad
resonances corresponding to sidechain (a and b) and backbone (c and d) protons of the PNIPMAmM
as well as the crosslinker (e).
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Figure S9. Small angle X-ray scattering data of AuUNR@PNIPMAm upon heating and cooling.
The invariance of the scattering pattern indicates that the structure of the AuNR has no temperature
dependence.
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Figure S10. Inversion recovery of the backbone proton of PNIPMAm in AuNR@PNIPMAm at
various temperatures, with monoexponential (a-d) or biexponential (e-f) fits. The shaded areas
indicate 95% confidence intervals. At 303 K and 313 K, the relaxation is well-described by a
monoexponential function, while at 298 K and 316 K, a biexponential function is required.



