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Calculation of the PDMA content of the block copolymer brushes.

The PDMA content of the block copolymers was calculated from the GPC and TGA data. From

the number average molecular weight of the P(IMMA-co-GlyMA) block (Mrll) and the number
2

average molecular weight of the PDMA block (M n), the PDMA content is':

M,
wt% PDMA;p. =

1 2
Mn+Mn (Sl)



It is worth noting that the PDMA content determined by equation S1 is accurate only if the chain
extension efficiency of the polymer is close to 100%, and for polymers with narrow molecular
weight distributions.

Alternatively, using the TGA weight loss for the rods grafted with the first PIMMA-co-GlyMA)
block (AW/) and the weight loss of the rods grafted with the P(MMA-co-GlyMA)-b-PDMA block

copolymer (AW,), the PDMA content is:

AW, (100 - AW,)
AW, (100 - AW,) (S2)

wt% PDMAy, = 100(1 -

Calculation of the grafting density of the block copolymer brushes.
The grafting density, o, of the polymer on the silica rods was calculated using the following

equation?:

2

(chains) mpalymer (g)'NA (mOl - 1)
o
nm

Mitica(9)-Ssp(nm*.g ™). M, (g.mol ™) (S3)
Where, M, is the polymer molecular weight measured with GPC, S, is the BET specific surface

mpolymer

and N, is the Avogadro number. The ratio silica was calculated from the respective weight
losses, of the polymer functionalized particles (AW(Si-P)) and the initiator functionalized particles

(AW(Si-I)), measured by TGA3:

mpolymer _ AW(Si - P) AW(Si - I)
Meilica 100 - AW(Si-P) 100 -AW(Si-1)
(S4)



Figures and Tables

Figure S1. (a) SEM image, (b) length distribution and (c) diameter distribution of the silica rods.

The dimensions of the silica rods were measured using ImagelJ on at least 200 particles.
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Figure S2. GPC traces of the "free” polymers, P(MMA-co-GlyMA) (black

-2 and

(red, dashed line), grown in solution at the same time as the grafted polymers, for (a) SiP

(b) SiP-3.
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Figure S3. TGA analysis of the rods grafted with the initiator molecules (black, solid line), the
P(MMA-co-GlyMA) block (blue, dashed line) and the P(MMA-co-GlyMA)-b-PDMA diblock

copolymer (red, dotted line), for (a) SiP-2 (b) SiP-3.
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Figure S4. SEM images of the (a) SiP-0 and (b) SiP-2 core-shell rods. Insets show higher

magnification images of the rods.



Figure S5. EDS analysis of (a) the SiP-2 core-shell rods and (b) the HR-2 hollow polymer rods

deposited on GaAs substrates.

Table S1. Average dimensions of the bare silica rods, SiP-2 and SiP-3 core-shell rods and HR-2

and HR-3 hollow polymer rods.

Bare silica

(nm)

SiP-2 HR-2 SiP-3 HR-3
rods
Diameter (nm)? 33040 | 390+40 | 550+80 | 41040 | 420110
Length (um)? 4+2 4+2 5+2 4+2 4+2
Polymer shell thlclbiness by SEM i 30 i 40 i
(nm)
Polymer shell thickness by TEM i 23410 i 33410 20+ 10

a Determined by SEM; ° Polymer shell thickness determined as the difference of the diameter of the core-
shell rods to the bare rods measured by SEM.




—
10 ym

Figure S6. (a) Optical microscopy image in phase contrast mode and (b) fluorescence microscopy

image of a dispersion of the HR-2 hollow polymer rods in water.

Figure S7. (a) SEM and (b) TEM image of the hollow polymer rods HR-2 after 7 months in water.
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