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Figure S1. THF GPC curves obtained for targeted PSMA 3-PBzMAs diblock copolymer
worms prepared via RAFT dispersion polymerization in mineral oil at various copolymer
concentrations. The black dashed curve represents the PSMA ; precursor and is displayed for
reference.
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Figure S2. Variation of storage modulus (G’) and loss modulus (G”) with angular frequency
for PSMA 5-PBzMA, worm gels (cone and plate geometry; 1.0% applied strain at 20 °C.
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Figure S3. Variation of storage modulus (G’) and loss modulus (G”) with temperature for
PSMA 5-PBzMA, worm gels (cone and plate geometry; 1.0% applied strain at an angular
frequency of 10 rad s'!; data recorded at 5 °C intervals, with 5 min being allowed for thermal
equilibration before each measurement).

S3



Figure S4. Polarized light images (PLIs) recorded for a 20% w/w dispersion of PSMA ;-
PBzMAy, nano-objects on cooling from 150 °C to 20 °C at 2 °C min"! while subject to a
constant maximum (sample edge) shear rate of 1 s!. Selected PLIs represent the sample
birefringence observed at various temperatures (indicated by the blue labels). White arrows in
the top left image indicate the planes of polarization for the polarizer (P) and the analyzer (A),
crossed at 90°. A Maltese cross motif indicates shear-induced alignment of anisotropic objects,
whereas its absence indicates either no the alignment or no anisotropic objects.

S4



0.040 -
0.035—-
0.030—-
0.025—-
0.020—-

0.015

Viscosity / Pa.s

0.010 "

0.005 "

0-000 T T T T T T T T T T T T T T T 1
0 20 40 60 80 100 120 140 160
Temperature / °C

Figure S5. Viscosity-temperature profile obtained for mineral oil on heating from 20 °C to 147
°C, with each data point being collected after thermal equilibration.
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Worm-like micelle SAXS model

Programming tools within the Irena SAS Igor Pro macros' were used to implement the

structural model for SAXS analysis of worm-like micelles.

In general, the intensity of X-rays scattered by a dispersion of nano-objects [as represented by
dZ

the scattering cross-section per unit sample volume, 4€}(¢)] can be expressed as:
d—ﬂ(q) =NS(Q) | - | F(qry o) W(ry ory)dry .dry, (S1)
0 0

where F (q,rl,...,rk) is the form factor, " LTk is a set of k parameters describing the nano-

‘P(rL.

object structural morphology, "’Tk) is the distribution function, S(g) is the structure factor

and N is the number density of nano-objects per unit volume expressed as:

N = [0/e] [00] (p
f...fV(rl,...,rk)‘P(rl,...,rk)drl,...,drk (82)
0 0

where V(rl""'rk) is the nano-object volume and @ is the volume fraction of the nano-objects
within the dispersion. It is assumed that S(g) = 1 at the sufficiently low copolymer

concentrations used in this study (1.0% w/w).

The worm-like micelle form factor for Equation S1 is given by:

meic(q’rl)
= N, (r)?BF o, (ary) + N, (b 53
+ 2N, (1) *BsBSsc(@71)

where "1 is the worm micelle core radius, Rq is the radius of gyration of the coronal block (in

this case, PSMA3). The X-ray scattering length contrasts for the core and corona blocks are
given by Bs= V(&5 = 5ol and Be = V(S = 5ol respectively. Here, fS, §c and Ssol are the
X-ray scattering length densities of the core block (EPBZMAZ 10.38 x 10'° ¢cm2), corona block (
$psma=9.24 x 1010 cm?) and mineral oil solvent (ésol= 7.63 x 10'° cm?), respectively. Vs and

Ve are the volumes of the core block (VPBzMA) and the corona block (VPSMA), respectively. The

self-correlation term for the worm micelle core is:
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2
st(q’ rl) = Fworm(q'LW'bw)ACSworm (qu) (84)

where

]1(qu)]2
(S5)

ACSWormz(qu) = [2 qrq

and J1 is the first-order Bessel function of the first kind, and Fiyorm(@LyDy,) is a form factor

for self-avoiding semi-flexible chains, where by, is the worm Kuhn length and Ly is the mean
worm contour length. A complete expression for the chain form factor can be found
elsewhere.? 3 The self-correlation term of the corona block in Equation S3 is given by the

Z[exp( - qZRgz) -1+ qZRgZ]

F(aR,) =

4y 4
Debye function: q Rg

. The interference cross-term

between the worm-like micelle core and the coronal stabilizer chains is taken to be:

Ssc(q’rl) = LIJ(ng)ACSworm(qu)]O [Q(Tl + Rg)]Fworm(q’LW'bw)’ where
1- exp( - qZRgZ)
lIJ(ng) = 2R 2
aHg is the form factor amplitude of the corona chain and Jo is the

zero-order Bessel function of the first kind. The interference term between the worm corona
— w2 2

chains is taken to be: S Cc(q‘rl) =¥ (ng)] 0 [q(r1 + Rg)]F Worm(q’LW'bW). The aggregation

number of the worm-like micelle, NW, is given by:

2
ry LW

|4

N

NW(Tl) =(1- xsol) (S6)
where *sol is the volume fraction of solvent within the worm-like micelle cores (which was
found to be close to zero in all cases). The possible presence of semi-spherical caps at both

ends of each worm is neglected in this form factor.

A polydispersity for only one parameter, worm micelle core radius ("1), is assumed for the
micelle model, which is described by a Gaussian distribution. Thus, the polydispersity function

in Equation S1 is given by:
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1
T - 5 S7
wc wc
o

where "we is the standard deviation for RWC. In accordance with Equation S2, the number

Y(r) =

density per unit volume for the worm-like micelle model is expressed as:

N = = 14
S8
[ v, 8)
0

where @ is the total volume fraction of copolymer in the worm-like micelles and v(ry) is the

total volume of copolymer in a worm-like micelle [V(rl) =V + VN W(rl)].
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