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Figure S1. Assigned 'H NMR spectra for (a) poly(stearyl methacrylate) (S3;) macro-CTA in CD,Cl,, (b)
poly(stearyl methacrylate)-poly(benzyl methacrylate) (S;i-B,go) diblock copolymer in CDCI; and (c)
poly(stearyl methacrylate)-poly(benzyl methacrylate)-poly(ethylene glycol dimethacrylate) (S3;-Bago-Ezo)
triblock copolymer in CDCl;.
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Figure S2. Transmission electron micrograph of cross-linked poly(stearyl methacrylate)-poly(benzyl
methacrylate)-poly(ethylene glycol dimethacrylate) (S3i-Bago-Ez0) spheres dried from a 0.10% w/w
dispersion in THF.



iscosity (mPa.s)

Vv

0.1
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Figure S3. Shear rate vs. viscosity for mineral oil alone at 20 °C (open black squares) and 100 °C (open
black circles), and a 0.5% w/w dispersion of S3;-B,go-E2g spheres in mineral oil at 20 °C (open blue
triangles) and 100 °C (open red stars).
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SAXS Models

In general, the X-ray intensity scattered by a dispersion of particles [usually represented by

: . : s
the scattering cross section per unit sample volume, ;5(q)] can be expressed as:

dz [oe] 0
E(q) = NS(q)J 2J F(gri .. )*¥(ry..,r)dry...dry SJ
0 0

where F(q,ry,...y) is their form factor, r4,...,7 is a set of k parameters describing the particle
structural morphology, ¥(ry ...7y) is the distribution function, S(q) is the structure factor (for
1.0% w/w dispersions it can be assumed that there are no inter-particle interactions and thus S

(g) =1) and N is the particle number density per unit sample volume expressed as:

4
fgo...fzoV(rL...,rk)‘l’(rl’...,rk)drl...drk

S2

where V(rl,...,rk) is volume of the particle and ¢ is their volume fraction in the dispersion.

The spherical micelle form factor for Equation S/ can be expressed as:!

Fs_mic(Q) S
= NSZ,BSZASZ(qus) + Ns,Bcch(qug) + NS(NS - 1),Bc2Ac2(q) + ZNSZ,BS,BCAS(‘ 3
A(q)

where R; is the radius of the spherical micelle core, Ry is the radius of gyration of the PSMA

coronal block. The core block and the corona block X-ray scattering length contrast is given

by ﬁs = Vs(’s;s - fsol) and ﬁc = Vc(fc - gsol)a respectively. Here fs» Ec and Esol are the X-ray

scattering length densities of the core block (&ppma,, = 10.38 x 10 cm? or
& PBzMA,gp — PEGDMA,, = 10.36 X 10! cm2), the corona block ({psma,, = 9.26 x 101° cm™2) and
the mineral oil solvent (55 = 7.63 x 10'° cm2), respectively. Vg and V. are volumes of the
core block (Vppzma,,0F VpBzMa,,, — PEGDMA,,) and the corona block (Vpsma,,), respectively.
The volumes were obtained from V = %;;:1 using the densities of PBZMA (ppgma = 1.15 g

cm?),2 PEGDMA (ppggpma = 1.10 g cm3) and the solid-state homopolymer density of PSMA
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determined by helium pycnometry (ppsma = 0.97 g cm™), where M, ,, corresponds to the
number-average molecular weight of the block determined by 'H NMR spectroscopy. The

scattering amplitude of the micelle core is expressed via sphere form factor amplitude:

qZO.Z
A(q.Rs) = cD(qu)exp( — T) 54

3[sin (qRs) — qRscos(qRs)]
(qRy)?

assumed for the spherical micelle form factor (Equation S4). This is described by the

where ®(gR;) = . A sigmoidal interface between the two blocks was

exponent term with a width ¢ accounting for a decaying scattering length density at the

membrane surface. This o value was fixed at 0.22 nm during fitting.
The scattering amplitude of the spherical micelle corona is:

R+ 2s sin (qr)
fRz He\T redr 252

1 S5
A(q) = eXp( - —)
C I Eueryridr 2

The radial profile, u.(r), can be expressed by a linear combination of two cubic b splines,
with two fitting parameters s and a corresponding to the width of the electron density corona
profile and the function weight coefficient, respectively. This information can be found
elsewhere,>* as can the approximate integrated form of Equation S5. The self-correlation

term for the corona block is given by the Debye function:

Z[exp (— qZRgZ) -1+ qugZ]
F.(q.Rg) = ip 4 S6
q Rg

where Ry is the radius of gyration of the PSMA coronal block. The aggregation number of the

spherical micelle is:

4R3
3™t S7

Vs

Ns= (1 - xsol)
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where x, is the volume fraction of solvent in the PBzMA or PBzZMA-PEGDMA micelle
core. A polydispersity of the micelle core radius (Rs) was incorporated in the structural model

(Equation S7) assuming a Gaussian distribution:

1 ( (rl - Rs)z)
- 5 S8

Y(r)) = ———ex
! JZnaRSZ P

ZO'RSZ

where ops is the standard deviation for Rg. In accordance with Equation S2 the number

density per unit sample volume for the micelle model is expressed as:

_ ¢
f;oV(ﬁ)q’(Tl)dﬁ

S9

where ¢ is the volume fraction of copolymer in a sample and V(ry) is the total volume of

copolymer in a spherical micelle [V (r1) = (Vs + VO)Ns(r1)].

Table S1. Summary of parameters after fitting SAXS patterns obtained for 1.0% w/w dispersions in
mineral oil using a spherical micelle model.! ¢ is the volume fraction of copolymers obtained from the
fitting, Ds is the spherical micelle core diameter (equal to2Rs, where R is the spherical micelle core
radius), R is the radius of gyration of the PSMA stabilizer block, Xso1 is the volume fraction of solvent

within the core domain and N is the mean aggregation number.

Sample Q Ds(=2Ry)/nm | Rg;/nm Xsol Ny
S31-Baoo, 20 °C 0.00594 27.6+2.1 1.4 0 218
S31-Baoo-E20, 20 °C 0.00742 294+24 1.4 0 234
S31-Baoo-E20, 100 °C | 0.00630 29.5+23 1.4 0 237
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