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Determination of HEMA monomer conversion in PHEMA macro-CTA synthesis
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Figure S1. *H NMR spectrum of crude PHEMA macro-CTA in MeOH-d,.
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Determination of PHEMA macro-CTA degree of polymerisation
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Figure S2. *H NMR spectrum of purified PHEMA3o macro-CTA in MeOH-d,.
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Determination of BzZMA monomer conversion in PISA syntheses
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Figure S3. Representative *H NMR spectrum of crude PHEMA3o-b-PBzMA, in DMSO-ds.

Example calculation:

/m = [Integral (d’)] = 2H
Ip = [Integral (d)]

L 56.58
F— x100% = ————
I+ I 2.00 + 56.58

% Conversion = x 100% =97%



Summary of block copolymer characterisation

Table S1. Summary of targeted copolymer composition, BzMA conversion, actual copolymer
composition, theoretical M,,, GPC M, and My/M,, and DLS diameter and PDI for the series of PHEMA3¢-
b-PBzMA, diblock copolymers prepared by RAFT dispersion polymerisation of BzMA in [EMIM][DCA]
at 70 °Cand 15% w/w, using AIBN initiator ([PHEMA3o macro-CTA]/[AIBN] molar ratio = 5.0). PHPMA3¢-
b-PBzMA, is denoted as Hso-B, for brevity.

'H NMR spectroscopy DMF GPC DLS
Target BZMA.‘ Actual M th M, Diameter
- conversion - 4 1 | Mw/M, PDI
composition (%) composition (g mol™) | (g mol™?) (nm)

Hso - Hso 4,184 8,000 1.24 - -
H30-Bso 97 H30-Bag 12,688 18,100 1.24 - -
H30-B10o 98 H30-Bos 21,322 24,900 1.21 39 0.98
H30-B1s0 97 H30-B146 29,780 24,000 1.20 47 0.85
H30-B20o 98 H30-B19s 38,591 42,500 1.24 90 0.32
H30-B210 98 H30-Boo1 40,353 40,600 1.21 137 1.00
H30-B220 98 H30-B216 42,115 40,000 1.34 100 0.67
H30-B230 99 H30-B22s 44,230 41,400 1.39 134 0.57
H30-B240 97 H30-B2s3 45,111 45,500 1.30 88 0.84
H30-B2so 97 H30-B240 46,873 47,800 1.23 153 0.14
H30-B2eo 96 H30-B2so 48,107 46,700 1.30 129 0.04
H30-B270 98 H30-B2e2 50,750 50,700 1.34 210 0.24
H30-B2so 96 H30-B2eo 51,455 53,100 1.26 221 0.11
H30-B2go 96 H30-B279 53,217 48,700 1.43 134 0.13
H30-B3oo 97 H30-B2o1 55,331 52,900 1.31 238 0.06
H30-Bs10 98 H30-B3o1 57,093 56,800 1.33 31 0.60
H30-Bs20 98 H30-B314 59,384 57,000 1.29 146 0.28
H30-Bs3o 96 H30-B317 59,913 60,200 1.34 145 0.47
H30-Bsa40 97 H30-Bs30 62,203 57,500 1.36 245 0.07
H30-Bsso 97 H30-B3a40 63,966 57,300 1.49 356 0.07
H30-Baoo 99 H30-B3gs 73,833 66,700 1.43 272 0.08
H30-Baso 99 H30-Baas 82,644 67,200 1.53 273 0.08
H30-Bsoo 98 H30-Bago 90,397 79,900 1.56 692 0.58




Table S2. Summary of targeted copolymer composition, BzMA conversion, actual copolymer
composition, theoretical M,,, GPC M, and M,/M,, and DLS diameter and PDI for targeted PHEMA3¢-b-
PBzMAsq0 diblock copolymers prepared by RAFT dispersion polymerisation of BzZMA in [EMIM][DCA]
at 70 °C and various copolymer concentrations, using AIBN initiator ([PHEMA3o macro-CTA]/[AIBN]
molar ratio = 5.0). PHPMA;o-b-PBzMA, is denoted as Hso-By for brevity.

H NMR spectroscopy DMF GPC DLS
Copolymc-:*r BZMAf Actual M th M, Diameter
concentration | conversion . 1 1 | Mw/Ma, PDI
(% w/w) (%) composition (g mol?) | (g mol?) (nm)
15 97 Hs0-B2s1 55,331 52,900 1.31 238 0.06
10 90 H30-Ba7o 51,761 53,200 1.36 500 0.36
9 94 Hs0-Ba2s2 53,875 56,100 1.43 324 0.27
8 89 Hs0-B2e7 51,232 53,100 1.32 361 0.30
7 89 Hs0-B2e7 51,232 50,200 1.47 317 0.41
6 98 H30-B294 55,990 53,200 2.12 200 0.28
5 97 H30-B291 55,461 69,500 1.67 770 0.76
4 98 H30-B294 55,990 53,600 1.94 - -
3 92 Hs0-B276 52,818 63,000 1.39 - -
2 99 Hs0-B297 56,518 43,600 1.67 - -
1 95 H30-Ba2ss 54,404 33,500 1.49 - -




Additional dynamic light scattering data
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Figure S4. DLS traces obtained of selected 0.15% w/w dispersions block copolymer series.

Additional transmission electron microscopy images

1 um

Figure S5. TEM images obtained for a 15% w/w dispersion of PHEMA3-b-PBzMA146.



Small-angle X-ray scattering

Programming tools within the Irena SAS Igor Pro macros® were used to implement the scattering
models.

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

. . . ds
scattering cross-section per unit sample volume, d—ﬂ(q)] can be expressed as:

dZ (o8] (o8]
d_Q(q) = NS(q)f f F(qmr, ...,rk)zll’(rl, ...,rk)drll e, ATy (S1)
0o 0

where F(q, 1y, ..., 1) is the form factor, 1y ..., 7} is a set of k parameters describing the structural
morphology, ‘P(rl' ,rk) is the distribution function, S(q) is the structure factor and N is the number
density of nano-objects per unit volume expressed as:

%
N = [ee) [ee)
fo ...fo V(ry, ., i)y, .., 1 )dry, ..., dry, (52)

where V(ry, ..., 13.) is the volume of the nano-object and ¢ is its volume fraction within the dispersion.
It is assumed that S(g) = 1 at the sufficiently low copolymer concentrations used in this study (1.0%
w/w).

Spherical micelle model

The spherical micelle form factor for Equation S1 is given by?

Fsmic(Q) = stﬂszAsz(q; Ry) + Nsﬁcch(qr Rg) + Ng(Ns — 1)ﬂC2ACZ(q)

S3
+ ZstﬂsﬂcAs (q' Rs)Ac(Q) .

where R is the volume-average sphere core radius and Ry is the radius of gyration of the coronal
steric stabilizer block (in this case, PHEMA3). The X-ray scattering length contrasts for the core and
corona blocks are given by s = Vo (& — &o1) and B, = V. (&, — &o1) respectively. Here, &, &, and
.1 are the X-ray scattering length densities of the core block (épg 4= 10.41 x 10* cm™), corona
block (épggma= 11.50 x 10 cm™?) and [EMIM][DCA] solvent (&5,;= 9.90 x 10%° cm™), respectively. V;
and V. are the volumes of the core block (Vpgzama) and the corona block (Vpygma), respectively. The
sphere form factor amplitude is used for the amplitude of the core self-term:



q o

2.2
Ac(qr Rs) = CD(C[RS)EXp <_ 2 ) (S4)

3[sin(qRs)—qRscos (qRs)]
(qRs)3

for the spherical micelle form factor (Equation S3). This is described by the exponent term with a width

o accounting for a decaying scattering length density at the micellar interface. This ¢ value was fixed

at 2.5 during fitting.

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

The form factor amplitude of the spherical micelle corona is:

(S5)

S T
A(q) = 1

o™ pe(ryr2dr

f;5+25 1o (r) sin (qr) r2dr o2
p —
Rs

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 profile and the weight coefficient
respectively. This information can be found elsewhere,® *as can the approximate integrated form of
Equation S5. The self-correlation term for the coronal block is given by the Debye function:

Z[exp(—qugz) -1+ qZRgz]
q*Ry*

F.(q,Rg) = (S6)

where Ry is the radius of gyration of the PHEMA coronal block. In all cases R, was fixed to be 1.4 nm,
which is estimated by assuming the total contour length of PHMEA;3q is 7.66 nm (30 x 0.255 nm, where
0.225 nm is the contour length of one HEMA monomer unit with two C-C bonds in all-trans
conformation). Given a mean Kuhn length of 1.53 nm, based on the known literature value for
poly(methyl methacrylate)®, an estimated unperturbed Ry of 1.4 nm is determined using R, = (7.66 x
1.53/6)°°.

The aggregation number, N, of the spherical micelle is given by:

%nRS3
Ny = (1 — x0;) >——
s sol Vs

(S7)

where x,,; is the volume fraction of solvent within the PBzMA micelle cores, which was found to be
zero in all cases. A polydispersity for one parameter (R;) is assumed for the micelle model, which is
described by a Gaussian distribution. Thus, the polydispersity function in Equation S1 can be
represented as:



Y(r) =

— R.)?
(rl s) ) (SS)

1
\ 2moR? < 20ps2

where oy, is the standard deviation for R;. In accordance with Equation S2, the number density per
unit volume for the micelle model is expressed as:

_ 2
fooo V(r)W(r)dry

(S9)

where ¢ is the total volume fraction of copolymer in the spherical micelles and V(ry) is the total
volume of copolymer within a spherical micelle [V (r;) = (V; + V)N (r1)].

Worm-like micelle model

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

Fw_mic(q) = NWZABSZFSW(Q) + Nwﬂcch(q' Rg) + NW(NW - 1).362500(61)

2N, 2B, BeSoc (4) 510

where all the parameters are the same as those described in the spherical micelle model (Equation
S3), unless stated otherwise.

The self-correlation term for the worm core cross-sectional volume-average radius R, is:

Fow(@) = Fyorm (@, L, bw)Acs o (@ Rw) (s11)
where
2 ]1(qu) 2
ACSWOTTH. (q'RW) = [2—] (512)
qRy,

and J; is the first-order Bessel function of the first kind, and a form factor F,, ;- (g, Ly, byy,) for self-
avoiding semi-flexible chains represents the worm-like micelles, where b,, is the Kuhn length and L,,
is the mean contour length. A complete expression for the chain form factor can be found elsewhere.®

The mean aggregation number of the worm-like micelle, N,,, is given by:

10



mR,,*L,,

7 (S13)

Ny, = (1 _xsol)

where x,,,; is the volume fraction of solvent within the worm-like micelle cores, which was found to
be 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 one parameter (R,,) is assumed for the micelle model, which is described by a
Gaussian distribution. Thus, the polydispersity function in Equation S1 can be represented as:

_ 2
‘P(rl) — (Tl Rw) )

=
———exp|— >
2mog, 2 20%,,

where oy is the standard deviation for R,,. In accordance with Equation S2, the number density per

(514)

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

_ @
- fooo V(r)W¥(r)dr

(S15)

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 (ry) = (V; + V)N (r)].

Vesicle model

The vesicle form factor in Equation S1 is expressed as:’

E?es(Q) = szﬁmzAmz(Q) + Nvﬁvcch(q' Rg) + N, (Nv - 1)ﬂvc2Avc2(Q)

S16
+ 2N, B BocAm (@) Ave (q) el

where all the parameters are the same as in the spherical micelle model (see Equation S3) unless
stated otherwise.

The amplitude of the membrane self-term is:

(517)

_ Vout(P(qRout) — Vinp(qRin) qzo'in2
Am(q) = exp|———

Vout - Vi

11



where R;;, = R, — %Tm is the inner radius of the membrane, R,,; = Ry, + %Tm is the outer radius
of the membrane (R, is the radius from the centre of the vesicle to the centre of the membrane),
Vin = gnRi,f and Vypr = gnRouf. It should be noted that Equation S16 differs subtly from the
original work in which it was first described.”The exponent term in Equation S17 represents a
sigmoidal interface between the blocks, with a width o;,, accounting for a decaying scattering length
density at the membrane surface. The value of g;, was fixed at 2.5 during fitting. The mean vesicle
aggregation number, N,, is given by:

Vour — Vi
N, =(1- xsol)% (518)

m

where x4, is the volume fraction of solvent within the vesicle membrane, which was found to be zero
in all cases. Assuming that there is no penetration of the solvophilic coronal blocks into the
solvophobic membrane, the amplitude of the vesicle corona self-term is expressed as:

1[sin[q(Rous + Rg)] sin [q(Riy — Rg)]

Z (S19)
2 Q(Rout + Rg) Q(Rin - Rg)

Apc(q) = ly(ng)

where the term outside the square brackets is the factor amplitude of the corona block polymer chain
such that:

—exp (—qRy)
(ng)Z

1
Y(qR,) = (S20)

For the vesicle model, it was assumed that two parameters are polydisperse: the radius from the
centre of the vesicles to the centre of the membrane and the membrane thickness (denoted R,,, and
T, respectively). Each parameter is considered to have a Gaussian distribution of values, so the
polydispersity function in Equation S1 can be expressed in each case as:

1 (r1 — Rm)2> 1 ( (r1 — m)2>
Y(ryry) = ——exp| — exp| ———— S21
( 1 2) ,—27'[0'R52 p( ZO-RmZ /27T—O'Tm2 14 ZO-TmZ ( )

where og,, and o, are the standard deviations for R,, and T, respectively. Following Equation S2,
the number density per unit volume for the vesicle model is expressed as:

4
N = [ee] (o]
fo fo V(ry,12) W(ry, rp)drdr,

(S22)
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where @ is the total volume fraction of copolymer in the vesicles and V (ry, 1) is the total volume of
copolymers in a vesicle [V (ry,15) = (Vi + Voc)Ny (11, 12)].

Gaussian chain model

Data for the 1% w/w solution of PHEMAso-b-PBzMA49 were fitted to a Gaussian chain model.2
Generally, the scattering cross-section per unit sample volume for an individual Gaussian polymer
chain can be expressed as:

ar
=5 (@ = 08 Vino1Fmoi (9) (523)

where V01 is the total molecular volume and A¢ is the excess scattering length density of the
copolymer [AS = &pypma-pBzma — $[EMiM]pca] = 0.92 x 10°7'° cm?], where the scattering length

%4 +V .
PHEMA$PHEMA +VpPBzMA {PBZMA which for PHEMAsg-b-
VPHEMA-PBzMA

PBzMAus gives épupma—pezma = 10.72 x 10° cm™, and the scattering length density of [EMIM][DCA],
$lEmimipca) = 9-90 x 10° cm™. The generalized form factor for a Gaussian polymer chain is given by:

density of the copolymer, {puEma—_pBzMA =

1 1 1 1
Finor(q) = [le/(ZU) Y (Z' U) TR (E' v )] (524)

where the lower incomplete gamma function is y(s,x) = fgc t5~ 1 exp(—t) dt and U is the modified
variable:

ZR 2

q-Rg
U=2v+1)(Q2v +2)%

(S25)

Here, v is the extended volume parameter and Rgcop is the radius of gyration of the copolymer chain.

13



Table S3. Summary of parameters obtained when fitting SAXS data to appropriate models. @sppere,

Pworm aNd Pyesicle are the volume fraction of spheres, worms and vesicles, respectively. Dsppere is
the spherical nanoparticle diameter (Dsphere = 2Rs + 4R, Where Ry is the radius of gyration of the
stabiliser block and Rg is the core radius). Tyorm is the worm thickness (Tiyorm = 2Ry + 4Rg, where
R,, is the worm core cross-sectional radius). Lyorm is the worm length. Dyesicle is the overall vesicle
diameter (Dyesicle = Rm + Tm + 4Rg, Where Ry, is the centre of the vesicle to the centre of the

membrane and Ty, is the membrane thickness). Rgcop is the radius of gyration of dissolved copolymer

chains. v is the extended volume parameter. PHEMA30-b-PBzMA, is denoted as Hso-B, for brevity.

Spherical micelle

Worm-like micelle model

Vesicle model

Gaussian chain

model model
Sample (Psphere D(s:::)re Pworm 1;::::)“ L(vr::;T Pvesicle D(‘:::)le (::Tn‘) (:;:I)J v
H30-Bao 2.90 0.5
Hs30-Bos | 0.0141 20.0
H30-B1ss | 0.0227 204
Hs0-B1ss | 0.0066 20.7 0.0124 35.6 140
Hs0-B201 | 0.0118 22.7 0.0085 34.5 256
Hs0-B21s | 0.0160 21.1 0.0068 32.2 600
Hs0-B22s | 0.0084 21.3 0.0123 354 212
H30-B23s | 0.0127 21.9 0.0080 35.1 156
H30-B2s4o | 0.0036 22.3 0.0121 38.7 159
H30-Baso 0.0050 17.4 600
H30-B2ss | 0.0052 21.3 0.0223 39.0 212
H30-B2ss | 0.0020 21.5 0.0127 42.8 216
Hs0-B279 | 0.0054 21.4 0.0111 40.3 197
H30-B2g1 | 0.0017 20.7 0.0079 42.7 149
H30-B3o1 | 0.0172 21.6 0.0056 39.2 240
H30-Ba14 0.0012 19.6 100 0.0175 409 24.6
H30-Ba17 0.0007 17.8 100 0.0174 440 25.1
H30-Ba3o 0.0040 59.2 100 0.0155 348 254
H30-Baao 0.0008 38.1 104 0.0166 311 26.3
H30-B3gs 0.0147 315 29.0
H30-Baas 0.0162 302 31.3
H30-Bago 0.0530 307 33.3

14
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Figure S6. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMAys in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using the Gaussian chain model.
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Figure S7. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMAgs in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using the spherical micelle model
with an additional power law to account for the upturn in scattering at low g.
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Figure S8. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA146 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using the spherical micelle
model.
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Figure S9. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA1gs in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S10. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA0; in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S11. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA;6 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S12. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMAs in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S13. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA3o-PBzMA;3; in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.

18



I(a)

0.005 0.05
q (A1)

Figure S14. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA4 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S15. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA;s in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using the worm-like micelle
model.
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Figure S16. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMAes in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S17. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMAes in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained a combination of the spherical
micelle model and worm-like micelle model.
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Figure S18. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA;7s in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S19. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA3o-PBzMA9; in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S20. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA30; in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the
spherical micelle model and worm-like micelle model.
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Figure S21. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA3o-PBzMA314 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the worm-
like micelle and vesicle models.
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Figure S22. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA3;7 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the worm-
like micelle and vesicle models.
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Figure S23. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA33 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the worm-
like micelle and vesicle models.
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Figure S24. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA3z4 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a combination of the worm-
like micelle and vesicle models.
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Figure S25. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA3o-PBzMA3g6 in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using the vesicle model.

24



I(q)

0.005 0.05
q (A?)

Figure S26. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMAg44s in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a vesicle model.
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Figure S27. Background-subtracted SAXS data obtained for 1.0% w/w PHEMA30-PBzMA4g in
[EMIM][DCA] at 25 °C. Dashed lines represent the model fit obtained using a vesicle model.
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Additional oscillatory rheology data
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Figure $28. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA4 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S29. Oscillatory rheology data obtained for 15% w/w PHEMA3o-PBzMAgg in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S30. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA 146 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S31. Oscillatory rheology data obtained for 15% w/w PHEMA3,-PBzMA;56in [EMIM][DCA] at
25 °C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a
strain of 1.0%.
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Figure S32. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA;01 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure $33. Oscillatory rheology data obtained for 15% w/w PHEMA;0-PBzMA,16in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S34. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA;25 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S35. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA;33in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S36. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA;43in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain

of 1.0%.
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Figure S$37. Oscillatory rheology data obtained for 15% w/w PHEMA;0-PBzMA,s0in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain

of 1.0%.
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Figure S38. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA;6s in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure $39. Oscillatory rheology data obtained for 15% w/w PHEMA;0-PBzMA,6s in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S40. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA;79in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S41. Oscillatory rheology data obtained for 15% w/w PHEMA;0-PBzMA301 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S42. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA314in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S43. Oscillatory rheology data obtained for 15% w/w PHEMA;0-PBzMA317in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S44. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA330in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain

of 1.0%.
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Figure S45. Oscillatory rheology data obtained for 15% w/w PHEMA;0-PBzMAs40in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain

of 1.0%.
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Figure S46. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMAss6 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S47. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMA446in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S48. Oscillatory rheology data obtained for 15% w/w PHEMA30-PBzMAss0in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S49. Oscillatory rheology data obtained for 10% w/w PHEMA;0-PBzMA,70in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S50. Oscillatory rheology data obtained for 9% w/w PHEMA30-PBzMA,g; in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S51. Oscillatory rheology data obtained for 8% w/w PHEMA30-PBzMA 67 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S52. Oscillatory rheology data obtained for 7% w/w PHEMA30-PBzMA¢; in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain

of 1.0%.

10000

1000

(Pa)

100

G,

10

Strain (%)

10

100

b)
10000 5
1000 4, o »—s—s—a—s—s—o—0 M —
-‘? 3
&- p
100 3
© .
10 3
1 — T s
1 10 100

Angular frequency (rad s%)

Figure S53. Oscillatory rheology data obtained for 6% w/w PHEMA30-PBzMAj94 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain

of 1.0%.
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Figure S54. Oscillatory rheology data obtained for 5% w/w PHEMA30-PBzMA29; in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S55. Oscillatory rheology data obtained for 4% w/w PHEMA30-PBzMAj94 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S56. Oscillatory rheology data obtained for 3% w/w PHEMA30-PBzMA;76 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S57. Oscillatory rheology data obtained for 2% w/w PHEMA30-PBzMA ;97 in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S58. Oscillatory rheology data obtained for 1% w/w PHEMA30-PBzMA,gs in [EMIM][DCA] at 25
°C. a) Strain sweep at a fixed angular frequency of 6.28 rad s and b) frequency sweep at fixed a strain
of 1.0%.
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Figure S$59. Thermogravimetric analysis (TGA) data obtained for bulk PHEMA30-b-PBzMA300 block
copolymer (blue), pure [EMIM][DCA] (orange), and 15% w/w PHEMA30-b-PBzMA;s; worm ionogel

(grey).
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