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Figure S1. GPC traces of (a) PEO and dPEO homopolymer and (b) OA and dOA block
copolymer in chloroform.
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Figure S2. 'H-NMR spectra of OA block copolymer:

'H-NMR (400MHz, CDCl3, 6§): 3.38 (s, -OCHs3), 3.40-3.80 (-OCH.CH,O-, -
OCH>CHCH:-), 4.00 (d, -OCH,CH=CH.), 5.15 (d, -OCH.CH=CH»), 5.25 (d, -
OCH:CH=CH>), 5.90 (m, -OCH.CH=CH>).
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Figure S3. 'H-NMR spectra of functionalized OA with Ammonium (A, -NH3"),
Guanidinium (G,-NHCNHNHj3"), Carboxylate (C,-COO3 ), and Sulfonate (S, -SO3 ):

A: 'H-NMR (400MHz, D;0, 8) : 1.92 (-CH,CH>CH-), 2.69 (-CH2CH2CHLS), 2.89 (-
SCH>CH,NH;3"Cl), 3.25 (-SCH,CHoNH5'CI), 3.5-4.0 (-OCH,CH>0-, -OCH,CH-, -
OCH>CH,-).

G: 'H-NMR (400MHz, D,0, 8) : 1.92 (-CH,CH>CH,-), 2.69 (-CH,CH,CHsS), 2.79

(-SCH,CHoNH), 3.42 (-SCH.CHoNH), 3.5-4.0 (-OCH.CH,O-, -OCH.CH-, -
OCH>CH,-).

C: 'H-NMR (400MHz, D20, 8) : 1.91 (-CH.CH>CH>-), 2.64 (-CH,CH,CH>S ), 3.22
(-SCH.COONa"), 3.5-4.0 (-OCH>CH-0O-, -OCH,CH-, -OCH,CH>-).

S: 'TH-NMR (400MHz, D;0, §) : 1.91 (-CH.CH>CHz»-), 2.04 (-CH>SO3'Na"), 2.68 (-
CH>CH,CH-S), 2.73 (-SCH>,CH>CH2SO3Na*), 3.03 (-SCH,CH>CH>SOs'Na"), 3.5-4.0
(-OCH>CH»0-, -OCH,CH-, -OCH>CH2>-).



Scattering length density (SLD) of C3M cores

In order to investigate more detailed structure of the C3M using small angle neutron
scattering (SANS), the scattering length density of the core (SLDcore) is required. Since it is
assumed that the core domains are formed by two oppositely charged blocks, the SLDcore for

the denser core domain was experimentally measured.

Figure S4 displays SANS patterns for 0.5 wt% A+C C3Ms in an isotopic mixture of H2O
and D>O with various fraction of D>O. Since the SANS intensity is related as / ~ (SLDcore —
SLDsolvent)?, the intensity is reduced as SLDcore approaches to SLDsolvent. Interpolation of the
SANS intensity between 0.0066 A'< g < 0.011 A™' provides that SLDcore is matched to
SLDsolvent When the fraction of DO is 0.24 as shown in Figure S5(a). Therefore, SLDcore for
A+C C3M is determined as 1.34 x 10° A2, With the same process as shown in Figure S5,

SLDcore for A+S, G+S, and G+C were determined, and listed in Table S1.
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Figure S4. SANS profiles of 0.5 wt% A+C C3Ms in an isotopic mixture of H>O and D>O with
various fraction of D2O: 1 (>>), 0.36 (V), 0.24 (A), 0.12 (O), and 0 (o).
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Figure S5. SANS intensity of C3Ms as a function of D>O fraction for (a) A+S, (b) A+C, (c)

G+S, and (d) G+C.

Table S1. Estimated SLDcore for the C3Ms
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SAXS analysis of C3Ms

SAXS measurement was performed on beamline 4C SAXS at Pohang Acceleration
Laboratory (PAL) using 16.9 keV radiation corresponding to a wavelength, 4, of 0.734 A.
The sample-to-detector distance (SDD) was 4.3 m to cover ¢ range of 0.007 A~ < ¢ < 0.12
A-1. The C3M solutions were loaded and sealed into boron-rich capillary tubes, and followed
by exposure to X-ray for c.a. 1 min. Two-dimensional images were azimuthally averaged to
provide one-dimensional plot of intensity /(g) versus ¢g. Solvent background was subtracted

from the solution scattering.

Since TEM images show that C3Ms in this study are sphere, the SAXS profile was
reproduced by the core-shell sphere model with polydispersed core radius as shown below.

2
3 X Vcore (pcore - pshell) cD(chore) + 3 X Vshell (pshell - psolvent) q)(quhell)
chore quhell

I(q) =

,where

Sinx — xcosx
=T

where Veore, Vheil, Reore and Rgpen are the volume and radius of core and shell, respectively,
and  Ocore, psheir and psomen: are the electron density of the core, shell and solvent, repectively. In
addition, Schulz distribution of the core radius was employed to the model, which accounts
for the polydisperse core radius. The model fit shows good agreement with the experimental
data as shown in Figure S6, and the adjusted values are shown in Table S2. Both Rcore and

ocore Obtained from SAXS analysis are consistent with the SANS results.
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Figure S6. SAXS profiles of 0.5wt% C3Ms for (a) A+S, (b) A+C, (c) G+S and (d) G+C
using dOA block copolymers in H,O. The symbols are the SAXS data and the solid lines

are the model fits. Here, a core-shell sphere with polydisperse core model is employed.

Table S2. Fitting results of C3Ms

Reore [nm] Ocore / Reore Rshent
A+S 7.97 0.16 8.26
A+C 7.14 0.18 7.75
G+S 8.22 0.13 8.85
G+C 7.85 0.14 9.18




