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Figure S1 - a) Monomer conversion vs time and b) In(M¢/M) vs time for RAFT of PNAMy in
H,O/dioxane at 25 °C using different redox pairs as initiator. [NAM], = 3 M, [Ox]o = [Red], = 3.0 10° M,
H,O:dioxane 70:30 (v:v), where [Ox] is the initial concentration of the oxidizing agent (TBHP or APS)

and [Red], is the initial concentration of the reducing agent (AsAc, Brug7 or SFS).
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Figure S2 - DMF-SEC analysis of PNAM;, prepared after 24 h of RAFT in H,O/dioxane at 25 °C
using TBHP/AsAc (solid line) and TBHP/Brug7 (dashed line) as redox initiator. [NAM], = 3.0 M,
[TBHP]o = [Red]p = 3.0 10 M, H,O:dioxane 70:30 (v:v), where [Red]p is the initial concentration of the
reducing agent (AsAc or Brug7). * sample partially elutes with system peak at low molar mass.
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Figure S3 - DMF-SEC of PHEA o prepared via RAFT in H,O/dioxane at 25 °C using TBHP/AsAc
redox pair as initiator using HEA as received from Sigma Aldrich (solid line) and purified HEA (dashed
line) [HEA]o = 3.0 M, [TBHP], = 3.0 10™° M, [TBHP]o:[AsAc]o 1:0.5, [PABTC]o/[TBHP], = 7.
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Figure S4 - DMF-SEC analysis of PHEAo prepared via RAFT in H,O/dioxane at 25 °C using
TBHP/AsAc redox pair as initiator using HEA as received from Sigma Aldrich. [HEA], = 3.0 M,
[TBHP], = 3.0 10° M, [TBHP]u:[AsAc] 1:0.5, [PABTC]o/[TBHP]o = 7.
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Scheme S1 — Microstructures of multiblock homopolymers prepared in this work



Table S1 - Conditions used in preparation of (PNAM4g)1o via RAFT in H,O/dioxane at 25 °C using
TBHP/AsAc redox pair as initiator.

Block 1 2 3 4 5 6 7 8 9 10
Monomer NAM NAM NAM NAM NAM NAM NAM NAM NAM NAM
DPtargeted 10 10 10 10 10 10 10 10 10 10
Mmonomer added (mg)‘ 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0
MCTA added (MQ) 67.6 - - - - - - - - -
MTBHP added (MQ) 0.51 0.17 0.26 0.32 0.43 0.51 0.64 0.73 0.75 0.75
MasAc added (MQ) 0.50 0.17 0.25 0.31 0.42 0.50 0.62 0.71 0.73 0.73
VH20 added (ML) 0.412 0.588 0.588 0.588 0.588 0.588 0.588 0.453 0.453 0.453
Vioxane added (ML) 0.176 - - - - - - - - -
%HZO ......................... 701 ............. 850 .............. 900 ............. 92 5 ............. 940 vvvvvvvvvvvv 950 ........... 957 ............ 961 ............ 96 5 968 ...........
Viotal (ML)? 0.945 1.889 2.883 3.778 4.722 5.667 6.611 7.421 8.231 9.040
[Mon]O (mOIU)b 300 150 100 075 060 050 043 038 034 031

[TBHP], (mol.L )¢ 6.0010° 1.0010° 1.0010° 9.3810* 1.0010° 1.0010° 1.0710° 1.0910° 1.0110% 9.2210*
[AsAc], (mol.L™")¢ 3.0010° 5.0010* 5.0010* 46910* 50010* 50010* 5.3610* 54610* 50710* 4.6110*

[PABTCJo/[TBHP,Y 50 150 100 80 60 50 40 35 34 34

2 Represents the sum of the volume of the monomer added + volume of solvent + Vioa from the previous block. ? Represents the concentration of
the monomer at the beginning of each block extension. € The concentration of TBHP/AsAc at the beginning of each block, assuming full
consumption of both TBHP and AsAc in the previous block. 9 The theoretical ratio of PABTC chain transfer agent to TBHP oxidant, assuming full
consumption of TBHP in previous block.



Table S2 - Monomer conversion and THF-SEC analysis of (PNAMy)1o prepared via RAFT in
H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall
Block Multiblock poly(4-acryloylmorpholine) monomer Mh tn Mh sec B¢
composition conversion  (g.mol)?  (g.mol")¢
(%)®
1 PNAM:o >99 1600 1000 1.17
2 PNAM;0-b-PNAM1o >99 3000 1700 1.15
3 PNAM10-b-PNAM10-b-PNAM 1o >99 4400 2500 1.16
4 PNAM:g-b-PNAM1o-b-PNAM10-b-PNAM1q 96.5 5800 3500 1.18
5 PNAM10-b-PNAM10-b-PNAM10-b-PNAM+o-b-PNAM 1o >99 7200 4400 1.16
6 PNAMw-b-PNAMm-b-;sﬁkﬁ’:;-b-PNAMm-b-PNAMw- >99 8600 5400 118
= 10

PNAM10-b-PNAM10-b-PNAM10-b-PNAM1o-b-PNAM10-
7 o ONAL b PNANL >99 10000 6600 1.19

PNAM10-b-PNAM1g-b-PNAM1g-b-PNAM1o-b-PNAM10-
8 b-PNAM10-b-PNAM:0-b-PNAM1o >99 11400 7500 1.21

PNAM10-b-PNAM10-b-PNAM10-b-PNAM1o-b-PNAM10-
9 b-PNAMo-b-PNAM1o-b-PNAM1o-b-PNAM1o >99 12900 9000 117
10 PNAM10-b-PNAMp-b-PNAM+10-b-PNAM+o-b-PNAM1o- >99 14300 10100 1.19

b-PNAM:0-b-PNAM:0-b-PNAM10-b-PNAM+o-b-PNAM1o

2 Determined by '"H NMR using eq. 1. b petermined using eq. 2.€ Determined using THF-SEC



Table S3 - Conditions used in preparation of (PNAM )10 via RAFT in H,O/dioxane at 70 °C using VA-
044 as thermal azoinitiator.

Block 1 2 3 4 5 6 7 8 9 10
Monomer NAM NAM NAM NAM NAM NAM NAM NAM NAM NAM
DPiargeted 10 10 10 10 10 10 10 10 10 10
mmommeraddw (mg) 4000 4000 4000 4000 40004000 R 4000 e 4000 4000 . 4000
McTA added (MQ) 67.6 - - - - - - - - -
MyA-044 added (MQ) 0.23 0.12 0.18 0.25 0.31 0.35 0.40 0.44 0.48 0.54
VH20 added (ML) 0.470 0.588 0.588 0.588 0.588 0.352 0.352 0.352 0.352 0.352
Vioxane added (ML) 0.118 - - - - - - - - -

% H0 80.0 90.0 93.3 95.0 96.0 96.4 96.8 97.1 97.3 97.5
Viotal (ML)? 0.994 1.889 2.883 3.778 4.722 5.431 6.139 6.848 7.556 8.265
MVA-044total (mg)b 0.23 0.13 0.19 0.26 0.32 0.37 0.42 0.46 0.51 0.56
[Mon]o(mOIU)c ............ 300 150 100 ............ 075 .............. 060 .............. 052 ........... 046 041 ............... 037 034 ..............

[VA-044], (mol.L')  7.5010* 2.1710% 2.0710* 2.1110% 2.0810% 21010% 2.1010* 2.0610% 2.0710* 2.1110%

[PABTCJo/[VA-044], 400 691 483 356 288 249 220 201 181 162

@ Represents the sum of the volume of the monomer added + volume of solvent + Vioa from the previous block. 2 mya.oas total represents the sum of
the initiator added Mya.o44 addes + the amount of initiator remaining from the previous block . € Represents the concentration of the monomer at the
beginning of each block extension.



Table S4 - Monomer conversion and THF-SEC analysis of (PNAMyg)so prepared via RAFT in

H,O/dioxane at 70 °C using VA-044 as thermal azoinitiator.

Overall
Multiblock poly(4-acryloylmorpholine) monomer M th Mh sec ¢
Block 3 ; -1\b -1\C 12
composition conversion (g.mol™) (g.mol™)
(%)?
1 PNAM;o >99 1600 1100 1.13
2 PNAM10-b-PNAM1o >99 3100 2100 1.10
3 PNAM :0-b-PNAM;o-b-PNAM;q >99 4500 2900 1.10
4 PNAM;o-b-PNAM10-b-PNAM1o-b-PNAM1o >99 5900 3900 1.10
5 PNAM:g-b-PNAM1o-b-PNAM10-b-PNAM1o-b-PNAM+1q >99 7300 4800 1.10
6 PNAM1o-b-PNAM1c-b-Psﬁg‘lI':,T-b-PNAMm-b-PNAMw-b- >99 8700 5900 1.09
10
PNAM10-b-PNAM1¢-b-PNAM1g-b-PNAM1o-b-PNAM1o-b-
7 PNAM:6-b-PNAM: >99 10100 6800 1.1
PNAM10-b-PNAM1¢-b-PNAM+19-b-PNAM10-b-PNAM+o-b-
8 PNAMo-b-PNAMo-b-PNAM g >99 11500 7400 113
PNAM10-b-PNAM1g-b-PNAM+1o-b-PNAM+1o-b-PNAM+o-b-
9 PNAM:0-b-PNAM10-b-PNAM1o-b-PNAM1o >99 12900 8300 1.13
10 PNAM:0-b-PNAM10-b-PNAM1o-b-PNAM10-b-PNAM+0-b- >99 14300 9000 115

PNAM;o-b-PNAM1o-b-PNAM1o-b-PNAM:0-b-PNAM1o

@ Determined by 'H NMR using eq. 1. © Determined using eq. 2.€ Determined using THF-SEC



Table S5 - Conditions used in preparation of (PHEA1)1o via RAFT in H,O/dioxane at 25 °C using

TBHP/AsAc redox pair as initiator.

Block 1 2 8 9 10
Monomer HEA HEA HEA HEA HEA
DPrargeted 10 10 10 10 10
mmcnomeraddw(mg) ........ 3033 ........... 3033 ......................................................................................................................... 3033 ............ 3033 ............ 3033 ............
MCTA added (MQ) 62.3 - - - -

MTBHP added (MQ) 1.18 0.47 1.26 1.41 1.57

MasAc added (MQ) 1.16 0.46 1.24 1.39 1.55

VH20 added (ML) 0.399 0.571 0.571 0.571 0.571
Vioxane added (ML) 0.171 - - - -

% H20 70.0 85.0 96.3 96.7 97.0

Viotal (ML)? 0.871 1.741 6.965 7.836 8.707
[Mon]O (mo|L1)b ........... 3 00 ............ 1 50 .......................................................................................................................... 038 .............. 033 .............. 030 ..............
[TBHP]o (mol.L™")¢ 150102 3.0010° 250 10° 25010° 2.5010°%
[AsAc]o (mol.L )¢ 7.50 10° 1.50 103 12510° 1.2510% 1.2510%
[PABTC]o/[TBHP]od 20 50 19 17 15

2 Represents the sum of the volume of the monomer added + volume of solvent + Vi from the previous block. bRepresents the concentration of
the monomer at the beginning of each block extension. € The concentration of TBHP/AsAc at the beginning of each block, assuming full
consumption of both TBHP and AsAc in the previous block. 9The theoretical ratio of PABTC chain transfer agent to TBHP oxidant, assuming full
consumption of TBHP in previous block.



Table S6 - Monomer conversion and DMF-SEC analysis of (PHEA)1o prepared via RAFT in
H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall
Block Multiblock poly(2-hydroxyethyl acrylate) monomer M n M sec B¢
composition conversion  (g.mol"?  (g.mol")¢
(%)?
1 PHEA1o >99 1400 3500 1.21
2 PHEA+o-b-PHEA1o >99 2500 6200 1.14
3 PHEA0-b-PHEA10-b-PHEA o >99 3700 9200 1.12
4 PHEA10-b-PHEA15-b-PHEA+0-b-PHEA1o 99 4800 12100 1.13
5 PHEA10-b-PHEA19-b-PHEA19-b-PHEA1o-b-PHEA 1o >99 6000 14400 1.19
6 PHEAw-b-PHEAm-b—PEEi/E\X)-b-PHEA1o-b-PHEA10-b- >08 7100 17600 122
10

PHEA+0-b-PHEA 1g-b-PHEA5-b-PHEA 10-b-PHEA 10-b-
7 PHEA 0-b-PHEA« >99 8300 19900 1.27

PHEA+g-b-PHEA 1g-b-PHEA5-b-PHEA 10-b-PHEA10-b-
8 PHEA10-b-PHEA0-b-PHEA+q >99 9400 25100 1.34

PHEA10-b-PHEA 10-b-PHEA5-b-PHEA10-b-PHEA1o-b-
9 PHEA 0-b-PHEA0-b-PHEA1-b-PHEA+ >98 10500 29200 1.25
10 PHEA:0-b-PHEAq-b-PHEA:o-b-PHEA 0-b-PHEAo-b- 08 11600 32000 133

PHEA10-b-PHEA10-b-PHEA+0-b-PHEA10-b-PHEA10

@ Determined by 'H NMR using eq. 1. © Determined using eq. 2.¢ Determined using DMF-SEC
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Figure S5 - DMF-SEC chromatograms for (PHEA1o)1o prepared via RAFT in H,O/dioxane at 25 °C

using TBHP/AsAc redox pair as initiator.



Table S7 - Conditions used in preparation of (PHEA o)1 via RAFT in H,O/dioxane at 70 °C using VA-

044 as thermal azoinitiator.

Block 1 2 3 4 5 6 7 8 9 10
Monomer HEA HEA HEA HEA HEA HEA HEA HEA HEA HEA
DPtargeted 10 10 10 10 10 10 10 10 10 10
mmcnomeraddea(mg) ........ 3030 .......... 3030 ........... 3030 ............ 3030 ............ 30 30 .......... 3030 ............ 3030 ............ 3030 ........... 3030 ............ 3030 ............
MCTA added (MQ) 62.2 - - - - - - - - -

MVA.044 added (MQ) 0.84 0.56 0.84 1.12 1.41 1.69 1.97 225 2.53 2.81

VH20 added (ML) 0.314 0.570 0.570 0.570 0.570 0.570 0.570 0.570 0.570 0.570
Vdioxane added (ML) 0.171 - - - - - - - - -

% HZO .......................... 700 ............ 850 ........... 900 ............. 925 ........... 940 ........... 950 ............. 957 ............. 963 ........... 96 7 .............. 970 .............
Viotal (ML)? 0.870 1.740 2.609 3.479 4.349 5.219 6.089 6.958 7.828 8.698
MvA-044total (mg)b 0.84 0.60 0.87 1.16 1.46 1.76 2.05 2.34 2.64 2.93
[Monlo(mo|L1)c .......... 300 ............ 150 100 ............. 075 ........... 060 ........... 050 ............ 043 ............. 038 ........... 033 ............ 030 ............

[VA-044]p (mol.L'")  2.9910° 1.0610° 1.0310° 1.0310° 1.0410° 1.0410° 1.0410° 1.0410° 1.0410° 1.0410°

[PABTCJo/[VA-044], 101 141 97 73 58 48 41 37 32 29

2 Represents the sum of the volume of the monomer added + volume of solvent + Vioa from the previous block. ® mya.oss toral represents the sum of
the initiator added Mya.044 added + the amount of initiator remaining from the previous block . € Represents the concentration of the monomer at the
beginning of each block extension.



Table S8 - Monomer conversion and DMF-SEC analysis of (PHEA+)o prepared via RAFT in

H,O/dioxane at 70 °C using VA-044 as thermal azoinitiator.

Overall
Block Multiblock poly(2-hydroxyethyl acrylate) monomer M n M sec e
composition conversion  (g.mol"?  (g.mol")¢
(%)?
1 PHEA1o >99 1400 3400 1.17
2 PHEA10-b-PHEA1o 98 2500 6100 1.12
3 PHEAo-b-PHEAo-b-PHEA+o 98 3700 9100 1.10
4 PHEA10-b-PHEA1o-b-PHEA0-b-HEA10 98 4800 11200 1.15
5 PHEA10-b-PHEA 1o-b-PHEA10-b-PHEA10-b-PHEA1o 98 5900 13200 1.19
6 PHEAm-b-PHEAm-b-Z}-ll_'EEPXo-b-PHEAm—b-PHEA10- 99 7100 15700 124
al 10

PHEA10-b-PHEA10-b-PHEA10-b-PHEA10-b-PHEAo-
7 o HEA b SHEA S 97 8100 17500 1.31

PHEA10-b-PHEA«6-b-PHEA19-b-PHEA16-b-PHEA -
8 b-PHEA0-b-PHEA 0-b-PHEA1 >99 9400 19600 137

PHEA10-b-PHEA«6-b-PHEA19-b-PHEA16-b-PHEA -
9 b-PHEA10-b-PHEA10-b-PHEA10-b-PHEA 1o >99 10600 23800 1.30
10 PHEA:ob-PHEA:o-b-PHEAo-b-PHEAo-b-PHEA - 98 11600 27200 136

b-PHEA1g-b-PHEA10-b-PHEAg-b-PHEA19-b-PHEA«o

@ Determined by 'H NMR using eq. 1. b Determined using eq. 2.€ Determined using DMF-SEC
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Figure S6 - DMF-SEC chromatograms for (PHEA1o)1o prepared via RAFT in H,O/dioxane at 70 °C

using VA-044 as thermal azoinitiator.



Table S9 - Conditions used in preparation of P(NAMy)s via RAFT in H,O/dioxane at 25 °C using
TBHP/AsAc redox pair as initiator.

Block 1 2 3 4 5 6

Monomer NAM NAM NAM NAM NAM NAM
DPargeted 100 100 100 100 100 100
Mooonwasss @ 100 100 100 100 100 100
MCTA added (MQ) 168.9 - - - - R

MTBHP added (MQ) 0.21 0.32 0.60 0.85 0.94 1.20

MasAc added (MQ) 0.21 0.31 0.58 0.83 0.92 1.18

VH20 added (ML) 1.323 1.470 1.470 2.651 1.470 2.651
Vaioxane added (ML) 0.147 - - - - -

i o . o o 983 .............. 987 ..............
Viotal (ML)? 2.361 4,722 7.084 10.625 12.987 16.528

[M on]O (mo|L1)b ............ 300 e 1 50 ............... 1 00 .............. 067 .............. 055 .............. 043 ..............

[TBHP]o (mol.L")¢ 1.0010% 75010* 9.3510* 8.8910* 8.0210* 8.0910*
[AsAc]o (mol.L "¢ 5.0010* 3.7510* 4.6810* 4.4510* 4.0110* 4.0510*

[PABTCJo/[TBHPL,? 30 20 11 7 7 5

@ Represents the sum of the volume of the monomer added + volume of solvent + Vi from the
previous block. ? Represents the concentration of the monomer at the beginning of each block
extension. € The concentration of TBHP/AsAc at the beginning of each block, assuming full
consumption of both TBHP and AsAc in the previous block.  The theoretical ratio of PABTC
chain transfer agent to TBHP oxidant, assuming full consumption of TBHP in previous block.



Table S$10 - Monomer conversion and DMF-SEC analysis of (PNAMiy)s prepared via RAFT in
H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall

Block Multiblock poly(4-acryloylmorpholine) monomer Mn,ll:|1 R Mn,se_? . Be
composition conversion (%)2 (g.mol™) (g.mol™)
1 PNAM ;00 97 13900 13100 1.07
2 PNAM;0-b-PNAM 100 >99 28000 37700 1.07
3 PNAM g0-b-PNAM1g0-b-PNAM 100 >99 42200 43700 1.09
4 PNAM ;00-b-PNAM100-b-PNAM100-b-PNAM 100 >99 56300 59400 1.13
5 PNAM100'b'PNAM1(')30;\f’A|:n"1‘$M1OO'b'PNAM100'b‘ >99 70400 73200 121
6 PNAM 100-b-PNAM1g0-b-PNAM 100-b-PNAM 100-b- >99 84500 84700 1.31

PNAM 100-b-PNAM 100

@ Determined by 'H NMR using eq. 1. ? Determined using eq. 2.¢ Determined using DMF-SEC




Table S11 - Conditions used in preparation of (PHEAu)s via RAFT in H,O/dioxane at 25 °C using
TBHP/AsAc redox pair as initiator.

Block 1 2 3 4

Monomer HEA HEA HEA HEA
DPrargeted 100 100 100 100
mmmmeraddea (mg) 4000 4000 4000 4000
MCTA added (MQ) 8.0 - - -

MTBHP added (MQ) 0.45 0.30 0.45 0.60

MasAc added (M) 0.45 0.30 0.45 0.59

VH20 added (ML) 0.890 1.272 1.272 1.272
Vioxane added (ML) 0.382 - - -

%Hzo 700 850 900 925
Viotal (ML)? 1.672 3.343 5.015 6.687
[Mon]o(mo|L1)b ......... 200 100 ............ 067 ............. 050 .............

[TBHP]o (mol.L')®  3.0010° 1.0010° 1.0010° 1.0010*
[AsAc]o (mol.L")¢ 1.5010° 5.0010* 5.0010* 5.0010°

[PABTCIo/[TBHP],Y 6.7 10.0 6.7 5.0

2 Represents the sum of the volume of the monomer added + volume of
solvent + Vo from the previous block. ® Represents the concentration
of the monomer at the beginning of each block extension. € The
concentration of TBHP/AsAc at the beginning of each block, assuming
full consumption of both TBHP and AsAc in the previous block.  The
theoretical ratio of PABTC chain transfer agent to TBHP oxidant,
assuming full consumption of TBHP in previous block.



Table S12 - Monomer conversion and DMF-SEC analysis of (PHEA10)s prepared via RAFT in
H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall
Block Multiblock poly(2-hydroxyethyl acrylate) monomer M in M sec G
composition conversion  (g.mol")? (g.mol™)®
(%)?
1 PHEA100 >99 11800 22200 1.11
2 PHEA100-b-PHEA 100 >99 23200 50900 1.13
3 PHEA00-b-PHEA100-b-PHEA100 >99 35100 67300 1.21
4 PHEA100-b-PHEA100-b-PHEA100-b-PHEA 100 >99 46700 80600 1.50

@ Determined by 'H NMR using eq. 1. ? Determined using eq. 2.€ Determined using DMF-SEC



in HyO/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Table S13 - Conditions used in preparation of the low DP acrylamido heptablock copolymer via RAFT

Block 1 2 3 4 5 6 7
Monomer NAM NIPAM NAM DMA NAM DEA NAM
DPargeted 10 10 10 10 10 10 10
mmmmeradm(mg) ......... 6000 ............ 4810 ............ 6000 ............ 4210 ............ 600054066000 ............
MCTA added (MQ) 101.3 - - - R . .

MTBHP added (M) 0.77 0.77 0.38 0.64 0.59 225 0.77

MasAc added (MQ) 0.75 0.75 0.37 0.62 0.58 2.20 0.75

V20 added (ML) 0.617 1.417 0.882 0.979 0.882 0.806 0.882
Vgioxane added (ML) 0.265 - - - - - _

% H,0 70.0 88.5 91.7 93.6 94.7 95.5 96.1

Viota (ML)? 1.417 2.883 4.250 5.666 7.083 8.500 9.917
[Mon]o(mo||_1)b ............ 300150100 .............. 075060050043 ..............
[TBHP], {(mol.L™"¢ 6.0010° 29310° 97610* 1.2210° 9.0210* 2.8710° 8.3810*
[AsAc]o (mol.L™")¢ 3.0010° 14710% 48810% 6.1010* 45110* 1.4410°% 4.1910*
[PABTC]/[TBHP],? 50 51 102 61 67 17 51

@ Represents the sum of the volume of the monomer added + volume of solvent + Vi from the previous

block. ?

Represents the concentration of the monomer at the beginning of each block extension. € The

concentration of TBHP/AsAc at the beginning of each block, assuming full consumption of both TBHP and
AsAc in the previous block. 9The theoretical ratio of PABTC chain transfer agent to TBHP oxidant, assuming
full consumption of TBHP in previous block.



Table S$14 - Monomer conversion and DMF-SEC analysis of the low DP acrylamido heptablock
copolymer prepared via RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall
. " Mn,th Mn,SEC c
Block Multiblock copolymer composition monomer ( mol")b (@.mol")° D
conversion (%)? % 9-
1 PNAM;o 99 1600 1100 1.13
2 PNAM;1o-b-PNIPAM1o 99 2800 2800 1.13
3 PNAM;1o-b-PNIPAM1o-b-PNAM1o 99 4200 4400 1.13
4 PNAM 10-b-PNIPAM;0-b-PNAM1o-b-PDMA o 99 5100 6200 1.1
5 PNAMm-b-PNIPAM';Ki—'\l;NAMm—b—PDMm o-b- >99 6500 7900 1.09
10
PNAM;1o-b-PNIPAM1o-b-PNAM1o-b-PDMA10-b-
6 PNAM10-b-PDEA 1 >99 7800 9400 1.12
7 PNAM;o-b-PNIPAM1o-b-PNAM1o-b-PDMA1o-b- >99 9200 11200 115

PNAM;o-b-PDEA10-b-PNAM;o

@ Determined by 'H NMR using eq. 1. ® Determined using eq. 2. Determined using DMF-SEC




Table S15 - Conditions used in preparation of the high DP acrylamido pentablock copolymer via
RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Block 1 2 3 4 5

Monomer NAM DMA NIPAM DEA NAM
DPiargeted 100 100 100 100 100
Mo (M) 6000 4213 4810 5410 6000
MCTA added (MQ) 10.1 - - - R

M18HP added (M) 0.13 0.26 0.36 0.64 0.66

Mshc added (MQ) 0.06 0.25 0.35 0.62 0.65

VH20 added (ML) 0.794 0.979 2125 0.806 1.590

Vioxane added (ML) 0.088 - - - _

% H,0 90.0 95.3 97.8 98.2 98.6
Viotal (ML) 1.417 2.833 4.958 6.375 8.500
[Mon]o (mol.L™")® 3.00 1.31 0.69 0.86 0.50

[TBHP]p (mol.L'h¢  1.0010° 1.0010° 8.0110% 1.1110° 8.6210*
[AsAc]p (mol.L™")¢ 2,50 10* 5.0010* 4.0010* 55510* 4.3110*

[PABTCJo/[TBHP],Y  30.0 15.0 11.0 6.0 6.0

@ Represents the sum of the volume of the monomer added + volume of solvent +
Viotal from the previous block. b Represents the concentration of the monomer at the
beginning of each block extension. € The concentration of TBHP/AsAc at the
beginning of each block, assuming full consumption of both TBHP and AsAc in the
previous block. 9The theoretical ratio of PABTC chain transfer agent to TBHP
oxidant, assuming full consumption of TBHP in previous block.



Table S16 - Monomer conversion and DMF-SEC analysis of the high DP acrylamido pentablock
copolymer prepared via RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall

) " M tn M sec c
Block Multiblock copolymer composition monomer ( mol'1)b (g.mol")e b
conversion (%)? 9- 9
1 PNAM ;00 >99 14400 13100 1.07
2 PNAM g0-b-PDMA 100 >99 23000 27600 1.10
3 PNAM go-b-PDMA 100-b-PNIPAM 100 >99 32100 47300 1.16
4 PNAM;00-b-PDMA 100-b-PNIPAM;00-b-PDEA 100 >99 48400 62700 1.24
5 PNAM ;g0-b-PDMA 190-b-PNIPAM;00-b-PDEA100-b- >99 62500 78300 1.30

PNAM 00

@ Determined by 'H NMR using eq. 1. b petermined using eq. 2.€ Determined using DMF-SEC
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Figure S7 - Evolution of molar mass and dispersity values (determined by DMF-SEC) with each block
extension for the high DP acrylamido pentablock copolymer prepared via RAFT in H,O/dioxane at 25

°C using TBHP/AsAc redox pair as initiator.



Table $17 - Conditions used in preparation of the low DP acrylate heptablock copolymer via RAFT in
H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Block 1 2 3 4 5 6 7

Monomer HEA PEGA CEA EGMEA HEA PEGA EGMEA
DPargeted 10 5 10 10 10 5 10

mmono mer addEd (mg) ......... 30 33 ............ 62 69 ............ 376 5 ............ 33 99 ............ 303 3 ............ 6269 ............ 339 9 ............
McTA added (MY) 62.3 - - - - - -

MTBHP added (MQJ) 1.18 0.28 3.24 0.88 0.93 0.68 1.32

Masac added (MQ) 1.16 0.27 32 0.87 0.92 0.67 1.31

VH20 added (ML) 0.399 0.078 0.561 0.534 0.571 0.296 0.534
Vioxane added (ML) 0.171 - - - - - -

% H>0 70.0 73.6 85.8 90.2 92.6 93.4 94.6

Viotal (ML)? 0.871 1.524 2.394 3.265 4136 5.006 5.877

[Mo n]o (mo|L1)b ............ 300 .............. 086 e 1 09 .............. 080 .............. 063 e 0 26 .............. 044 ..............

[TBHP]o (mol.L)® 150102 2.0010° 150102 3.0010° 25010° 1.5010° 2.5010°
[AsAc]o (mol.L™")¢ 7.5010° 1.0010% 7.5010% 1.5010° 1.2510° 7.5010% 1.25103

[PABTC]o/[TBHP]od 20.0 85.7 7.3 26.7 253 34.8 17.8

4 Represents the sum of the volume of the monomer added + volume of solvent + Vi from the previous
block. ® Represents the concentration of the monomer at the beginning of each block extension. ¢ The
concentration of TBHP/AsAc at the beginning of each block, assuming full consumption of both TBHP and
AsAc in the previous block. 9 The theoretical ratio of PABTC chain transfer agent to TBHP oxidant, assuming
full consumption of TBHP in previous block.



Table S18 - Monomer conversion and DMF-SEC analysis of the low DP acrylate heptablock

copolymer prepared via RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall

) » Mh tn Mh,sec c
Block Multiblock copolymer composition monomer ( moI‘1)b (g.mol")° D
conversion (%) & 9-
1 PHEA1o >99 1400 3300 1.19
2 PHEA10-b-PPEGAs >99 3800 5800 1.17
3 PHEAo-b-PPEGAs-b-PCEA+o >99 5200 7700 1.15
4 PHEA0-b-PPEGAs-b-PCEA+o-b-PEGMEA 1o >98 6500 10000 1.20
5 PHEA10-b-PPEGAs-b-PCEAo-b-PEGMEA 10-b- 08 7600 13400 118
PHEA1o
PHEA10-b-PPEGAs-b-PCEAo-b-PEGMEA1¢-b-
6 PHEA5-b-PPEGAs >98 10000 16700 1.23
7 PHEA10-b-PPEGAs-b-PCEA0-b-PEGMEA 1¢-b- >08 11200 18400 128

PHEAo-b-PPEGAs-b-PEGMEA+o

@ Determined by '"H NMR using eq. 1. b petermined using eq. 2.¢ Determined using DMF-SEC
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Figure S8 - Evolution of molar mass and dispersity values (determined by DMF-SEC) with each block
extension for the low DP acrylate heptablock copolymer prepared via RAFT in H,O/dioxane at 25 °C
using TBHP/AsAc redox pair as initiator.

1
= W(logM)
=)
(9]
N
g UV (280nm)
2
< 05 4
[0}
[2]
c
o
Q.
[
Q
o
0 — : ~
1000 10000 100000

Molar mass (g.mol")

Figure S9 - DMF-SEC chromatogram of the low DP acrylate heptablock copolymer prepared via
RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator, showing the (normalized)
w(log M) and 280 nm UV detector responses.



Table S$19 - Conditions used in preparation of the low DP acrylate octablock copolymer (blocks 1-4,

5b-8b) and the low DP acrylate/acrylamido heptablock copolymer (1-4, 5a-7a) via RAFT in

H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator. The polymerization mixture was split

into two after the first 4 blocks and each half was block extended to prepare the two different

multiblock copolymers.

Block 1 2 3 4 5a 6a 7a 5b 6b 7b 8b
Monomer HEA AA PEGA MA NAM NIPAM  DMA HEA EGMEA  PEGA HEA
DPargetea 10 10 5 10 10 10 10 10 10 5 10
Mowowsses (M) 3033 1882 6269 2249|1844 1478 1205 [1s17 1700 3134 1517
MCTA added (MQ) 62.3 - - - - - - - - - -

MTBHP added (MQ) 1.18 2.91 0.42 0.97 0.45 0.76 0.77 0.45 0.54 0.39 0.61

Masac added (MQ) 1.16 2.88 0.42 0.96 0.44 0.75 0.76 0.44 0.54 0.38 0.60

V20 added (ML) 0.399 0.567 0.150 0.511 0.271 0.435 0.301 0.285 0.267 0.148 0.372
Viioxane added (ML) 0171 - - - - - - - - - -

%Hzo e 700 850 867 905 927 947 955 . 928 . 941 . 947 957
Viota (ML)? 0.871 1.138 1.863 2610 1.740 2175 2611 1.74 2175 2.323 2.696
[Mon]o(m.L‘)b 300 162 056 085056 054046 055 054023 039
[TBHP]o (mol.L )¢ 150102 2.0010% 20010° 3.5010° [25010° 3.5010° 3.0010° [2.5010° 25010° 1.5010° 2.0010%
[AsAc]o (mol.L™")¢ 75010° 1.00102 1.0010° 1.7510°% [1.2510° 1.7510° 15010° [|1.2510° 1.2510° 7.510* 1.00 10°
[PABTClo/[TBHP,Y  20.0 8.1 55.8 24.2 26.4 15.5 15.3 26.4 21.6 305 19.4

2 Represents the sum of the volume of the monomer added + volume of solvent + Viea from the previous block. b Represents the concentration of the
monomer at the beginning of each block extension. € The concentration of TBHP/AsAc at the beginning of each block, assuming full consumption of both
TBHP and AsAc in the previous block. 9The theoretical ratio of PABTC chain transfer agent to TBHP oxidant, assuming full consumption of TBHP in previous

block.



Table S20 - Monomer conversion and DMF-SEC analysis of the low DP acrylate octablock copolymer
(blocks 1-4, 5b-8b) and the low DP acrylate/acrylamido heptablock copolymer (1-4, 5a-7a) prepared
via RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.

Overall
Block Multiblock | it monomer M in Mhn sec e
oc ultiblock copolymer composition conversion (g.mol") (g.mol")E
(%)?
1 PHEA1q >99 1400 3200 1.19
2 PHEA1p-b-PAA g 96 2100 3100 1.23
3 PHEA15-b-PAA10-b-PPEGAs >99 4500 7000 1.22
4 PHEA1g-b-PAA15-b-PPEGAs-b-PMA 1o >99 5300 8400 1.27
5a PHEA0-b-PAA6-b-PPEGAs-b-PMAg-b- 599 6700 9000 133
PNAM;q

PHEA«o-b-PAA+4-b-PPEGAs-b-PMA1o-b-
6a PNAM1o-b-PNIPAN 1o >99 7900 13000 1.20

PHEA+0-b-PAA¢-b-PPEGASs-b-PMA10-b-
7a PNAM:0-b- PNIPAM o 5. PDMA >99 8800 15500 1.24
5b PHEA10-b-PAA+0-b-PPEGAs-b-PMA10-b- >99 6500 11600 196

PHEA1g

PHEA+0-b-PAA+¢-b-PPEGAs-b-PMA14-b-
6b PHEA £ PEGMEA 4 >99 7800 12500 1.38

PHEA0-b-PAA6-b-PPEGAs-b-PMAg-b-
7b PHEA o-b-PEGMEA.b PPEGA. >99 10200 16700 1.42
8b PHEA+0-b-PAA+¢-b-PPEGAs-b-PMA14-b- >99 11300 20800 134

PHEA10-b-PEGMEA16-b-PPEGAs-b-PHEA1o

@ Determined by "H NMR using eq. 1. ? Determined using eq. 2.€ Determined using DMF-SEC
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Figure S$10 - Evolution of molar mass and dispersity values (determined by DMF-SEC) with each
block extension for the low DP acrylate/acrylamido heptablock copolymer prepared via RAFT in

H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator.
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Figure S11 - DMF-SEC chromatogram of the low DP acrylate/acrylamido heptablock copolymer
prepared via RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator, showing the

(normalized) w(log M) and 280 nm UV detector responses.
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Figure S$12 - Evolution of molar mass and dispersity values (determined by DMF-SEC) with each
block extension for the low DP acrylate octablock copolymer prepared via RAFT in H,O/dioxane at 25
°C using TBHP/AsAc redox pair as initiator.
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Figure S13 - DMF-SEC chromatogram of the low DP acrylate octablock copolymer prepared via
RAFT in H,O/dioxane at 25 °C using TBHP/AsAc redox pair as initiator, showing the (normalized)
w(log M) and 280 nm UV detector responses.
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Figure S14 - DMF-SEC chromatograms for diblock copolymers a) PHEA4-b-PHEAmMg, and b)
PHEAmM,-b-PHEA) prepared in one-pot via RAFT in H,O/dioxane at 44 °C using VA-044 as thermal
azoinitiator. Note the high molecular weight shoulders are due to diacrylate impurity in the HEA non-

purified monomer (Figure S3)



Table S$21- Summary of conditions and characterization of PHEA4o-b-PHEAmMg, and PHEAmMyo-b-
PHEAg, diblocks prepared in one-pot via RAFT in H,O/dioxane at 44 °C using VA-044 as initiator.

Diblock copolymer [M]o [PABTC]o [VA-044]o [PABTCJo/ Monomer M th Mh,sec p°
composition (mol.L"y? (mol.L™") (mol.L™)? [VA-044]c  Conversion (g.mol™)? (g.mol™)®
(%)°
PHEA4o 4.0 0.10 10.0 10 >99 4800 8700 1.13
PHEA40-b-PHEAMg, 2.8 0.03 19.7 22 >99 15100 21200 1.20
PHEAM4o 4.0 0.10 10.0 10 >99 4800 8500 1.13
PHEAM40-b-PHEAg, 2.8 0.03 19.7 22 >99 15100 23400 1.35

2Represents the concentration of the monomer at the beginning of each block extension. b Takes into account the amount of initiator added and the amount od
initiator remaining following the synthesis of the previous block. € Determined by 'H NMR using eq. 1. 9 Determined using eq. 2. Determined using DMF-SEC.



