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6. References

1. Photoisomerization Study of Polymers Below the CAC in Aqueous Solution. The photoisomerization behavior of both
the polymers was studied below the CAC in the aqueous solution. The rate of trans-cis photoisomerization was studied by
analyzing the change in absorbance at 351 nm with time on irradiating the samples at 365 nm. The system reaches the
photostationary state in 20-30 seconds for both the polymers below the CAC value (Figures S1A and S2A).

2. Calculation of Rate Constant for trans-cis-trans Photoisomerization. The rate constant of trans-cis
photoisomerization was calculated by using the first-order rate law by measuring absorbance at 351 nm at different time
intervals for both the polymers (4a and 4b) below their CAC while from the absorbances at 351 and 337 nm for polymer 4a and
4b respectively above their CAC, using Equation S$1.12

A, -4,
In = -k, t
(Aw-AO) t-c

Equation S1
Where, A.. = absorbance at photostationary state
A; = absorbance at time ‘t’
A = absorbance at time ‘0’
ki.c = rate constant for trans-cis photoisomerization
t = time of irradiation at 365 nm
The isomerization rate constant (k.), for polymers 4a and 4b, below their CAC, was calculated to be 0.141 and 0.131 s
however above CAC, it decreases significantly to 0.039 and 0.018 s, respectively. The rate of trans-cis isomerization below CAC
was found to be approximately 4 times higher for polymer 4a while it is 7 times higher for 4b as compared to above CAC value.
The rate constant for cis-trans photoisomerization was also calculated by measuring absorbance at 351 nm for both of the
polymers below their CAC while from the absorbances at 351 and 337 nm for polymer 4a and 4b respectively, above CAC, at the

photostationary state by using the first-order rate law, using Equation $2.%2

A, - Ay
In =k .t
[,

Equation S2
Where, A.. = absorbance at photostationary state
A; = absorbance at time ‘t’

Aq = absorbance at time ‘0’



k..t = rate constant for cis-trans photoisomerization
t = time of irradiation at 254 nm
The isomerization rate constant (k.:), was calculated to be 0.114 and 0.118 s below CAC while it decreased to 0.0104 and
0.0086 s for polymers 4a and 4b respectively above CAC. The rate of cis-trans isomerization below CAC was found to be
approximately 11 times higher for polymer 4a while it is 14 times higher for 4b as compared to above the CAC value.
3. Calculation of % release of Nile red using fluorescence measurements. The % release of Nile red from the miceller
nanostructures on photoisomerization was calculated by measuring the fluorescence intensity of Nile red before and after

trans-cis-trans isomerization by using the Equation S3.

Iy
% Release of Nilered =— x 100
i Equation S3
Where, Iy=1- 1

Where, |; = Initial fluorescence intensity for encapsulated sample before irradiation

I, = Regained fluorescence intensity after trans-cis-trans isomerization

lg = Decrease in fluorescence intensity on trans-cis-trans isomerization

4, Control Experiment for Photobleaching of Nile red. Control experiments were performed so as to confirm if the net
decrease in the fluorescence intensity of Nile red on photoirradiating the aqueous solution of dye encapsulated polymeric
amphiphiles is not because of photobleaching of Nile red (either due to chemical degradation or non-specific reactions with the
surrounding). Since the Nile red has a very insignificant solubility in aqgueous medium, it was dissolved in pure methanol and a
mixture of water and methanol in 1 : 1 and 2 : 1 ratio keeping the dye concentration (0.4 mM) same as used for encapsulation
studies. Solutions of lower concentrations of Nile red were also studied as the amount of Nile red encapsulated in polymeric
amphiphiles was lower than that used for encapsulation studies. From these experiments, we have observed that at the
concentration of Nile red used for encapsulation studies and even below this concentration, We have not observed any
significant change in the intensity on photoirradiating the samples at 365 and 254 nm, the wavelength used for studying the
photoisomerization behavior of azobenzene grafted polymers. The exemplary plots for variation in fluorescence intensity of
Nile red in 1 : 1 mixture of water : methanol are shown in Figure S8. This confirms the observation that the net decrease in
fluorescence intensity of Nile red on the photoisomerization of azobenzene moiety as a result of photoirradiation is because of
a net release of Nile red from the core of polymeric amphiphiles

5. Figures
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Figure S1. Photoisomerization of polymer 4a in aqueous solution below critical aggregation concentration, (A) Irradiation at 365
nm (trans-cis); (B) Irradiation at 254 nm (cis-trans).
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Figure S2. Photoisomerization of polymer 4b in aqueous solution below critical aggregation concentration, (A) Irradiation at 365
nm (trans-cis); (B) Irradiation at 254 nm (cis-trans).
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Figure S3. Changes in the fluorescence intensity of encapsulated Nile red, on 1% cycle of trans-cis-trans reverse
photoisomerization for polymer 4a, (A) Irradiation at 365 nm causes trans-cis isomerization with a decrease in its fluorescence
intensity; (B) Irradiation at 254 nm causes cis-trans isomerization with an increase in its fluorescence intensity leading to partial
regain, indicated net photo-induced release.
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Figure S4. Changes in the fluorescence intensity of encapsulated Nile red, on 2" continuous cycle of trans-cis-trans reverse
photoisomerization for polymer 4a, (A) Irradiation at 365 nm causes trans-cis isomerization with a decrease in its fluorescence
intensity; (B) Irradiation at 254 nm causes cis-trans isomerization with an increase in its fluorescence intensity leading to
complete regain indicating no net release.
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Figure S5. Changes in the fluorescence intensity of encapsulated Nile red, on 15t cycle of trans-cis-trans reverse
photoisomerization after thermal restoration for 16 h in darkness, for polymer 4a, (A) Irradiation at 365 nm causes trans-cis
isomerization with a decrease in its fluorescence intensity; (B) Irradiation at 254 nm causes cis-trans isomerization with an
increase in its fluorescence intensity leading to partial regain, indicated net photo-induced release.
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Figure S6. Changes in the fluorescence intensity of encapsulated Nile red, on 2" continuous cycle of trans-cis-trans reverse
photoisomerization after thermal restoration for 16 h in darkness, for polymer 4a, (A) Irradiation at 365 nm causes trans-cis
isomerization with a decrease in its fluorescence intensity; (B) Irradiation at 254 nm causes cis-trans isomerization with an
increase in its fluorescence intensity leading to complete regain indicating no net release.
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Figure S7. Changes in the fluorescence intensity of encapsulated Nile red, on 1%t cycle of trans-cis-trans reverse
photoisomerization after thermal restoration for 2 h in darkness, for polymer 4a, (A) Irradiation at 365 nm causes trans-cis
isomerization with a decrease in its fluorescence intensity; (B) Irradiation at 254 nm causes cis-trans isomerization with an
increase in its fluorescence intensity leading to partial regain, indicated net photo-induced release.
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Figure S8. Control experiment for studying the photobleaching

photoirradiation at (A) 365 nm; (B) 254 nm.
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Figure S9. Gel permeation chromatogram of polymer 1; MW= 13,579 g/mol, M »=10,583 g/mol, MZ =16,927g/mol, D =

Detector: Rl, Eluent: THF, Flow rate: 1 mL/min, Standard: Pullulan.
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Figure S10. Fluorescence spectra of curcumin encapsulated polymeric solution (A) in water; (B) in methanol.
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Figure S11. DLS plots of polymers in aqueous solution above CAC.
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Figure S12. DLS plots of polymers in aqueous solution below CAC.



f=
3=
g <
= FS
S 61 - w.mmuw B T ssTpel
N 30 060 F [ <
o €7 " mmwm”w o & — wwu
Ll =
0z = [ = st =
H - = el : (= 9sspee
B ~ 99T Bt Il -
™ - ™~ 3 ——  ogpsSE
s [ =
= ) g
” < ~—— 5 Emm.& _swsT E e 3
[ = o997 i
H =" p8oT @
- TN et P — 65665
Le S Fe
& E s
i g
oy _ pIsrE E
_ _ Mw e 2 - FE
R ~— 3 . rssooL
o~ =" 000riL
Fees LS~ o
H = 3
2
O L« . s ® rs
. sy 2
< . T u& - SLL¥
[te) [ = T~ OLLLY 5 e [ =
L= ~ Hs
v -
u 3
© - N 0 <
XN () S 2
o hit —— worsIT
0w T A o s -3
L= M8 e
C M = — eesrrTL
™ E £ 13— o6t
© _ 32
- - ~ i
i 2 WS6P) _ , 86LOL = o5 =
] SN g =/ H8oL = =
o S L Fe LToTL [ g
) « = = GoozL ]
= J b e W - et
TN senes P wseost
© 161 v 656LL
< - = 5 i 000 « —F[F— oosest
o~ P — ) F i g
- .\;\w : m
B g
o3 =
& -
Le e
S g
=
1 3
3 2
= &
L2

Figure $13. 'H and 3C NMR spectra of compound 2.



0 0 N3
1 . a
~ o).2 s 4 &0 o13]
h; o ot~ )fo)kom 3a ﬁ/\om 2
, 'y ©
4 \ “
2a /7
. 0
5 9
3 6 v
o,a,1&3
3 g 5"
286"
1,2 8 6" \
2] 3 8 5"

B

28 -O(CH,CH,0),,

:E: e

-CHj; of ethyl
end group

‘ o

7
4

/ \ AR
spss g3y ¢ BbIFEEIT 3%
3 aaag Qrem & ZomEEges gae
& LI WEdE I3 FFTemdem Ada
(0] o NEY
ok 2a 4 “IOMG ol 30}1
~A
T]/O('\O 20 Om 020 P |
0 5 i, e}
2 1 N
\
2'a /2 N
-O(CH,CH,0),
. 0
5 A
pt g
2" a',a.1a,3a,1,3
&2'a
] 4™ & -CH,
[l of ethyl end
[ | rou
2m gt 3 5 ov g, / | group
3" & 5" | e
| 21 gl
o [ |
[ |
Carbonyl carbon / |
of ester group ‘
N 14,
3] \ 4"&2 23
N
J ’ 1'
B b WW»....JL
20!‘3.0 19(‘!.\]‘ 180.0 ‘l"""\‘ﬂ [67;:_0 15(‘(.(”\143.0 176} “lféO “ll\‘).l}‘ ‘l‘OiJJL.ﬂ 90‘0 5 i
VAN A VAR
gez £2 283 3 g

Figure S14. 'H and 3C NMR spectra of polymer 4a.
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Figure $15. 'H and 3C NMR spectra of polymer 4b.



abundance

g 6
2" g 6"

i
-

s o R [
P
1+ N ' 3
£ a N '
= og) otz 20l ('
Ul o 22 4
o
-
& R [G2.0] OH PG
k3
192,47
O e = — —
s fas
3 f_.__
2
3 23 2a8&2a
M
=
F . g 5
E i
i = L §
2 | i 3G 5"
&
: Ff‘ 6"
=
5 ' 26" &t
1700 1600 1500 1400 130.0 120.0 100 10000 900 Bﬂl‘ﬂ o0 60.0 00 0o 300 204 04 06
Xt parts per Million : 13C
] 3" &5 e L 86 385"
I {_
!z \ ‘
= I
il [
e, L
M
OR
H 2b. %
S A
ol ot g Lo 2 o g L ate lesol
I6 o X Ofa\’ra\ 4 v OJmD 227 )
3 T ‘ mi
i |
= L 2.: ‘ﬂ R=[G20) OH|PE = "85
; 59 (
: oL W
- N1 2 i m r*s-“
: g
5 I
s I
e B
= | "8 6"
ke sy
5
= g 7 2ee
; e
e il
H S
L 4
1
P
e |
Gee i iwe | d3te | dme | imo | ize | 3a0 | mme e ime | mMae | iMe | fe | Ges ks ieo  dets|o a1 03 w3 o4

X : parts per Millian : 13C

bundance

Figure $16. 2D HETCOR NMR spectra of polymer 4b.
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