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This supporting information contains details about theamal synthesis, dynamic light scat-
tering (DLS), dynamic force measurements, and the all-atostecular dynamics simulations.
Additonally, we also provide a few figures to support theraspresented in the main manuscript

text.

Materials

For the synthesis of PNIPAmM microgels, we have used N,Nhylehbisacrylamide (BIS) as cross-

linker. N-isopropylacrylamide (NIPAM), acrylic acid (AACN,N’-methylenbisacrylamide (BIS),
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and potassium persulfate (KPS) that were purchased fromé&drich. The ethanol (absolute),
methanol, and 2-propanol were purchased from Chem-sokdethe water purification a three

stage millipore system (Milli-Q Plus 185) was used.

Synthesis

For the synthesis a surfactant free precipitation polyra¢ion was used. The protocol for synthe-
sis is taken from the published wotkBoth gels, PNIPAM and PNIPAM-co-AAc, were synthe-
sized with the negative initiator KPS. The PNIPAM monom@&ic comonomers and cross-linker
BIS were dissolved in Milli-Q water and the solution was deggd for 60 min with nitrogen under
constant stirring. The solution was transferred into at@aand heated to 7€. The initiator KPS
was dissolved in 2 Milli-Q water and 1 mES.5 mmol/l) was transferred into the reactor to start
the polymerization. The reaction volume was cooled aftem@® of reaction time in a separate
beaker in an ice bath. At room temperature, the microgel wiagigd by dialysis against Milli-Q
water for 10 days. The microgels were freeze-dried atC8Both gels contain 4.8% cross-linker,

and PNIPAM-co-AAc additionally contains 5% AAc.

DL S measurements

The hydrodynamic radiuR, of microgels in bulk solution was measured by dynamic ligtats
tering (DLS). Measurements were performed on an LS speetiem{LS Instruments, Fribourg,
Switzerland) with a HeNe laser at=632.8 nm with 21 mW. For the correlation function the LS
spectrometer was used. The scattering intensity was nexh8ur30 s at angles between°38hd
120 in steps of 8. In temperature dependent measurements all samples waesllieom 14C to
60°C and then cooled again in steps 6€2 The data were fitted using a self-written script with the
cumulant fit procedure. Figure S1 shows the chand®,iwith changingT for different volume
fraction of ethanol volume fractiog. The data is shown for both heating and cooling cycles. It

can be seen th&, with T does not show any hysteresis. Therefore, in the main mapugext,
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Figure S1: Hydrodynamic radiug, of PNIPAM microgels against temperatufefor different
ethanol volume fractiong.. Both heating and cooling curves are shown. The grey bacatels
the VPTT for 0, 10, and 20% ethanol.

only the heating data are plotted.

In the main text, the data far = 20°C and 60C are shown. To further illustrate the effect of
¢ on the plateau observed betweern@G@nd 50C, Figure S2 showR;, againstgs for 44°C. It is
evident from the plot that the preferential binding of etblanith NIPAM monomers leads to an

increase in plateau minima fqe > 20%.
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Figure S2: Hydrodynamic radiug, of PNIPAM microgels measured by DLS as a function of

ethanol volume fractioig. for T = 44°C.

Comparison of PNIPAM and Poly(NIPAM -co-AAC) microgels

For the measurement of stiffness on the surface, PNIPAMag&ls with the comonomer acrylic

acid (P(NIPAM-co-AAC)) are used because of their signiftbalarger size. Figure S3 shows a

comparative plot oR;, as a function ofg, and forT = 20°C.
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Figure S3: Hydrodynamic radi®, of PNIPAM and P(NIPAM-co-AAC) microgels measured by
DLS as a function of ethanol volume fractigafor T = 20°C.
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Solution preparation

Note that for the data shown here, samples have been prothyceidsolving the microgels in
the already prepared respective water-ethanol solutidosever, the results remain unaltered if
the microgels are first dissolved in pure water or pure ethamal the cosolvent is added later,
as shown in Figure S4. This suggests that there is no “menftagteand the gels adapt their
characteristic conformation in a given solvent mixingaatrespective of their previous state.
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Figure S4: Hydrodynamic radi, as a function of temperature for 10% volume fraction of
ethanol. The samples were prepared by three different misiHtiost dissolving PNIPAM in water
and adding ethanol later, first dissolving PNIPAM in ethaaad adding water later, and dissolving
PNIPAM in the already prepared solution of water and ethanol

Molecular dynamics simulations

In this work, the all-atom molecular dynamics simulatioa performed using the GROMACS 4.6
package? The force field parameter for PNIPAm is taken from RéiVe have used the SPC/E
water modet and OPLS force field for ethandl.

The temperature is controlled using velocity rescdlimgth a coupling constant 0.5 ps. The
time step for the simulations is chosen as 1 fs. In a seriesnailations, the temperature is
varied from—20°C to 65°C. The simulations are performed with a constant presswseneble,

where the pressure is controlled using a Berendsen bafasitét a coupling time of 0.5 ps and
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Figure S5: Kirkwood-Buff integraGs; between ethanol-ethanol, ethanol-water, and water-water
Top panel is for the ambient conditions and the lower panfelri3 = 65°C.

1 atm pressure. The electrostatics are treated using IRavtesh Ewald® The interaction cutoff
is chosen as 1.0 nm. The chain length is chosel as 32~ 12/, with /j, being the persistence
length. The chain is solvated in a simulation box consisting.0 x 10* solvent molecules for
three different ethanol volume fractiogs. Each polymer configuration is simulated for 100 ns,
where the data from the last 50 ns is used for the analysi® that the time scale of simulation is
about one order of magnitude larger than the typical enelbdistanc& relaxation timer ~ 3
ns forN, = 32, which is calculated using the auto-correlation funttie(t) - Re(0)) ~ e /7.

In the main text it is stated that the ethanol and water arémisktible at all temperatures. A
guantity that gives a better estimate of the miscibility ibiaary solution is the Kirkwood-Buff

integralG;; ® that is written as,
Gij :47'[/0 [gij (r) — 1] rdr, 1)

where gj (r) is the pair distribution function between two componeratsd j, respectively. Figure
S5 shows a comparative plot &f; between different solvent components and for two different
temperatures. The information presented in Figure 5 carabslated into a preferential solvation
parametern = Gee+ Gww — 2Gew, Which is equivalent to the effective ~ /2 parameter. From

the data we fingy ~ 0.16 for the ambient condition ang ~ 0.23 for T = 65°C. Note that for



phase separation > 1, so the bulk solution remains stable for all temperatures.
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