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Supporting Materials & Methods

Acid–base titrations on SMA copolymers
The measured pH values were corrected for possible errors caused by non-linear electrode responses
in the extreme pH regions using the Avdeef-Bucher four-parameter equation (Eq. S1) (1). In
here, pH is the measured pH, α and k are constants, pcH is the corrected pH, jH and jOH the
parameters that account for the non-linear electrode responses in the extreme pH regions, Kw the
water dissociation constant, and [H+] the corrected proton concentration. The parameters α, k,
jH , and jOH were determined from weighted least squares fitting of alkalimetric titrations of known
concentrations of HCl (blank titration) (1). Once the values of these parameters are known, Eq. S1
can be solved for every data point in the titration curve.

(Eq. S1) pH = α+ k pcH + jH [H+] + jOH
Kw
[H+]

Curves of the corrected pH versus the volume of added base were converted into curves of proto-
nation state/ionization state versus pH according to Eq. S2 in which nH is the protonation state,

[OH−] = 10(pcH−pKw) the hydroxide concentration, [K+] = [KOH]
Vinitial+Vadded

the potassium concen-

tration, [H+] = 10−pcH the proton concentration and [SMA] the monomol concentration of the
SMA variant used in the titration.

(Eq. S2) nH = 2 + [OH−]−[K+]−[H+]

[SMA]
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Figure S1
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Figure 1: pH dependent solubility of different SMA variants in a 40 mM Britton-Robinson buffer at
varying ionic strengths. All measurements have been performed at a polymer concentration of 0.1%
(w/v). The optical density was measured at λ=350 nm. Lines have been added to guide the eye.
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Figure S2

S
ur

fa
ce

 p
re

ss
ur

e 
(m

N
/m

)
S

ur
fa

ce
 p

re
ss

ur
e 

(m
N

/m
)

Time (min)

E

G

S
ur

fa
ce

 p
re

ss
ur

e 
(m

N
/m

)

F

+ SMA

14:0 PC

S
ur

fa
ce

 p
re

ss
ur

e 
(m

N
/m

)

Time (min)

H

S
ur

fa
ce

 p
re

ss
ur

e 
(m

N
/m

)

C

Time (min)

S
ur

fa
ce

 p
re

ss
ur

e 
(m

N
/m

)

A

S
ur

fa
ce

 p
re

ss
ur

e 
(m

N
/m

)

D

S
ur

fa
ce

 p
re

ss
ur

e 
(m

N
/m

)

Time (min)

B

1.4:1 SMA variant

Time (min)Time (min)

Time (min) Time (min)

14:0 PC/PG
1.4:1 SMA variant

14:0 PC/PG
2:1 SMA variant

14:0 PC/PG
3:1 SMA variant

14:0 PC/PG
4:1 SMA variant

14:0 PC
2:1 SMA variant

14:0 PC
3:1 SMA variant

14:0 PC
4:1 SMA variant

4.0 
7.0 

5.0 
8.0 pH

6.0 
9.0 

Figure 2: Insertion of the SMA variants in a di-14:0 PC and di-14:0 PC/PG (1:1 mol) lipid mono-
layer at different pH values. In all experiments the initial surface pressure was 25 mN/m, NaCl
concentration is 150 mM and SMA concentration is 0.005% (w/v). Subsequent addition of more
SMA did not increase the observed surface pressure any further, demonstrating that the experiments
were performed under conditions of excess SMA.
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Figure S3
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Figure 3: Time course solubilization of di-14:0 PC vesicles at 15 ◦C (gel phase) by each SMA variant
at different pH values. The asterisks denote the time where the temperature was set to 23 ◦C, which
is the Tm of 14:0 PC (2). For the 2:1, 3:1, and SMA 4:1 variants at lower pH, the relative optical
density rises above 1. This means that the optical density increases after SMA addition, which
is likely to be caused by polymer aggregation or clustering of vesicles due to the polymer. All
measurements have been performed at a polymer concentration of 0.1% (w/v).
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