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Table S1. Effect of NAC on the CH,, CHj; vibrational bands and CH, deformation band

in gel (A) and liquid crystalline phase (B), at pH 2 and at 30 °C and 50 °C respectively

by FTIR measurements.

A)
NAC:DPPC
Molar ratio v, CH; | Av v CH; | Av v,CH, | Av |v,CH,|Av |3,CH, |AS
/em! /em?| /em! | /em? | /em?! |/em!| /em?! |[/em!'| /em?! | /em!
(30 °0C)
0.00:1.0 2956 0.0 2873 0.0 2919 | 0.0 | 2850 | 0.0 1468 0.0
0.37:1.0 2957 0.6 2875 2.6 2919 | 0.1 | 2851 | 0.1 1468 | 0.2
1.10:1.0 2957 0.5 2873 0.4 2919 | -0.1 | 2851 | 0.2 | 1468 | -0.1
1.47:1.0 2957 1.3 2873 0.5 2018 | -0.4 | 2851 | 0.4 | 1468 | 0.2
2.93:1.0 2957 0.8 2874 1.1 2919 | 0.0 | 2851 0.2 1468 0.1
(B)
NAC:DPPC
Molar ratio Va CH3 AV Vs CH3 AV Va CH2 AV VS CHZ AV 68 CHZ A8
/em? | /em? /em! /em! /em?! | /em?'| /em! | /em? | /em?! | /em!

(50 °C)
0.00:1.0 2956 0.0 2874 0.0 2923 0.0 2853 0.0 1468 0.0
0.37:1.0 2958 1.3 2873 -0.4 2923 -0.3 2853 -0.1 1468 0.5
1.10:1.0 2958 1.7 2874 0.5 2923 0.2 2852 -1.1 1468 -0.4
1.47:1.0 2958 1.7 2873 -0.5 2923 0.0 2853 0.0 1467 -0.8
2.93:1.0 2958 14 2873 0.0 2923 -0.1 2853 -0.2 1467 -0.5




Table S2. Effect of NAC on the CH,, CHj; vibrational bands and CH, deformation band

in gel (A) and liquid crystalline phase (B), at pH 7 and at 30 °C and 50 °C respectively

by FTIR measurements.

A)
NAC:DPPC
Molar ratio v, CH; | Av v CH; | Av v,CH, | Av |v,CH,|Av |3,CH, |AS
/em! /em?| /em! | /em? | /em?! |/em!| /em?! |[/em!'| /em?! | /em!
(30 °0C)
0.00:1.0 2956 0 2873 0 2919 0 2850 0 1468 0
0.37:1.0 2957 1 2874 1 2918 -1 2850 0 1468 0
1.10:1.0 2957 1 2873 0 2919 0 2851 1 1468 0
1.47:1.0 2956 0 2872 -1 2919 0 2851 1 1469 1
2.93:1.0 2957 1 2874 1 2919 0 2851 1 1468 0
(B)
NAC:DPPC
Molar ratio Va CH3 AV Vs CH3 AV Va CH2 AV VS CHZ AV 68 CHZ A8
/em? | /em? /em! /em! /em?! | /em?'| /em! | /em? | /em?! | /em!

(50 °C)
0.00:1.0 2956 0 2874 0 2923 0 2853 0 1468 0
0.37:1.0 2958 2 2874 0 2923 0 2853 0 1467 -1
1.10:1.0 2957 1 2873 -1 2921 2 2853 0 1467 -1
1.47:1.0 2957 1 2873 -1 2923 0 2853 0 1467 -1
2.93:1.0 2957 1 2872 -2 2922 -1 2852 0 1467 -1




Table S3. Bandwidth of the CH, antisymmetric and symmetric stretching modes as a

function of the molar ratio of NAC: DPPC in gel and liquid crystalline states.

pH 2
Band width at 30 °C Band width at 50 °C
NAC:DPPC
Molar ratio Va CHZ Vq CH2 Va CHZ Vg CHz
0.00:1.0 19 11 24 14
0.37:1.0 16 9 22 12
1.10:1.0 18 10 22 13
1.47:1.0 17 10 23 14
2.93:1.0 16 10 21 13
pH 7
Band width at 30 °C Band width at 50 °C
NAC:DPPC
Molar ratio v, CH, v, CH, v, CH, v, CH,
0.00:1.0 19 11 24 14
0.37:1.0 18 11 24 15
1.10:1.0 19 11 24 15
1.47:1.0 19 12 24 15
2.93:1.0 19 12 24 15




Table S4. Effect of NAC on the CHj; CH, stretching vibrational bands, CH,
deformation and torsion bands and C-C stretching vibration bands by Raman
measurements in gel state.

NAC:DPPC
Molar ratio |v N-(CH3); |vaCH; (v,CH; | v,CH, | v,CH, |vS-H |8 CH, |t CH, M(C-C)7 |[vo(C-C)¢ [v(C-O)r |yC-N | vC-S
pH 2
0.00:1.0 3042 2961 2935 2885 2850 - 1441 | 1299 1131 1099 1066 718 -
0.37:1.0 3039 2964 2933 2881 2847 - 1437 | 1295 1128 1097 1063 716 -
1.10:1.0 3039 2961 2934 2881 2847 - 1437 | 1296 1128 1096 1063 716 -
1.47:1.0 3035 2961 2935 2881 2847 2586 | 1438 | 1295 1128 1098 1062 716 665
2.93:1.0 3033 2960 2936 2881 2846 2584 1438 | 1296 1128 1097 1063 716 66864;_
1.00:0.0 - - - - - 2583 - - - - - - 684
NAC:DPPC
Molar ratio | v N-(CH3); | v, CH; | v, CH;| v, CH, (v, CH, | vS-H |8 CH, [t CH, |V(C-C); [vi(C-C)¢ [v(C-O)r |yC-N | vC-S
pH 7
0.00:1.0 3042 2961 2935 2885 2850 - 1439 | 1297 1131 1099 1064 718 -
0.37:1.0 3032 2956 2930 2879 2845 - 1433 1292 1124 1091 1060 713 -
1.10:1.0 3030 2956 2930 2879 2845 | 2568 1433 1293 1126 1094 1060 714 667
1.47:1.0 3030 2958 2932 2879 2846 | 2568 1436 1295 1126 1094 1060 714 667
2.93:1.0 3036 2955 2932 2878 2845 - 1438 1296 1128 1097 1063 713 667
1.00:0.0 2580 - 684




Table SS. Intensity ratio of the bands corresponding to the stretching methyl, methylene
and carbon-carbon, as a function of the molar ratio of NAC:DPPC in gel state, at pH 2
and 7.

pH 2
NAC:DPPC
Molar ratio Lpgss/Iass1 | Ti099/Tioee | T2935/Ma2ss1
0.00:1.0 1.1 0.6 0.5
0.37:1.0 1.2 0.6 0.5
1.10:1.0 1.2 0.6 0.5
1.47:1.0 1.2 0.6 0.5
2.93:1.0 1.2 0.5 0.6
pH7
NAC:DPPC
Molar ratio Lpgss/Iass1 | Ti099/lioes | T2935/N28s1
0.00:1.0 1.18 0.45 0.30
0.37:1.0 1.14 0.55 0.52
1.10:1.0 1.10 0.58 0.80
1.47:1.0 1.12 0.56 0.75
2.93:1.0 1.2 0.5 0.6




Table S6. C=0 stretching mode by FTIR measurements in gel (30°C) and liquid
crystalline (50°C) states.

pH 2
NAC:DPPC NAC:DPPC
Molar ratio / | v COpopa | V COpee | Molar ratio/ | v COpopa | V COree
30 °C 50°C
0.00:1.0 1739 1731 0.00:1.0 1741 1730
0.37:1.0 1744 1732 0.37:1.0 1746 1733
1.10:1.0 1743 1732 1.10:1.0 1745 1732
1.47:1.0 1743 1731 1.47:1.0 1745 1730
2.93:1.0 1744 1731 2.93:1.0 1745 1731
pH7
NAC:DPPC NAC:DPPC
Molar ratio/ | v COpona | VCOpee | Molar ratio/ | v COpgna | V COfree
30 °C 50°C
0.00:1.0 1739 1731 0.00:1.0 1741 1730
0.37:1.0 1743 1732 0.37:1.0 1745 1732
1.10:1.0 1744 1732 1.10:1.0 1743 1734
1.47:1.0 1744 1733 1.47:1.0 1745 1734
2.93:1.0 1744 1733 2.93:1.0 1743 1732




Table S7. Effect of NAC on the C=0 stretching mode by FTIR measurements in gel
(30°C) and liquid crystalline (50°C) states.

pH 2 pH7
NAC:DPPC Av
Molar ratio / | Av COpgng | AV COfree co AV COree
30°C bond
0.00:1.0 0 0 0 0
0.37:1.0 5 1 4 1
1.10:1.0 4 1 5 1
1.47:1.0 4 0 5 2
2.93:1.0 5 0 5 2
NAC:DPPC Av
Molar ratio / | Av COpgng | AV COfree co AV COee
50°C bond
0.00:1.0 0 0 0 0
0.37:1.0 5 3 3 2
1.10:1.0 4 2 2 4
1.47:1.0 4 0 3 4
2.93:1.0 4 1 2 2




Table S8. PO, stretching mode by FTIR measurements and effect of NAC on the PO,
stretching modes in gel (30°C) and liquid crystalline (50°C) states.

pH 2
NAC:DPPC
Molar ratio v, PO, v, PO, v, PO, v, PO,
30°C
0.00:1.00 1228 0 1089 0
0.37:1.00 1232 4 1090 1
1.10:1.00 1232 4 1091 2
1.47:1.00 1232 4 1091 2
2.93:1.00 1234 4 1090 1
NAC:DPPC
Molar Ratio v, PO, v, PO, v, PO, v, PO,
50 °C
0.00:1.00 1232 0 1088 0
0.37:1.00 1232 0 1088 0
1.10:1.00 1232 0 1089 1
1.47:1.00 1232 0 1089 1
2.93:1.00 1233 1 1089 1
pH7
NAC:DPPC
Molar ratio v, PO, v, PO, v, PO, v, PO,
30°C
0.00:1.00 1228 0 1089 0
0.37:1.00 1226 -2 1089 1
1.10:1.00 1234 6 1090 1
1.47:1.00 1234 6 1090 1
2.93:1.00 1235 7 1091 2
NAC:DPPC
Molar ratio v, PO, v, PO, v, PO, v, PO,
50 °C
0.00:1.00 1232 0 1088 0
0.37:1.00 1232 0 1088 0
1.10:1.00 1234 2 1089 1
1.47:1.00 1234 2 1089 1
2.93:1.00 1236 4 1089 1




Table S9. PO, stretching mode by FTIR measurements and effect of NAC on the PO,-

stretching modes.

Molar ratio pH?2 pH7

NAC:DPPC T, T, T, T,

0.00:1.00 36.3 |[41.00 363 |41.10

0.37:1.00 35.88 | 42.84 | 34.86 | 39.60

1.10:1.00 32.16 | 41.93 | 36.52 | 45.40

1.47:1.00 32.16 | 42.88 | 37.33 | 43.74

2.93:1.00 30.00 | 41.93 | 38.18 | 43.73




Table S10. Calorimetric parameters analyzed for the different samples studied; T,:
transition temperature; AH,: transition enthalpy; AT;,: mean height width of the
principal transition; T,: pretransition temperature and AHT,,: pretransition enthalpy.

pH 2
NAC:DPPC | T,/ | AHeal/ | ASW | ATy /| T,/ | AHT,/ | At CU-
Molar ratio °C J.mol! mol’! °C °C J.mol! mo
0,00:,0 | 4153 | 1017420 | 32.35 | 070 |36.17 | 257139 |81900.55|8.05
037:1,0 | 4230 | 3300331 |104.67| 096 |3574| 147212 |61954.17|1.88
1,10:1,0 | 42.09 | 3474519 |11027| 1.77 |32.26| 110648 |33269.45|1.49
147:1,0 | 4175 | 3689134 |117.21] 177 |3222| 77407 |32734.12[0.96
2,93:1,0 | 4140 | 3490868 |111.03| 2.35 |29.93| 31195 |24243.42[0.89
pH7

Molar ratio Th/ AHcal / AS/Y | ATy /| T,/ AHT,/ AH,y/ |C.U.
NAC:DPPC °C J.mol! mol! °C °C J.mol! J mol™!

0.00:1.0 41.53 | 10186.43 32,35 0.7 |36.17 | 2571.39 |81900.558.05
0.37:1.0 41.49 (24648.74 78,38 | 1.46 |34.92| 2697.53 |39191.78|1.59
1.10:1.0 42.25 | 24625.48 78,11 1.05 | 37.1 | 2203.15 |56509.982.29
1.47:1.0 42.52 |26179.45 82,97 | 0.82 |38.05| 4675.92 |73288.14|2.80

2.93:1.0 42.42 |28730.70 91,09 1 37.41 | 5832.88 |59813.93|2.08
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Figure S1. Changes in the wavenumber of the CH, symmetric stretching in NAC:
DPPC (at different molar ratios) liposomes as a function of the temperature (at pH 2

(upper) and 7 (down)).
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Figure S2. FTIR spectra for the stretching modes of the v, CH, and v, CH, groups, for
pure DPPC and NAC:DPPC (all molar ratio), in the gel (A;B) and liquid crystalline
(C;D) states.
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Figure S3. FTIR spectral bands of carbonyl groups of NAC: DPPC in gel state (30°C)

at pH 2 (A) and pH 7 (B). The black line represents the contours of the spectra acquired

and the blue and the red lines represent our estimates of the position and relative

intensities of the component bands after deconvolution and fitting.



% C=Ofree
\% C=Obon q
3
8
<
T T T T T T T T T T T 1
1800 1780 1760 1740 1720 1700 1680

wavenumber / cmi’

A (pH 2)



A e—().37:1.00
v C=Ofree
. v C=Ob0n |
% C=ON AC
8 i
E
2 4
T T T T T T T T T T T 1
1800 1780 1760 1740 1720 1700 1680
wavenumber / cmi’
8
E
<
1 T 1 1

T T T T T T T 1
1800 1780 1760 1740 1720 1700 1680
wavenumber / cmi’



1,04
— 1 47:1.00
\% C=Ofr
0,8 *
% C=Obon q
(]
2 06 vC=0,,.
O
< 044
0,2 5
0,0 ¥,‘
T T T T T T T T T T T 1
1800 1780 1760 1740 1720 1700 1680
wavenumber / cmi’
7| — 93:1.00
\Y% C:Oﬁee
7 \Y% C=Obon q
. % C:ON AC
E
2 4
ﬂ\ \ y
1 1

T T T T T T T T T 1
1800 1780 1760 1740 1720 1700 1680
wavenumber / cm'



B (pH 7)

—().37:1.00
ee
C:()bond
3
E
g
&
<
T T T T T T T T T T T T T T T 1
1780 1770 1760 1750 1740 1730 1720 1710 1700

wavenumber/ cm’



Absorbance

e 1.10:1.00
C:Ofree

C:Obond

— 7T - T T 1 T T T T T T T T T 1
1780 1770 1760 1750 1740 1730 1720 1710 1700

wavenumber / cm’'



— 1.47:1.00
—C=0

—C=0

bond

Absorbance

— T T T " T " T T T T " 1
1780 1770 1760 1750 1740 1730 1720 1710 1700

Wavenumber/ cm’



—.93:1.00
C=Obond
8
E
S
<
T T T T T T T T
1780 1760 1740 1720 1700

wavenumber/ cmi’

Figure S4. FTIR spectral bands of carbonyl groups of NAC: DPPC in liquid crystalline
state (50°C) at pH 2 (A) and pH 7 (B). The black line represents the contours of the
spectra acquired and the blue and the red lines represent our estimates of the position

and relative intensities of the component bands after deconvolution and fitting.
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Figure S5. FTIR spectra corresponding DPPC liposomes lyophilized and hydrated in
the region of the stretching mode of the phosphate group.
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Figure S6. Wavenumbers vs temperature corresponding DPPC liposomes hydrated in
the region of the asymmetric stretching mode of the phosphate group, from the FTIR

spectra (upper). First derivative of the values of v, PO, versus temperature (down).



