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Table S1. Mean diameter, polydispersity index, z-potential values and visual appearance of the 

catanionic mixtures at day 20. Photographs corresponding to the C3L and C3S systems:  left 2.8, 

center 5.5, right 8.2. 
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2.8 C3S 183 0.100 -25 

 

5.5 C3S 515 0.230 +27 

8.2 C3S 396 0.169 +39 

2.8C3L       precipitate  

 

5.5C3L       precipitate  

8.2C3L 417           0.625 +46 

2.8 C3S 227 0.226 -58 

 

5.5 C3S 487 0.261 +65 

8.2 C3S 229 0.210 
+66 

 

2.8C3L  Gel  

 

5.5C3L  Precipitate  

8.2C3L 388 0.623 viscous 

Table S2. Mean diameter, polydispersity index, z-potential values and visual appearance of the 

cholesterol containing catanionic mixtures  (1 mM) at day 7 and 30. Photographs corresponding to 

the C3L and C3S systems:  left 8.2, center 5.5 and right 2.8. 

   DAY 7  DAY 30 

 Formulation Size PdI Visual aspect Size  PdI  Visual aspect 

1
0

%
 c

o
l 

2.8C3L 683 0.373 

 

2745 1 

 

5.5C3L 180 0.289 1458 0.485 

8.2C3L 112 0.032 126 0.071 

2.8 C3S 245 0.038 

 

240 0.230 

 

5.5 C3S 683 0.512 563 0.613 

8.2 C3S 173 0.125 182 0.119 

2
0

%
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2.8C3L 926 0.532 

 

773 0.424 

 

5.5C3L 197  0.180 197 0.164 

8.2C3L 164 0.342 161 0.223 

2.8 C3S 255 0.372 

 

235 0.230 

 

5.5 C3S 412 0.344 244 0.351 

8.2 C3S 196 0.191 171 0.399 
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Table S3. MIC values (μM) of the pure C3(CA)2, 8-HS and sodium laurate. 

 C3(CA)2 8-SHS SL 
S. aureus MRSA 9 > > 

B. subtilis 9 72 > 
K. rhizophila 9 > > 
S. epidermidis 9 72 > 
K. pneumoniae > > > 
P. aeruginosa 36 > > 

E. coli 36 > > 
C. albicans 18 > > 

Table S4. MIC values (μM) of catanionic mixtures. 

 2.8.C3.S 5.5.C3.S 8.2.C3.S 2.8.C3.L 5.5.C3.L 8.2.C3.L 
S. aureus MRSA > 72 18 144 18 9 

B. subtilis > 72 36 72 18 9 
K. rhizophila > 72 18 144 18 4 
S. epidermidis > 36 18 144 18 9 
K. pneumoniae > > > 144 144 144 
P. aeruginosa > 144 72 - 72 72 

E. coli > 72 36 72 72 18 
C. albicans > 72 18 72 36 72 

Table S5. MIC values (μM) of cholesterol containing (10%) catanionic mixture. 

. 
2.8.C3.S 
(10%) 

5.5.C3.S 
(10%) 

8.2.C3.S 
(10%) 

2.8.C3.L 
(10%) 

5.5.C3.L 
(10%) 

8.2.C3.L 
(10%) 

S. aureus MRSA 288 36 9 72 72 36 
B. subtilis 288 36 72 288 36 36 

K. rhizophila 288 36 9 72 72 36 
S. epidermidis 288 36 9 288 36 9 
K. pneumoniae > > 72 > > > 
P. aeruginosa > 36 36 > 72 36 

E. coli > 36 36 144 72 36 
C. albicans > 18 9 72 72 36 

Table S6. MIC values (μM) of cholesterol containing (20%) catanionic mixtures. 

 2.8.C3.S 
(20%) 

5.5.C3.S 
(20%) 

8.2.C3.S 
(20%) 

2.8.C3.L 
(20%) 

5.5.C3.L 
(20%) 

8.2.C3.L 
(20%) 

S. aureus MRSA > 36 18 144 72 36 
B. subtilis > 72 72 288 288 36 

K. rhizophila > 36 18 > 72 36 
S. epidermidis 288 36 18 288 288 9 
K. pneumoniae > > > > > > 
P. aeruginosa > 72 36 > > 72 

E. coli > 36 36 > 144 72 
C. albicans > 18 18 > 72 72 

Table S7. MBC values (μM) of cholesterol containing (10%) catanionic mixtures. 

 2.8.C3.S 
(10%) 

5.5.C3.S 
(10%) 

8.2.C3.S 
(10%) 

2.8.C3.L 
(10%) 

5.5.C3.L 
(10%) 

8.2.C3.L 
(10%) 

S. aureus MRSA > 36 36 144 72 36 
B. subtilis 288 72 288 288 144 72 

K. rhizophila 288 36 9 72 72 144 
S. epidermidis > 36 9 288 36 18 
K. pneumoniae > > 288 > > > 
P. aeruginosa > 36 36 > 144 36 

E. coli > 36 9 144 144 72 
C. albicans > 18 9 72 72 72 
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Table S8. MBC values (μM) of cholesterol containing (20%) catanionic mixtures. 

 2.8.C3.S 
(20%) 

5.5.C3.S 
(20%) 

8.2.C3.S 
(20%) 

2.8.C3.L 
(20%) 

5.5.C3.L 
(20%) 

8.2.C3.L 
(20%) 

S. aureus MRSA > 36 72 144 288 144 
B. subtilis > 72 144 288 > 36 

K. rhizophila > 36 18 > 72 288 
S. epidermidis > 36 36 288 288 36 
K. pneumoniae > > > > > > 
P. aeruginosa > 288 36 > > 72 

E. coli > 36 18 > 144 72 
C. albicans > 18 18 > 72 144 

Table S9. Therapeutic index (HC50/MIC) for the pure gemini surfactant and its catanaionic mixtures. 

. C3(CA)2 2.8.C3.S 5.5.C3.S 8.2.C3.S 2.8.C3.L 5.5.C3.L 8.2.C3.L 

S. aureus MRSA 6.7 <1 2.2 4.4 >1 >11 12 
B. subtilis 6.7 <1 2.2 2.2 >2.8 >11 12 

K. rhizophila 6.7 <1 2.2 4.4 >1 >11 24 
S. epidermidis 6.7 <1 4.4 4.4 >1 >11 12 
K. pneumoniae - <1 <1 <1 >1 >1.3 0.8 
P. aeruginosa 1.7 <1 1.2 1.1 - >3 1.5 

E. coli 1.7 <1 2.2 2.2 <2.8 >3 6 
C. albicans 3.4 <1 2.2 4.4 <2.8 >3 1.5 

  
2.8.C3.S 
(10%) 

5.5.C3.S 
(10%) 

8.2.C3.S 
(10%) 

2.8.C3.L 
(10%) 

5.5.C3.L 
(10%) 

8.2.C3.L 
(10%) 

S. aureus MRSA  0.5 >4 9.4 >2 >2.2 2.8 
B. subtilis  0.5 >4 1.2 - >4.4 2.8 

K. rhizophila  0.5 >4 9.4 >2 >2.2 2.8 
S. epidermidis  0.5 >4 9.4 - >4.4 5.6 
K. pneumoniae  <0.5 - 1.2 - - <1 
P. aeruginosa  <0.5 >4 2.5 - >2.2 2.8 

E. coli  <0.5 >4 2.5 >1 >2.2 2.8 
C. albicans  <0.5 >8 9.4 >2 >2.2 2.8 

  
2.8.C3.S 
(20%) 

5.5.C3.S 
(20%) 

8.2.C3.S 
(20%) 

2.8.C3.L 
(20%) 

5.5.C3.L 
(20%) 

8.2.C3.L 
(20%) 

S. aureus MRSA  - >4.4 >8.8 1 >2.2 >4.4 
B. subtilis  - >2.2 >2.2 - - >4.4 

K. rhizophila  - >4.4 >8.8 - >2.2 >4.4 
S. epidermidis  - >4.4 >8.8 - - >16 
K. pneumoniae  - - - - - - 
P. aeruginosa  - >2.2 >4.4 - - >2.2 

E. coli  - >4.4 >4.4 - >1 >2.2 
C. albicans  - >8.8 >8.8 - >2.2 >2.2 
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Figure S1. Ethidium bromide exclusion experiments for LAM, C3(CA)2 and their catanionic 

mixtures. 

520 540 560 580 600 620 640 660 680 700 720

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

 

 

 EB

 EB/DNA

 0.1 M

 0.2 M

 0.3 M

 0.4 M

 0.5 M

 0.6 M

 0.7 M

 0.8 M

 0.9 M

P
o
te

n
ti
a
l e

le
ct

ri
v 

(V
)

 (nM)

520 540 560 580 600 620 640 660 680 700 720

0

20000

40000

60000

80000

100000

120000

 

 

 EB

 EB/DNA

 0.12 M

 0.24 M

 0.36 M

0.50 M

 0.62 M

 0.75 M

 0.87 M

 1   M

 1.12 M

 1.25 MP
o

te
n

ti
a

l e
le

ct
ri
c 

(V
)

 (nm)

520 540 560 580 600 620 640 660 680 700 720

0

20000

40000

60000

80000

100000

120000
 

 

 EB

 EB+DNA

 0.06 M

 0.12 M

 0.18 M

 0.24 M

 0.30 M

 0.36 M

 0.42 M

 0.48 M

 0.54 M

 0.60 MP
o

te
n

ci
a

l e
le

ct
ri

c 
(V

)

 (nm)

LAM 2.8 LM 

8.2 C3L5.5 C3L

C3(CA)2


