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ELECTRONIC SUPPORTING INFORMATION

Calculation of the number of integrated peptide amphiphiles and encapsulated
material per liposome

The number of both membrane integrated liposome ex@hpsulated material was
s calculated as follow&? Equation 1 was conducted first to estimate thel totanber
of lipid molecules per vesicle,

[1(&) +am(%~n)’] (eq.1)

a

Ntot =

where h is lipid bilayer thickness and taken as 5 ndh,is the diameter of a
10 Unilamellar vesicle obtained from light scatterimgasurements, and a is polar head

group. Average area per lipid molecu8 (vas calculated as=a;N;+a,No+...+a,N,,

where; N is the molar fraction of each componentalues for each amphipathic

molecule used in liposomal formulations were DOFSS A?) and cholesterol (41

A?) 442 For peptide amphiphiles (75 %A this value was obtained by using
1s ChemDraw Ultra 8.

(i) Number of peptide amphiphiles per liposome

Total number of lipid molecules per liposome (Ntat)d molar concentration of the
membrane integrated peptide amphiphile (Mpep) walwere used to calculate

20 theoretical number of membrane integrated pepticephaphiles and it was
formulated in Equation 2 where NA is the Avogadtonber,

Mpep x NA
Npep =——
Pel Ntot (eq.2)

25 (i) Number of encapsulated material per liposome

The number of liposome per mL (Nlip) for known centrations of liposomes was
calculated by using Equation 3:

M(lipid) x NA (eq 3)
Ntot x 1000

Nlip =

s where NA is the Avogadro number and it is equab1@2E23, M(lipid) is the molar
concentration of lipid, and Ntot is the total numloé lipids per liposome. Finally,

number of encapsulated material (N(Enc)) can beuwaled by using Equation. 4
M(Enc) is the molar concentration of encapsulatederial per mL of the sample.

M(Enc) x NA (eq.4)

N(Enc) = Nip
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DOPG:Chol DOPG:Chol:PA

Fig. S1 Transmission electron microscope images of liposofseale bars= 50 nm and
100 nm, respectively.
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15 Fig. S2 (Top) Liquid chromatogram ofLauryl-PPPPRRRR-Am (Bottom) Mass
spectrum of corresponding peptide molecule. Mass [ha+H]* (calculated) = 1212.54,
[M+H] " (observed) = 1212.82 (observed [(M+2H}#2]606.91, [(M+3H)/3]= 404.94,
[(M+4H)/4]*=303.96)
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Fig. S3 Polarity change in DOPG:Chol liposomes from polanempolar when peptide
amphiphile was integrated to their membrane.
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Fig. $4 In vitro release profile of DOPG:Chol and DOPG:Chol:PA $ipmes at pH 7.4
and pH 5.5Both liposome formulations are stable at physialagcondition while they
both show slow release slightly triggered by acjutit
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Fig. S5 Viability of MCF7 cells against drug free liposomaster cell exposure to
liposomes w/o PA and only PA in free form far 4 h andb. 24 h. Samples were

30 optimized to final peptide concentrations of 250eém), 25 (blue) and 12.5 (red) uM.
Results were normalized to untreated cells in PBS4)Y
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Figure S6. Uptake of 10 uM Nile Red by MCF7 cells. Nile Red vealsninistrated in free

s or liposome encapsulated form for 3 A. Fluorescent microscopy images of cells
following liposomalDOPG:Chol:PA, DOPG:Chol:PA(Low), DOPG:Chol, and fidie
Red administratiorB. Quantitative representation of Nile Red uptakenumydr cells after
3 h of incubation. Following incubation, Nile Redist from cells collected with ethanol

solution and relative flourescence units (RFU) mead to estimate Nile Red uptake. n=4
10 * stands for p<0.1, ** p<0.5, *** p<0.001
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30 Fig. S7 Dose response of MCF7 cells against free Doxornd#T| and Doxorubicin-HCI

35

40

loaded DOPG:Chol and DOPG:Chol:PA liposomes. After 24of exposure to
Doxorubicin-HCI, viability of cells was measured by Alamar Blue. Results were
normalized to untreated cells in PBS. (*** stands o< 0.001** stands for p < 0.01, *
stands for p < 0.05) (n=4)



Electronic Supplementary Material (ESI) for Faraday Discussions
This journal is © The Royal Society-of Chemistry 2013

Table S1 Physical properties of liposomes

. Peptide
Liposome . {-Pot (mV) - Integrated
Formulation Size(nm)+SDV PDI +SDV Inti%/:)?tlon PA/Liposome
DOPG:Chol 63.5+8.2 0.43 -41.4+3.9 - -
DOP(?:SC??)OI:PA 95.26+7.03 0.46 -30.4+2.57 75.40 4568
5
Table S2 Encapsulation of model dyes by liposomes
Encapsulated RHB. RHB. Number/ Encapsula| Nile Red
(uM)£SDS Liposome ted Nile | Number/
Liposome Initial RHB Initial RHB Red Liposome
Formulation Concentration Concentration (uM)£SD
10uM 100uM 10uM 100uM V*
DOPG:Chol 7.90:08 | 36.3:3.9| 4.15x%0| 19.1x1d | 150.415.2| 7.90 x10
DOPG:Chol:PA| 7.00+0.4 | 30.5+2.2| 12.4xi0| 54.0x18 | 176.746.7| 31315
*Initial Nile Red concentration was 0.53 mM.
10
Table S3 Physical properties of DOPG:Chol:PA (7.5:8:0.5)
. Peptide
Liposome . C-Pot (mV) - Integrated
Formulation Size(nm) + SDV - PDI + SDV Inte(%/[)?tlon PA/Liposome
DOPG:Chol:PA
(7.5:8:0.5) 98.49 +4.9 0.32 -33.2+1.71 77.24 2706

Table S4 Comparison of Doxorubicin-HCI encapsulation capagitieDOPG liposomal
15 formulations

Formulation Encapsulated Number of Encapsulation
Doxorubicin-HCI Doxorubicin-HCI Efficiency (%)
(mM)£SDV* per liposome
DOPG:Chol 0.258+ 2.6x1b 1.36 x16 75.0
DOPG:Chol:PA 0.227+1.2 x1D 4.03 x16 65.9

*Initial Doxorubicin-HCI concentration of this sangpivas 0.344 mM.
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Table S5 Comparison of Paclitaxel encapsulation capacitidgposomal formulations

Formulation Encapsulated Number of Encapsulation
Paclitaxel (mM) *  Paclitaxel per Efficiency (%)
liposome
DOPG:Chol 0.092 4.85 x%0 49.33
DOPG:Chol:PA 0.117 20.7 x¥0 62.6

*Initial Paclitaxel concentration of this samplas0.187 mM
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