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Abstract—The effect of various drugs on the stability of the liposomal membrane of phosphati-
dylcholine and cholesterol was studied, employing the fluorescence self-quenching method. Calcein
was entrapped into the phospholipid small unilamellar vesicles and the leakage of the fluorescence
probe was monitored on adding the drug to the system. The results of the experiments showed
that phenothiazine derivatives, some potent local anesthetics and surface active agents were very
effective in inducing the leakage of calcein from the liposome. The leakage-inducing activity of these
drug substances has been ascribed to their surface activity and the perturbation of the liposomal
membrane by these substances. On the other hand drug substance with low surface activity or
without amphiphilic moieties did not show any effect or only small effect on the leakage of calcein
from the liposomes. The effect of lipid concentration on the stability of the liposomes was also
investigated to show that the higher concentrations of lipid more drug was required to induce the
leakage. The effect of surface charges of vesicles was also studied, and the results showed that
the charge on the liposomes enhanced the stability of the liposomes against the leakage-inducing

activity of these drug substances.

Keywords [] Stability of the liposomal membrane, calcein, fluorescence self-quenching method.
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Fig. 1—Effects of local anesthetics on the leakage of
calcein entrapped in DPPC: cholesterol(3 : 1)
liposomes at 20C(n=4). The concentration of
local anesthetics was 330 uM and the concen-
tration of phospholipid was 30 uM.
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Fig. 2—Effects of local anesthetics on the leakage of
calcein entrapped in DPPC: cholesterol(3 : 1)
liposomes at 20C(n=4). The concentration of
local anesthetics was 1 mM and the concent-
ration of phospholipid was 30 uM.
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Fig. 3—Effects of phenothiazine derivatives on the
leakage of calcein entrapped in DPPC: chole-
sterol(3 : 1) liposomes at 20C(n=4). The co-
ncentration of phenothiazine derivatives was
10 M and the concentration of phospholipid
was 30 pM.
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Fig. 4—The concentration of the local anesthetics ne-
cessary to induce 50% leakage of calcein en-
trapped in DPPC: cholesterol(3 : 1) liposomes
at 20C.

The concentration of phospholipid was 30 pM.
1: Dibucaine HCI, 2: Dyclonine HCl, 3: Pra-
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Fig. 5—The concentration of the phenothiazine deri-
vatives necessary to induce 50% leakage of
calcein entrapped in DPPC: cholesterol(3 : 1)
liposomes at 20C.
The concentration of phospholipid was 30 pM.
1: Chlorpromazine HCI, 2: Promazine HCl
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Fig. 6—Time curve for the leakage of calcein entrapped
in DPPC: cholesterol(3 : 1) liposomes induced
by 1 pM gramicidin-S at 20C(n=4). The con-
centration of phospholipid was 30 pM.

Al 1 Ago] A A vebhdrla A4E.

A4vl3 Al 2} phenothiazaineAd] <&E-Eo] ¥ &
AARte] kAl vlA= 249 BxE v|ws}y)
$)3led o}&-E-o] liposometH o] 291 % calcein-g- 50%
FE2A7e d 283 55 333514 Fig 49} 59
ehlgloh

Gramicidin-S2f A @AM HE— o] 5 A&
o7 el £ A ATt R4l o] FAR F19) 7| AE
e8] 15ke] A el pored A3t 459
TEE dodigw 48Rl YA A gramicidin-S
2 AT A3 22 slelA APsga o A
& Fig. 69 Jeldgltt. Gramicidin-S&= A Al
Y FER A P2 5xq 1uMe) ¥ 55
AAHE 27) 13 F3to) calceing AH-¥- 72X Ak
v ot GBS A% oFE HE FA%
W3l o wheled gramicidin-S¢] °d &2 vhs ghgt
stsiom A zte] Al Foll & A4 Ql FEH4-S
vellgdc) ol=l3t AR Eu) FAavHAFY )
L AupAlA kEES A ATt pored At )
458 75219+ gramicidin-S¢b= T} E 7o g

2 28-S RS & 7 sk

- AHZAJA Q] Triton X-1003} sodium cho-
late S 23 30 uM o)) h3le] 0.1 mM-&- 7}sho] A
s 27) 18 F<el calceino] HA3] FE= 9

on] WS Al it dHEe T wpAAY

Vol. 38 No. 6, 1994

50
40 |
QO : Butylurea
® : Tetramethylurea
1
o 30 r
ab
)
~
o
o
= 20+
10 F -
0 I 1 I i 1
4] 10 20 30 40 50 60

Elapsed time (Hours)
Fig.7—Effects of urea derivatives on the leakage of
calcein entrapped in DPPC: cholesterol(3 : 1)
liposomes at 20C(n=4). The concentration of
urea derivatives was 0.5M and the concentra-
tion of phospholipid was 30 uM.
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HCI for DPPC: cholesterol(3 : 1) liposomes at
different phospholipid concentrations at 20T
(n=4).
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Fig. 11—Effects of lipid charge on the leakage of ca-
Icein out of sonicated vesicles induced by 3
30 uM dibucaine HCl. Leakage % is plotted
as a function of time. The concentration of
phospholipid was 30 uM.
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Fig. 12—Effects of lipid charge on the leakage of ca-
Icein out of sonicated vesicles induced by 3
30 uM dyclonine HCl. Leakage % is plotted
as a function of time. The concentration of
phospholipid was 30 uM.
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Fig. 13—Effects of lipid charge on the leakage of ca-
Icein out of sonicated vesicles induced by 1
uM gramicidin-S. Leakage % is plotted as a
function of time. The concentration of phos-
pholipid was 30 uM.
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