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Phospholipid Membrane at the Air/Water Interface .
A Short Review on the Phospholipid Dispersions

from the View Point of Surface Thermodynamics.
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(Received July 1, 1996)

Thermodynamic nature of bilayer assembly of phospholipids in aqueous medium have been

reviewed mainly from the view point of surface properties of lipid dispersions. In particular,

emphasized was usefulness of the equilibrium spreading pressure (I1.) measurement at the air-

water interface related to the phase studies of lipid bilayers.

The phospholipids studied were

dimyristoylphosphatidylcholine (DMPC), dipalmitoylphosphatidylcholine (DPPC), and dimyris-
toylphosphatidylglycerol (DMPG). Also described briefly were the precise heat capacity mea-
surements of DMPG dispersion in aqueous NaCl in the temperature range above main transi-
tion, the formation of complex between phospholipids and cholesterol, and the solubilization

of apolar compounds in DMPC bilayer.
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Fig.1 Phase diagram of the dipalmitoylphosphatidyl-
choline (DPPC) -water system. L., crystalline
DPPC; Lg', Pg', and Ly have the layer structure

shown at right.

b 7% o TLAR— Ly #— P Hl— Lo HIN L IREEZ L 5 2
EIZE BT NE—Z bE, ) VIEEDREERILIZE b
%o TNV T KR DOKGFA) VBEE 2 5 FREBIZELY
RAINTHZEIZE DI 5V E—BLDOBHIThH 228,
BEOFSIINEVERLZ SR TS,

HEPTEL DT 25 2 S EREELTEY,
COMEBTIE, KeBo>TRELZY VIRENY 2L E,
NY AT E N E S FITFR SN0 7 KR & At
LTWa, &8, /N7 KIS Th I hTidd 248
) UBREAERLTBY, HE T~ L72DPPC 2fE5 T
R L IE L22R%ET, (4.6 £0.5) X 10-9M (20.0C)
EVHESTRE SN TV B 10, FHEICHET S 2480—F
TREZEEDHIUL, b5 —FOMTHFRIIHIE L TH
TFRIRBICEIARZ 213 $T%0T, VU BE2H5 T
HEEOIREEINE ) MERIIWIG L, KPIETY
VRREIREED L DR EALT B 2DV CTEBRASE 2D
A%, DPPC DEMEDRERFEIZIOVWTIII AR
TWwi\y, DPPC DFKEE 4 A o ME L, $72, Bk
myristoyl & L THKM% % & L7 DMPG (dimyris-
toylphosphatidylglycerol) + M) 7 LAIEDBEREIX 20T
T3XI0MBETH Y, iBFHEIT-LBH %5, 2
DL DIIDNTOEREDREMIENS S T8RS (24C)
TOHOAH % RS 5 L7 keal mol! 7)), DSC T &
NTWDAHEEIZIZ—3FT 512,

EZAT, TVILHEOEW) VEERL1IALLT ¥
WERL LRV VLYF Y FEE) VIREE LiIdnT
V) X IRV ERE L TKPICEET 20T, —fFOR
ENE R KGR OB ORF 7S TEEHEMIZ T 2 b B
EHERXEDTTHEMTHIENTEL, —BlELT



36

LA AL N SRR LI NS B RA L SRR R ALLY
4

34

-1

32
30 [
28

26

surface tension / mN m

24 oo

N dicgPC

)

B0
diC9PC
[ETERTIT B RN W RTTTY BATAT R T TTIT B

0.01 0.1 1

22

20 L
0.001

10

concentration / g- dm3

Fig.2 Surface tension for several short-chain lecithin
homologues at different concentrations in aque-

ous phosphate buffer (102 M; pH=6.9) .
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Fig.3 Temperature dependence of the spreading pres-
sure for DMPC at air-water interface. Different
symbols indicate different experimental condi-

tions (see text) .
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Fig.5 Temperature dependence of the surface concen-

tration (') for DMPC aqueous dispersions.
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Fig.8 Phase diagram for anhydrous DMPC-CHOL sys-
tem. Each point represents the temperature at
the endothermic peak in DSC measurements.
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Fig.10 Gel-liquid crystalline phase transition tempera-

ture (Tm) and the latent heat (AH) for DMPC-
octane (O) and DMPC-perfluorcnonane (A)
aqueous dispersions as a function of the mole
fraction of the added oil.
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