
Liposome size is usually determined by Caulter counting for 
vesicles larger than I prn diameter, or quasi-elastic laser light scat- 
tering if smaller than 1 i;lm diameter. Relative particle size of small, 
vnilamellar vesicles and the degree of contamination ~ t h  heteroge- 
neous large particles can also be measured turbidirnetrieally (4). 
Electron microscopy remains the only accurate, albeit tjme-consuming 
method of determining absolute Piposome size and mean number of 
larnellae per lipid vesicle. However, a great deal can be learned 
with a good phase-contrast microscope equipped with polahzing fil- 
ters, It is an indispensable tool of liposomolou. Both ~ s u a l  and 
microscopic inspection provide the investigator with a good idea of 
the approximate size and "laarnllarity'bf the preparation, 

Size and number of lamellae have p ided  the standardization of lip- 
osome nomenclature. Each Xiposome category, p n e r d  methods I"or 
producing them, and visud properties will be discussed later, and 
the reader is referred to appropriate references for details of each 
method. Also, recent re-viteuvs are avaaable that discuss methods of 
liposome preparation and ckraractefization in greater detaa than will 
be discussed here (5-8; and also Val. 1-3 of Liposome TechnoEo,~ 
( G  . Gregoriadis , ed , ) , 

MultBamellar vesicles, known as MkVs, are distinmished by be- 
ing larger than 0.1 .ttm in diameter and generdly k a ~ n g  more than 
five lamellae enclosing the aqueous core, They are prepared simply 
by dwing a thin f 2 m  of lipid on a surface and hydrating with. buf- 
fer ( I ) ,  Thin fnms are used preferably because the large surface 
area of exposed lipid faci-litates liposome hrnzation and efficient en- 
trapment of aqueous phase. Alternatively, NLV tlisgersians can be 
formed by homogenizing or sonicating dried lipid vanules suspended 
h aqueous solution. Care must be taken to ensure that such a 
preparation is not contaminated with unhyclrated lipid, To the naked 
eye, an MLV dispersion appears rnil;ky and opaque at 0.1% lipid 
f w lv) or peater  . The MLVs appear as cross- sectioned, anionlike 
stmctures of variable size and shape under high magnification in 
the phase-contrast Xight microscope, These preparations can dis- 
play a Maftese cross birefAngent pattern when observed under 
crossed po1as;izing faters, if there are sufficient larnellae per ves- 
icle and the interb2ayer djstance is relatively small and evenly 
spaced. 

The limiting size of a fiposome is about 0.03 urn diameter be- 
cause of the radius of curvature imposed by ligid pornetry (Fig. 2). 
QP necessity, these smaflest of vesicles have only one lipid b2ayer 
and, thus, are known as small un2amellar vesicles (SUVs) , The 

  




