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tric field gradients (19- 20). The quadmpole splitthg , Av , for an 
unoriented lamellar dispersion is directly proportional to the order 
parameter S 

where x is the quadrupole coupling constant and S is the order pa- 
rameter as~ociated with a C-r) bond, 

For molecules deuterated in different positbns, a spectrum will 
resuXt that comprises a series of splittings centered about a eentral 
frequency. The diff~rence in the degree of order in the molecule 
is reflected in the size of the order parameters and may be ex- 
pressed as an order pmfiile for which Si is considered as a functhn 
of position in the molecule. 

The location between the hydrocarbon chains of the lipids @ves 
an order parameter of about 0.1 to 0.2  for groups attached. ta a 
long-chdn compound. Compounds located between the methyl group 
layers show order parameters approximately one-tenth of this value 
(23-1 * 

The N M R  speetmm of perdeuterated pdmitie acid is a good ex- 
ample, The eentrsrl p e a  (Fig, 3.1) is from palmitic acid localized 
between the centrd methyl gmup layers. These pdmitic acid mol- 
ecules show little order, their motion is essentiafjty isotmpie. The 
sedes of split signals arise from pdmitic acid being located in the 
organized amphiphnic layer, The order parameter for the latter is 
about 0.15. 

This layered structure and its order have the most pmfszlnd in- 
fluence on the transport properties of lipids and water. 

C. Transport in Layer4 Structures 

The diffusim in Xiquid cvsta ls  is highly anisotropic (C2-25)- The 
essential iilformation for the prablem of transport across the stratum 
cgtrneum is that the diffusion parallel to the layers is fast; the same 
mamitude as in a liquid, Conversely, perpendicularly to the layers 
the diffusion is one or two magnitudes lower. 

A layered. stmcture, such as that ;In tke lipid part of the stra- 
tum corneurn, is not a perfectly organized array of layera parallel 
to the skin surface but, instead, a series of dislocations afways oc- 
cur as shown schemalie&ty in FQuse 3.8, Hence, the pertinent dif- 
fusion saefficient is the gross one for a partidly organized lamellar 
stracture , 

The permeability of water through reconstituted stratum comeurn 
was determined earlier (5). The method Xends itself to investiga- 

  




