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1. Including generalized analyte diffusion through tissue

e Previous in vivo microdialysis models assume that analyte
movement through tissue occurs by diffusion through the
extracellular space (ECS) characterized by an ECS volume
fraction, ¢, and diffusion coefficient, D,.

e However, transcellular or other diffusional pathways can
make significant contributions for some analytes, such as
small lipophilic solutes.

e To allow for alternative pathways the models can be recast
in terms of the tissue-volume based diffusion coefficient, D.

2. Including ultrafiltration through probe membrane

e Some perfusate will be driven across all microdialysis
membrane depending upon the pressure drop across the
membrane and the membrane fluid permeability.

¢ Ultrafiltration might either confound interpretation of

microdialysis sampling data or be exploited for enhancing
local delivery of therapeutic agents.

3. Including effects of probe implantation trauma
e Among the numerous effects of probe insertion trauma are

altered local rates of analyte extracellular supply and removal.

¢ Consequences for microdialysis measurements have been

simulated by incorporating a layer of damaged tissue
surrounding the probe.

Example: ethanol loss from perfusate to tissue is
related to blood flow in isolated perfused cat muscle
(Data from RC Hickner et al., J. Appl. Physiol. 79(2):638-647, 1995)

New parameters required to incorporate ultrafiltration

For differing perfusate (O&”) and dialysate (og“‘) flow rates:
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