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Abstract: Oral bioavailability of insulin is generally very low because they are extensively degraded by
proteases in the gastrointestinal tract and impermeable through the intestinal mucosal membrane.
Therefore various approaches have been examined to overcome the delivery problems of insulin. In the
present study, we have developed a novel emulsion as an insulin carrier. We examined the stability of
solid-in-oil-in-water (S/O/W) emulsion prepared by the shirasu porous glass (SPG) membrane. In
addition, the potential of the S/O/W emulsion was validated by plasma insulin levels and hypoglycemic
activity in the streptozotocin-induced diabetic rat. In the present study, elevated plasma insulin levels
were observed up to 0.5 hr after oral administration at the all dosage, especially the insulin level of
oral administration of the S/O/W emulsion were higher than insulin solution and water-in-oil-in-water
(W/O/W) emulsion. Moreover, the increase in plasma glucose level was prevented by oral preparation
of insulin S/O/W emulsion. However, the effects of S/O particle size of the S/O/W emulsion on insulin
absorption have not been evaluated. These finding suggested that the S/O/W emulsion is potentially
applicable for the oral delivery of insulin.
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