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Abstract . In processing iontophoresis, an irregular release of an effective drug occurs because of the
production of free ions(H™, OH") caused by electrolysis in an aqueous solution. The delivery effici-
ency decreases as a result of the competitive transfer between free ions and insulin. An attempt has
been made to solve such a problem by using polyelectrolytes such as polyacrylamide, polyacrylic acid,
and etc. Free ions are eliminated by increasing ionic concentration and strength of the polyelectro-
lytes. The pattern of the delivery of insulin and enhancer in polyelectrolyte solutions has been stu-
died by ‘using an iontophoretic diffusion cell. The iontophoretic delivery of insulin and enhancer de-
pends on ionic density of the polyelectrolytes. According to in vitro study of the insulin delivery th-
rough mouse skin, it 1s possible to deliver insulin in the case of an anionic gel at the anode or a catio-

nic gel at the cathode in a doner cell.
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Fig. 1. Schematic diagram of iontophoretic delivery
through polyelectrolytes.
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Fig. 2. Tontophoretic diffusion cell. 1 : stirrer, 2 ! wa-
ter bath, 3 . magnetic bar, 4 . platinum electrode, 5 :
diffusion cell, 6 : o-ring/skin, 7 : thermocouple, 8 :
thermocontroller, 9 : power supply 10 : plug.
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Table 1. Specific Conductivity(K) of Ionized Insulin
in Solvents

Conc. of

. . pH in
Solvent msulin -~ K(pmho) )
solution
(IU/ml)
Buffer(PBS) 50 650 7.2
Acetic acid(0.5 M) 50 910 2.8
Hydrochloric acid
(13 mM) 50 880 2.8
Salicylic acid
(0.1 M) 50 700 2.8
Sodium hydroxide
(0.7 mM) 50 830 9.1
Sodium salicylate
(0.5M : enhancer) 50 950 8.6
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Fig. 3. The variation of electric conductance of a poly-
clectrolyte (polvacrylic acid in acetic acid) with insulin
tadded 100 LU and without insulin were measured.
Addition of insulin into polyelectrolyte changes the
conductance of the solution. The difference at a speci-
fic pH indicated that insulin molecules are 1wmzed.
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Fig. 4. The pH dependance of anionic polyelectrolvtes
with additional amounts of hvdrochlorie acid.
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Fig. 5. The pH dependance of cationic polyelectrolytes
with additional amounts of sodium hydroxide.
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Fig. 6. The change of pH in the diffusion cell with the
variation of polyacrylamide concentration in respect to
iontophoresis times.
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Fig. 7. The change of pH in the diffusion cell with the
variation of polyacrylic acid concentration in respect
to iontophoresis times.
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Fig. 8. Release rate of sodium salicylate in the diffu-
sion cell as a function of PAAm concentration(% ).
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Table 2. Amount of Released Insulin through the
Mouse Skin

Released insulin(IU/ml)”

Polyelectrolytes

Anode Cathode No
acetic acid . sodium hy- N
. current
pH3 droxide : pH 9
Poly(acrylic acid)
(%)
2.5 11 0 0
5 09 0 0
10 2.1 0 0
Polyacrvlamide
(%)
25 4] 1.2 g
5 0 14 0
10 0 1.8 0

“ Initial insulin concentration in polyelectrolytes is 100 IU/ml cal-
culated from three point along the first 2 hr.
" No current is concentrations of cathode and anode.
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