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Studies on Transdermal Absorption of Isosorbide Dinitrate Tape
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With the object of obtaining information about factors influencing the effect of
isosorbide dinitrate (ISDN) tape (Frandol tape™), the effect of bathing, application
site, water content of the corneal layer of epidermis, tissue blood flow and age on the
plasma ISDN concentration was studied by applying Frandol tape™ to healthy male
volunteers, and the following results were obtained.

1. The plasma ISDN concentration was enhanced transiently upon bathing.

2. A higher plasma ISDN concentration was obtained when the tape was applied
on the back or leg than on the breast.

3. There was no relationship between plasma ISDN concentration and water
content of the corneal layer or on the tissue blood flow.

4. High plasma ISDN concentrations were exhibited in youfig men, but were not

significant.
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Tab.1 Physical Characteristics of Subjects
Experiment No. Age Weight | Height |Subcutaneous
(yrs) (kg) (cm) | fat rate (%)
1. 39 84 172
Exp. 1 2. 40 61 159 no test
3 44 48 160
4, 29 52 160
51. 20 60 173 12.7
6. 21 63 177 12.9
Exp. 1 70 22 59 153 33.0
8. 24 52 164 8.8
9. 25 n 177 13.0
10. 63 63 164 19.6
11. 54 58 169 17.3
. T 12. 55 66 166 20.3
13. 58 63 163 19.8
14. 53 55 153 24.4
15. 58 64 169 12.7
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Tab. 2 Individual Plasma Concentration (ng/ml) of ISDN after Frandol tape™ Ap-

plication to Breast

) Time (hrs) after the application
Subject No.
0 |05]10]20 8.0"1 85 (9.0 [10.0]24.0{36.0|48.0
1. N.D.|N.D.|N.D. | 0.41 0.84(0.8810.98]1.07|0.80|1.16|0.80
2. N.D.|N.D.|0.28 | 0.56 1.0211.92]1.67|1.50/0.82(0.79 | 0.66
3. N.D.|{N.D.{0.29|0.92 1.3712.69]2.05]237]1.081.30{0.66
4. N.D.|0.27|258}3.96 4.341565(5.2214.18|3.0312.90|2.80
MEAN N.D.|0.1810.79| 1.46 1.89(2.79(2.481228|1.43|154|1.23
+SE. +0.18|£160(£0.84 +082|+102|+094|£069[+054|£0.47{£052
‘ * Subjects took bath at 8hr after the application.
bathing

Concentration (ng/m#)
o — N W e (Sa) [e2]

bathing

2 6 8910

Time (hrs)

Fig. 1 Change of plasma concentration of ISDN in a man after
application of Frandol tape® to the breast.
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Fig. 2 Effect of bathing (42°C) on systolic blood pressure and pulse rate in a man
(Subject No. 2) after application of Frandol tape” .
(A) . at rest after application, (B) . bathing before application, (C) : bathing 8 hr after
application, (D) : bathing 30 hr after application.

Tab.3 Plasma Concentration of ISDN aftqr a
Single Application of Frandol tapép on
the Back, Breast and Leg

Subject Plasma concentration (ng/ml)
No. Back Breast Leg
5. 5.64 3.90 5.54
6. 4.34 2.44 3.75
7. 5.86 1.46 2.67
8. 3.43 2.11 2.26
9. 5.39 2.96 5.10

Mean 4.93 2.57 3.86
+S.E. +0.46 +0.41 +0.64
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Fig. 3 Plasma concentration of ISDN,
hydration state and blood flow 6 hr
after a single application of Frandol
tape® to the back (0), breast (a)
and leg (O).
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Fig. 4 Plasma concentrations of ISDN af-
ter a single application of Frandol
tapg‘D to the back for 6 hrs.
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Fig. 5 Changes in blood pressure and
heart rate after a single application

of Frandol tape® to the back for 6

hrs.

Asterisks indicate significant dif-
ference from O hr values within each
group (*P<0.05, **P<0.01).
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