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Development of Controlled Release Oral Drug Delivery System
by Membrane-Coating Method-I11

— Preparation of Theophylline Tablets and Pharmacokinetic Evaluation in Man —
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(Received June 10, 1992)

In order to develop a controlled-release oral drug delivery system (DDS) of theophylline (TP),
microporous membrane-coated tablets were prepared and evaluated in vitro and in wvivo. Rapidly
water-soluble core tablets of TP (300 mg) were prepared by wet granulation and compression techni-
que. Then the core tablets were spray-coated with polyvinylchloride (PVC) in which micronized
sucrose particles were dispersed. Effect of formula compositions of coating suspensions on the phar-
maceutical characteristics such as membrane strength and dissolution was investigated in wvitro.
The membranes remained unbroken in pH 1.2 buffer at 37C at least for 2 hours after the disinterg-
ration test. TP was released from the coated-released tablets at a zero-order rate over 8 hours.
The release at pH 1.2 and 4.0 was similar in rate but a little more rapid than that at pH 6.38.
The coated tablets were administered to three healthy male volunteers and their saliva profiles
of TP were compared with those from the commercial sustained release TP tablets such as Slo-
bid and Asconthin. Saliva TP concentrations from the coated tablets were successfully sustained
over 48 hours after the dosing and were comparable to those of the commercial sustained-release
tablets. The membrane-coating technique is very simple and does not need any sophisticated equip-
ments. In this respect, the membrane-coated tablets may be superior to the commercial sustained-
release tablets and this technique is worth adopting by the pharmaceutical industries.

Keywords—oral drug delivery system, controlled release, membrane-coated tablets, theophylline,
polyvinyl chioride, sugar particle, microporous membrane, zero-order release, saliva concentration,
pharmacokinetics.
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Table I—Formula of Core Tablets of Theophyliine
{3000 tablets)

Theophylline 900.0g
Lactose 350.4¢
HPC 18.0g
Primojel 9.6g
Tween 80 6.0g
Mg-stearate 3.0g
Talc 3.0g
Total 1,290¢g
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Table 11— Compositions of Coating Suspensions

No. I il m 1w

PVC (g) 108 675 675 54
Sucrose (g) 180 225 225 240
PEG 6000 (g) 1.2 075 075 06
Methyl ethyl ketone (m/) 200 200 200 200

Coat weight per table (mg) 20 20 15 20

Expressed as amount needed to coat core tablets of
500g
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Figure 1—Dissolution of theophylline from the membrane-coated tablets coated with suspensions of various formula

in Table II at pH 1.2, 40 and 68.

Key; O: Formula Nol, @: Formula No.l, {I: Formula No.lil, ®: Formula NolV.
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Figure 2—Effect of pH of the dissolution medium on
the zero-order release rate (%/h) of theophylline from
the membrane-coated tablets. For symbols, see Fig. 1.
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Figure 3—Saliva theophylline profiles after oral admini-
stration of the membrane-coated tablet coated with For-
mula NoJIl in male healthy fasted subjects.

Key; O: Subject A (25 yr, 68 kg, 172 cm), @: Subject
B (26 yr, 58 kg, 170 cm), [1: Subject C (26 yr, 57 kg,
165 cm).
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Figure 4—Mean saliva concentration profiles of theoph-
ylline after oral administration of the membrane-coated
tablets coated with Formula III suspension () and co-
mmercial controlled release tablets, Slo-bid tablets (@)
and Asconthin tablets (O) to the three subjects.
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