oFA83] 2)(1993), #1237 A2%
J. Kor. Pharm. Sci, Vol. 23, No. 2, 103-110(1993)

Mutd Cephalexin-Eudragit® 010|322 2ZtAlo]
AME o5t HI}

S (=]
B 'YW - Welw - XS - PAZH
SScHED SIBITHS, *SLICHSIE ofSiHE, “ABLHSHD ofsihE

Biopharmaceutical Evaluation of Sustained-Release Eudragit®
Microcapsules Containing Cephalexin

Kun Han', Kwang-Dug Kim, Youn-Bok Chung, Ung Kil Jee* and Shin-Keun Kim**
College of Pharmacy. Chungbuk National University, Cheongju, Chungbuk 360-763, Korea
*College of Pharmacy, Chungnam National University, Taejeon, 305-764, Korea
**College of Pharmacy, Seoul Nation!/ University, Seoul, 151-742, Korea
(Received June 7, 1993)

Microcapsules(Mc) of cephalexin (CEPH), using Eudragit RS, RL, L, S and polyethylene glycol
1540, were evaluated biopharmaceutically. The area under the curve of CEPH-Eudragit RS/RL Mc
administered orally once was larger than that of cephalexin powder twice every 6 hrs. Controlled-
release effectiveness and the absorption rate effectiveness, two important parameters of Vallner’s
method, of CEPH-Eudragit RS/RL Mc indicate that these Mc can be good sustained-release prepara-
tions. And a simple pharmacokinetic model is introduced which allows the gastric emptying and
intestinal-transit rates of a drug itself and a solid-state drug contained in Mc. Decreasing k, without
change in k, showed that the rate-limiting step of absorption moved from absorption step to release-
step.

Keywords — Cephalexin, Eudragit RS/RL, Sustained release microcapsules, AUC, Vallner's method,
Pharmacokinetic model.
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Eudragit RS 100, RL 100, E 100, S 100 £ L
100> Rohm Pharm. Co.AlE-& (F) YA R-H
FFLUL, cephalexing (F)F Ao A L
St} ol &2 Junsei Chemical Co.(Tokyo, Japan),
Isopropyl alcohol(IPA)& Wako Pure Chemical In-
dustries, Ltd.(Tokyo, Japan)?] E-FAjeke AL8-3}
4t} Aluminium tristearate= Junsei Chemical Co.
(Tokyo, Japan) 3}3t8-& AM&-stY oM, f5atetd
< Shinyo Pure Chemicals Co.(Tokyo, Japan)¢]
A1k A3 1, n-hexane Showa Che-
micals Inc.(Tokyo, Japan)9] 5341958 18311,

Table 1—Preparation of Eudragit Microcapsules Containing

SREEERE
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c2xy T FRU G A
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71712+ UV spectrophotometer(Cecil Instrume-
nts Ltd.), dissolution tester(Prolabo N 63776 Type
A), pH meter(DMS DP-880), vacuum drying oven
(Gallen-kamp, U.K.) 2 vortex-mixer(Model HM-77
VM) 5-& AHE3ddh

olo|azZMel HI=

Eudragit RS, RL, S, L 3 polyethylene glycol
1540(PEG)S ©]£3}4] cephalexing 33+ wlo]
ABFAY ARZAL T 5V EH 2 Ce-
phalexin 40% 3%+ Eudragit RS/RL, S/ 2 RS/
PEG vjolazztAdol Alzz4d2 Table 17 2t}

=0 Y HIEE gEsko £

Cephalexing AW EFEofA]oll= cephalexin pow-
der& 0.1N-NaOH 05 mlo] &3A7]2 A2y
2 343ty 5mlE UE ¥ 100 mg/kge] &%
o2 AFYeR T3 £ FAYHY H
TR o= cephalexin powderE Az ol
32171 § 100 mg/kge] §Fo 2 ATFAE F
BE o83ty Fosigon Ar2deE FR
Holgle §9S ¥tk $¥# microcapsule
(200 mg/kg, 13 Fo) 2 % (100 mg/kg, 643
Aoz 23] R ATFANNE B8 FE

40% Cephalexin (CEPH)

Eudragit Ratio CEPH acetone 1PA rpm Al tristearate Temp.? Time
g () (m)) (ml) (g () (hr)

RS/RL 1.395/4.185 25.75 3.72 42 18 500 0.7 35 2
: 55 5
4.185/1.395 75.25 3.72 42 18 500 0.7 35 2
55 5
S/L 0.698/2.093  25/75 1.86 40 - 500 1.0 35 5
2.093/0.698  75/25 1.86 40 - 500 1.0 35 5
RS/PEG  2.79/2.79 50/50 3.72 42 18 500 0.7 35 2
55 5
4.185/1.395  75/25 3.72 42 18 500 0.7 35 2
55 5

“Acetone was evaporated at 35C for 2 hr and isopropyl alcohol (iso. alc) was evaporated at 55C for 5 hr.
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Figure 1—A chromatogram of cephalexin (A) and ceph-

radine (B) as an internal standard in plasma.
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Scheme I—Pharmacokinetic model used in this study.
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Figure 2—Plasma cephalexin (CEPH) level after single
oral administration of Eudragit RS/RL microcapsules co-
ntaining CEPH in rabbit. Each point represents the
mean of three replications and the vertical line indicates
the standard deviation. Key: O; Double doses of cepha-
lexin powder (100 mg/kg), W; Eudragit RS/RL (25/75)
microcapsules (200 mg/kg), ¥; Eudragit RS/RL (75/25)
microcapsules (200 mg/kg)
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Figure 3—Plasma cephalexin (CEPH) level after single
oral administration of Eudragit S/L microcapsules con-
taining CEPH in rabbit. Each point represent the mean
of three replications and the vertical line indicates the
standard deviation. Key: @; Double doses of cephalexin
powder (100 mg/kg), ¥; Eudragit S/L (25/75) microcap-
sules (200 mg/kg), M; Eudragit S/L (75/25) microcapsu-
les (200 mg/kg)
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Figure 4—Plasma cephalexin (CEPH) level after single
oral administration of Eudragit RS/PEG microcapsules
containing CEPH in rabbit. Each point represents the
mean of three replications and the vertical line indicates
the standard deviation. Key: O; Double doses of cepha-
lexin powder (100 mg/kg), M; Eudrait RS/PEG (50/50)
microcapsules (200 mg/kg), ¥; Eudragit RS/PEG (75/25)
microcapsules (200 mg/kg)
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Table 11—Pharmacokinetic Evaluation for Sustained-re-
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Table Il—Parameters Calculated Based on Valner's

lease of Eudragit Microcapsules Containing Cephalexin Methoa?
(CEPH) Dosage form ARE CRE Rau
AUCoz  AUC?  Cpa? Powder 216
Dosage form
(hr-ug/ml)  AUC?? C? (CEPH) +2.20
Powder 405 RS/RL 25/75 0.592 1.36 12.6
(CEPH) +4.28 +0.345 + 0.0860 +7.37
RS/RL 25/75 528 1.30 0.845 75/25 0.523 1.36 11.2
+2.94 +0.0725 *0.0718 +0.187 +0.442 +4.00
75/25 52.9 1.30 128 RS/PEG  50/50 0.995 118 212
+158 +0.380 +0.530 +0.203 +0.134 +4.32
RS/PEG 50/50  61.0 151 192 75/25 1.68 1.06 358
+ 742 +0.184 +0.305 +0.359 +0.113 +7.66
75/25 568 140 1.90 S/L 25/75 0.209 0.954 445
+112 +0.277 +0.323 +0.0126 +0.0251 +0.270
S/L 25/75 391 0.964 0.514 75/25 0.0672 1 0.691 1434
+0.855 +0.0211 £0.0431 +0.0356 0223 +0.759
75/25  30.1 0.741 0.408 “Mean* S.D. of three rabbits. See the text for explana-
+759 +0.187 +0.0432 - tion of the parameters.

“AUC* means the area under the curve obtained after
the administration of microcapsule containing cephalexin
during 0-12 hr. PAUC? means the area under the curve
obtained after the administration of powder of cephale-
xin during 0-12 hr. °C,,., means the maximum plasma
concentration obtained after the administration of mic-
rocapsule containing cephalexin. C?,,.. means the maxi-
mum plasma concentration obtained after the administ-
ration of powder of cephalexin.
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Table IV—Pharmacokinetic Parameters for Cephalexin
Following iv. Injection, Oral Administration of Solution
and Powder Based on the Previous Pharmacokinetic
Mode!

Parameters L Oral administration
- i.v. injection -
(hr 1) Solution Powder
C 115 121 122
19.7) (7.61) (6.12)
c - 71.6 725
(14.6) (2.20)
(o - - 119
6.20)
o 541 5.62 5.39
(0.810) (0.0821) 0.0141)
B 118 120 112
(0.102) (0.100) 0.112)
ki 0.660 0.691 0.692
0.110) (0.0513) (0.0624)
ka 140 142 134
(0.111) (0.170) (0.182)
kio 453 4.60 446
(0.702) (0.140) (0.102)
k, - 0.680 0.641
0.121) (0.0100)
k'y - 0.0211 0.0262
(0.0131) (0.00411)
k, - - 9.70
1.149)
Ky - - 1.66
(0.113)

The parameters were estimated using the pharmacoki-
netic analysis program MULTI for microcomputer. The
numbers in parentheses represent standard deviation.
In the case of injection, oral administration of solution
and powder, one-, two-, three-line fittings were perfor-
med, respectively.
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Table V—Pharmacokinetic Parameters for Cephalexin following Oral Administration of Powder and Solid-State Prepara-

tion Based on the Previous Pharmacokinetic Model

Microcapsules
Parameters ~ Powder RS/RL RS/PEG S/L
25/75 75/25 50/50 75/25 25/75 75/25
k, (hr™}) 0.591 0.590 0.597 0.593 0.589 0.598 0.577
(0.014) () (0.00471) (0.00471) (0.00660) (0.00216) (0.0199)
k, (hr '} 9.742 0.871 1.05 1.540 1.460 0.233 0.131
(1.13) (0.0900) (0.232) 0.134) (0.0589) (0.0467) (0.0474)
k'y (hr™h) 0.0264 0.0297 0.0236 0.0247 0.0267 0.0217 0.0177
(0.00413) (0.000471) (0.00492) (0.00189) (0.00205) 0.00247) (0.00602)
ky (hr™h) 1.66 0.217 0.310 0.373 0.653 0.00247 0.00140
(0.113) (0.0407) (0.0941) (0.0249) (0.0754) (0.00056) (0.000374)

The parameters were estimated using the pharmacokinetic analysis program MULTI for microcomputer. The numbers
in parentheses represent standard deviation. In all cases three line fittings were done using data obtained after
the injection, oral administration of powder and solid-state preparation.
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