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Topical drug delivery is important from the view points of improvement
of therapeutic effect and reduction of systemic side effects. Utilization of
polymeric materials seemed to be as a key for the development of new
topical dosage forms including targeting drug delivery ststems.

Adriamycin ointment for local chemotherapy to breast cancer prepared
using polyethylene glycol, ammonium polyacrylate and hydroxypropyl cel-
lulose (HPC) according to an optimum formulation showed an excellent
clinical effect in spite of a decreased drug content.

Double-layered mucoadhesive sticks for the treatment of uterine cervix
cancer were prepared by direct compression of powder mixture of bleomycin,
HPC and carboxyvinyl polymer (CP). Drug release property of the sticks
could be controlled by the weight of outer layer, drug combining ratio to
each layer and coating of core layer. The results suggested a possibility of
a “once-a-week” treatment that is preferable for the patients.

Magnetic granules for the treatment of esophageal cancer were prepared
using ferrite, HPC and CP. Magnetic guidance and retainment of the
granules on esophageal mucosa were confirmed using rabbits in vivo.

Buoyant sustained release preparations were prepared using chitosan,
soybean protein, HPC and other polymers. Usefulness of the buoyant pre-
parations was suggested from the results in vitro and in vivo.

Insulin microspheres (IMS) for targeting delivery to the small intestine
were prepared by the newly developed method. Employment of enteric
coating material (Budragit) and combination of protease inhibitor protected
insulin from enzymatic attack and gave decreased levels of blood glucose
by oral administration.

Keywords——topical drug delivery; targeting; mucoadhesive prepa-
ration; magnetic guidance; buoyant preparation; insulin microsphere
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Fig. 2. In Vitro Release Profiles of Bleomycin
. from Double-Layered Sticks Containing 50 mg
of Bleomycin

O, non-coated; ®, coated.
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Fig. 3. Relation between Ferrite Content in
Magnetic Granules and Holding Ratio of Brii-
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Fig. 4. TIllustration of the Magnetic Circuit Used for the in Vivo Study Using Rabbits
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after 30min after 1h after 2h after 15min
with magnets with magnets with magnets without magnets
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Fig. 5. Effect of Magnetic Field on Proportion of Brilliant Blue FCF Remaining on Eso-
phageal Mucosa of Rabbits

Each value is the mean+S.E. a) Not detected.
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TaBLE II. Comparison of the Bioavailability Parameters

Sample Tnax (h) Crax (ng/ml) AUCy-5 (ng-h/ml)
Ordinary commercial tablet 0.7%0.1 569.5+76.3 1059.8+120.3
Buoyant preparation 1.8£0.9 378.4+50.8 1090.2+189. 8
Non-buoyant preparation 1.7+0.3 192.4+23.5 . 510.6+ 93.9

06, HHNFEEEEE UCOMEMESRD D L BHE LA 100 * b 4 v id— B A T
BHBHTcW, FFVICHEL TR E LTORBERRE TH L. 0T, =718 L LTT L
F=vwrv (PDS) %flf LCEBERSC, AiF b VIEAES LR A @B L. Al
F VIR 2 F AL 93% DF b v 2.5% BIRKREEFIE LT Y ) v, X
DICIKRIEAKFET bV Y 2% iotg, BICi LAACEHBET A LI X DR L. + b+ VB
% 1.5% BEMABHIE LT h, ZhERMBKEF Y Y ADRETER L CO, 23, pH ok
ALy b+ vBNICEESRS 2 Ltk s, 7 w5 AL 50—60% o % kv
100mg i PDS 15Smg % THHB L2880 F O RICERF b VIER S LI

LosTe Rt % /R Uz, Table IT i lise & ik OIEBEROGHAE b 7o /s b F b VEREE L
T BTDFEBE LI H, 13E A EFROKMEY R T8H%, 18 BREA LY — 7 L RS
Lol PDS e v 4y ALBEBRIAT A —2THD. BHEERED Coax & Tmax OfEILE
NENTHEEDH 66%, 300% 17, AUC 4 1T LA ERETH - 7. Lo LIEEMEMES &
YETE, Toax DERIZRD BN BH AUC RALACENETSH D, BRFEEOF AP RE S h
7z,

RITF Py v IR ERER & Fhe s v VI CERATL, 5 3 & — bIBIREMEBLE 2 T 5
L7203 J2EE+ b v EERLE, BidoBlES: v vIECH W FERIBE L, KE<s7 4 v
PR T L, DBORIBCIRIEKRE > b ) v AR E ML 5 - & TRE L. 0%k
LD F b ERIEREIL LoD, NECEIAE AT HRT L s, Bl oW TR E ol
Ge L U RBRAFCHESPICIERL, 2 HEWIRRREYF - 7.

Bl + v R OREBSEIIE G F P v OB v F A LI X > TR D, ¥ 93% oF
Py (Fry v H) 108 60% 0bd (Fr4v L) L0 ZELWEEEY R U ¥l
iz hooFr+ v ORAREE L 252 & CHEVWEETH - 7o, FRlEES v VB A+
PV L OBETE - T 3 R~ FBRAITE, NBEROF v HROR TR, EOBEITYH
BHEATECE 5 2 LAVR IRz, Shk v — 7 LR Lk E% Table T R348,
IR & Pl U CR it b VBRI RN S 3 3 — b IBRFI OB MES in vivo THRER I,
Tl 3 A — P EBEHOBERT 16mm Bh, ©— ke b THEHEY 1 Aok X b Bk
H2BIET 2 EEEARE IR TWAZ L0 5,3 Z2oBBL BETIT T,

TaBLE III. Comparison of the Bioavailability Parameters

Tmax Cmax A UCO—oo MRT VRT
Sample (h) (ng/ml) (ng-h/ml) (h) (h?)
brdinary commercial tablets 0.74+0.1 553.5+ 78.0 1066.1-+121.5 1.7=+0.1 1.6+0.4

Granules prepared from chitosan H 2.0::0.0 309.2+ 61.6 999.3+226.5 2.6+0.28 4.2+0.7%

Granules prepared from chitosan L 3.7+1.8 230.8+ 42.1 888.5+152.7 3.940.3® 8.8+1.4%

Laminated preparation containing 1.7£0.3 368.8-+136.1 1045.2+435.5 3.5:£0.3% 6.5+1.2%
chitosan H granules

Each value represents the mean+S.E. of 3 dogs. a) p<0.05 (compared with ordinary commercial
tablets).
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Fig. 6. Dissolution Profile of Cinnarizine from Fig. 7. Plasma Concentration-Time Profiles of
the Buoyant Tablet and the Film-Type Pre- Cinnarizine after Oral Administration of the
paration in the 1st Fluid of JP XI Buoyant Preparations and the Ordinary Com-

@, buoyant tablet; O, film-type prepara- mercial Tablet to Beagle Dogs

tion. @, buoyant tablet; O, film-type prepara-
tion; A, ordinary commercial tablet.
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Fig. 8. Release Profiles of Insulin from IMSs in Phosphate Buffer Solutions with Different
pHs

®, L-IMS; O, LS-IMS; a, S-IMS.
Each point represents the mean of 4—6 determinations.

NII-Electronic Library Service



366 Vol. 113 (1993)

L CIIBEHEFORENEDTH O, HiZTRHLTE Y Yo vAveexz— (TH>7 Feg=
v (AP)SH—~v -2 4 veez— (BBl olfic, BECHLTEFEAx25 v (CS)»>AP>
BBI DIHCEI RSB - 72,

AV AY) v ORI BN D 5 L HE SN TR D, IMS OFitichic - Tk, DfF%y
BT DD T DO CRRICHNIRD I EXEBRT L EXRBETHAS. b LbiEfk
O CORFMREThEEELD. Ty PG insitu L — TP L BBHAND, £V AY VES)
RISMN I LD, BBNCEEDL Vv AY vE KRB IERIER VS EAVREB I i, 40
o, pH6.0 L ETHf+ » Eudragit L100 ~ pH7.0 L ECHEMT 5 S100, ROz b0
1: 1 REWEFRFNREFE LT, BEEBORCS IMS 238 UKRE L. Fig. 8 i1+ h b
D IMS DB TH 525, pH6.0 ToOREHIL IMS OXBROEBASEH LD EEZD
s, chbo IMS % 24 B R L5 » M IiBHfcEA&KSE L, 5B OHIEERN IMS &
i RN, 2 of5E, L-IMS T +ZiBos bR c1 v A ) viiH & h, LS-IMS
TIHIE & A EDEE DEEIE BT, %7 S-IMS i BB SEEBRE clRiBEIh3 o &40
R,

wicA v AY v 20IU/kg % L-IMS & LCEEH T o P ROEAL LT PV b oI X DR LK
RIET v PCHEL T, MEBEOZE L #HE L. *® Fig. 9 (x1E% 5 » +, Fig. 10 13KKE 7 »
FCORRERLICLDOTHDH. TIXX CS #EFT5 IMS RIEH T » P CTRABLSRERI
T oy, BRE T o P CIRIEEOE T2 /R L. 72 AP B 53 BBI #5748+ %5 IMS 1

130
120 120+
= E 110+
% 110} o
k3 = 100 \\\k\\\
E E 907
100
s e 80} \\\
§§ §S b) ol T
o 70} a
2 g0} g @ J
§ 'E 60} ::::::f
’jﬁ] &0
£ E 500 I
& 80+ , b}
o w40}
A
T 1 \ I
0 2 4 6 8 10 0 2 4 6 8 10
Time (h) Time (h)
Fig. 9. Hypoglycemic Effect of Insulin Micro- Fig. 10. Hypoglycemic Effect of Insulin Micro-
spheres Administered Orally to Normal Rats spheres Administered Orally to Diabetic Rats
®, control; O, IMS without protease in- Meaning of the symbols are similar to Fig.
hibitor; a, IMS containing TI; o, IMS con- 9. Each point represents the mean=S.E. of
taining CS; M, IMS containing AP; 1, IMS 7 animals.

containing BBI. Each point represents the
mean=S.E. of 8 animals. Comparisons cal-
culated at each period against controls: a)
p<0.05, b) p<0.01.
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