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Controlled release and permeation of mitomycin C
from and through the gelatin films for implant
Gelatin films and lipid dispersed gelatin films
were prepared by various crosslinking and/or fix-
ing conditions and their utility as an implant was
estimated. /» vitro degradation of the gelatin films
in pH 7.4 phosphate buffer at 37°C was prolonged by
increase in fixing. In vivo degradation period was 2-
3 times longer than in witro. In vitro mitomycin C
(MMC) permeation profiles through these films
were changed by fixing condition. The permeation
rate of MMC through the films was delayed with
increase in the amounts of fixing agent and lipid
(soy bean oil and lethitin) in the film. In vitro MMC
release from MMC suspended-gelatin film was also
changed by the fixing condition. Based on these
results, further in witro release experiments were
carried out by 2-and 3-layer films, prepared by
several layers as above, where release rate of MMC
from one side was designed to be much faster than
that from the other side. As a result, observed data
were consistent with calculated value. It was sug-
gested that gelatin and lipid dispersed gelatin film
were available as a dosage form for delivery of
drug by desired release or permeation rate.
Hideshi Natsume » Kazutoshi Sakanowe
Kenji Sugibavashi « Yasunori Morimota*,
Akiva Mivagamwa*®, Shaichi Tkeguchi*®
key words : gelatin film, lipid despersed gelatin film,
mitomycin C, drug release, drug permeation

EENEAAHBIFZ, L OBGRCHEC
Awebh T, TORFARHE 2SN LBAR,

*0 Faculty of Pharmaceutical Sciences, Josai University,
1-1 Keyakidai, Sakado, Saitama 350-02, Japan %%
P it e e

*2 Pharmaceutical Division, Kyowa Hakko Kogyo Co.
Ltd., 6-1 Ohtemachi, 1 Chome Chiyoda-ku, Tokyo 100,
Japan BRFIBIRE T SRR RA

*9 First Department of Surgery, Dokkyo University
School of Medicine, 880 Kitakobayashi, Mibu, Shimo-
tsuga-gun, Tochigi 321-02, Japan

PR TATAIR O WBNRY 2 3088, & 3 LIdBRF
HRERRME 5 BEORMAOEREEN
ELTiIThbh s,

fzrAaEE LTEELAR, EKEEHE o
R, TheEyoRhEsreTonsd. Kk,
fEA, BWIEHEE, 55 VBRI ¥ &2y —7
FELEZARANEL, Fheoiffiz “effec
tive compartment” * LTH 2z L 512, ZOH
ADOEMBITRE2ED, »2BEASS bR
% “side effect compartment” ~O3EWFRITER %
BHIMZD DTS LD BB/ Y —>
EPRTELIRBEHENSZENEE LY, LXK
#-T, #EHOMELEENERE 25 05cE
o) effective compartment "POEREE, &5k
a0 BEOERIZLIE U S &8 3 2 ¥
HEONEBLALZLONLETHD,

—%, ¥5Fvidh T FO®BEREE LT
—BizAVSRTWL LD TR, BLIREY
#E Y AT A (DDS) W B 13 2 EakS i
HEELTLHEBRED TSR,

¥7F ik, ERESHE ST IhTY
20T, HAAAFLELTOHEBRLEVHOLR
b,

2T, ¥ FREREM LT HHELASH
ORFEE M, BAHEROLESEY I F Dk
HMEMic & D Er o EYBREEENRB LN D
74 NVABRBERLT, O in vitro, in vivo 7HE
# BIUvEmEAEEOWTTHMELRE. Fik,
EBEIVIB7 4 N AERBL, 740 AT
~ADEWIHHE S in vitro TR L 7z

p
(1) ¥I3Fv 740607
BaD¥IF 7400 1g, BE 0995~



382 Drus Delivery System VOL. 7 NO. 5 SEPTEMBER 1882

Bl ¥I3Fr74ABLUVRESERYZF > 7 4 LAOHERERE X VEERORM

¥IFv740A

¥7F» YAEP—L ZUeUr EHEE viFr XEWM EEcHRE
(mg) (mg) (mg) (ml) (mg) {mg) (%)
Form.
A-1 350 200 450 2.5 — — 1
2 350 200 450 2:5 = —
3 350 200 450 2.5 = — 5
4 350 200 450 2.5 == — 10
B-1 350 200 450 2.5 - — 3
2 350 200 450 2:0 — — 5
3 350 200 450 2.5 — — 10
4 350 200 450 2.5 - - —
Octyl.
C-1 350 200 450 2.5 — = 3
7 350 200 450 2.5 —_— — 12
3 350 200 450 2.5 — —_ 21
4 350 200 450 2.5 = = 42
BRABREYZF 7 4 VA
Form.
D=1 350 200 450 2.5 500 2000 3
2 350 200 450 2.5 500 2000 5
3 350 200 450 2.5 500 2000 10
4 350 200 450 2.5 100 500 10
5 350 200 450 2.5 100 1000 10
6 350 200 450 &0 100 1500 10
7 350 200 450 255 500 3000 10
Octyl.
E-1 350 200 450 2:5 500 3000 3
2 350 200 450 2.5 500 3000 12
3 350 200 450 2.5 500 3000 21
4 350 200 450 2.5 500 3000 42

®IAFAFOT7 4 WALHOMFICIZ, TT 25% Glu. £ 0dml N 65hTwva,
Glu. : glutaraldehyde. Form. : formaldehyde. Octyl. : octylaldehyde

1005mm) B LK UEEABBES F 710 A
(#13g, F2 0.995~1.005mm) % 1B L% 1
WAL S FmL .
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AR e lw/w% sB8LEIF 740 A

i, HEANERE, FolElbic MMC #8—ics
e, ThSMREYEEZRVT A VALE
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(2) ¥7F>740AD invivo BEU in
vivo LD RIE

@ n vitro SR
CEZ2Fy74 0L ERRBESHEYZ F
Z4Na%# 100mg i3 LS AR
D, BERFERCHELY. A% 3ITCKEDI
pH 74 YV EEEE 30ml Fic A, 74
TAvIZAY—F—TCREELE Zokx, B
FHEET 4 LAV E Sz L7z,
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Gelatin Gelatin Lecithin
d-Sorbitol d-Sorbitol Soybean oil
Glycerin Glycerin

Phosphate buffer Phosphate buffer

Dissolved at 40°C

Cooling at room temp.

Cross-linking agent
(2.5% glu, 0.4)

Solidification at 0°C for 1h

Fixation for bmin
(Form. or Octvl./ether saln. 50)

Removing free aldehyde for 5 min
(EtOH : glycerin ! buffer=55:15: 30, 50)

Gelatin Film

Dissolved at 40°C

Dissolved at 100 °C
(MMC)*

T
Emulsification by ULTRA TURRAX
at 20000 rpm for 30s

Coaling at room temp.

Cross-hinking agent
(2.5% glu., 0.4)

Solidification at 0°C for 1h

Fixation for 5 min
{(Form. or Octyl./ether saln. 50)

Removing free aldehyde for 5 min |
(EtOH : glycerin ! buffer=55: 151 30, 50)

Lipid-dispersed Gelatin Film

M1 ¥I3Fr74VABLUVIREAMBE S 7> 7 4 0 AOHEEE
*MMC 2Bl E T3 7 4 L AETANT2EECET 2T MMC £z 7z,

s _Fi 2 ml 2R L, REOEEEERE
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35— pH 74 ) BB (receiver ) = A
i, 3TCTHHLIL,

FRAHAIC receiver {ll & £ EBIFTL, Y OE R
LTz, E70, EBREHEST A0, FILLE
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K2 Invitro BEU invivo RBH2EIF 74 VABEIUVEBSRBYZF 74

N @ 50% 53 BERERE
¥ZFwr7 404
50% 2l (d) 50% 7Rt (d) 50% s ARmsAE (d )
in vitro m vivo in vitro in vivo in vitro n vive
A-1 1.0h — B~-1 > 60 — c=1 6.0 —
A-2 2.0 25 B-2 >60 =] E-2 6.0 =
A-3 2.5 6.5 B-3 >60 — Cc-3 6.5 =
A-4 3.0 9.0 B-4 4 = C~4 6.0 -
EEABBYZF 710 A
50% sTApEElE (d) 50% srE2EE (d)
in vitro 0 vive in vitro in vivo
D-1 17 40 E-1 10 =
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LHERANSRBICERT 5 S Fili#gbkoD /1
F—vERLI, ThoDBERY -k, §4
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F2WCHBL I 7 4 VAD in vitro BLT in
vivo 1287 2 S0% BRI E TR L. in vitro i
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IEIZFE CRMIz 2R LTz, 7 4 )0 A0 SRR EE T,
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F2FEANTFTALTEREHATEILET, 5N
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EFLOHADIEINKESR T,
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LAOSEMEZRIVE LS LIMML, 2hid,
BESHOD 2 FEMBEN ETIZIR—EC R 5
bOLBbt g, ¥4 TB~EDRHTH -
LY T ANLOBENHSETFHENE S A TC
Ty 2EMLU AR EET S LEbR, Mi
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6 MMC OEHAMBIY 77 71 vA(547D6 LUF 4 7E)Eft

RS ¥73Fr74naBLUREMMEYZF>7 1+ VA0 MMC EBHHE

¥FF 7 4vA

TR I A
{ug/mm?* h) (ug/mm? h) (eg/mm?* h)
A-2 40).68 B-1 4.08 =1 3.73
A-3 41.03 B-2 3.76 =2 2.40
A-4 42.53 B-3 3.62 c-3 3.14
C-4 1.67
IEESBNEYTF 7405
A s
(eg/mm® h) {ug/mm? h)
D-3 1.52 E-1 3.72
D-4 4.28 E-2 0.63
D-5 3.67 E-3 0.66
D-6 1.10 E-4 0.68
D-7 1.38

T, n vitro & in vivo O 50%453EEERT% < 5
5k, ENhoDZrrd—F—iERULTHH, =
DI EHE in vitro 3REBRENERTHS Z &
Mg E N,

(2) MMC m¥5F>7 4050804
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ol
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4 7D D#HE, MMC OFERBRRE 3 I8EE I kF
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MUIzd 7 FATATE FBREZEMEE 74
7EDSHE, HEFEREDY 4 7E-1D7 4 )V
AL MMC OE&EE i ZITRBETH - 7.

Ihed 4 7DB LUVUEDRESEBRY S F
7 4 NMbLdod MMC OF AR, 74 7CB X
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BEER, Y4 7D-5THZA FACKI1/40, # 4
ZTE2~4 T 1/ THo7:.
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7alz MMC #BEaR 244 7A-3, D-
3BXUD-4 74 NMAs0 MMC ORI
T 5% ES, B7biEEOTARCHT
2%REEEFRLYE, 74040560 MMC O
HEER, RXEEFOE, BaeikoinT
WU LB L. 2B, MMC ot
Higuchi, T. @z iZfE - 7z,

(4) HBY¥IF>74nrid50 MMC @

T~ o> f i

DroSREEE 2, BEEERNO BRI
OBETT#INERE % effective compartment & 48
EL, HAAAFORAMERAL., ThbbL, &
BB~ O HEEE 28 < L, BRI~ O
HEFBITALIICHEILAL(HE2) B2aik

Wr @ vrywsam -

= (%)
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50 -

backing film {1
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B8 H[E7 1O HEE ({FHEESR
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— I EHEE @ HiE
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BTRTT2LEIC2BII LT 1 LAT, i
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L%, B3R E-3 74 VARV E LI EE
ELR %1, BEoEsR, Th¥Thls 8LV
3.0mm & L7,

Liz88o T, REM~AD MMC Btz 70
MMC B#ED-5 7 « LA LIEZEETSH D, B3t
fil~D MMC DBEHEEIH 6 DE-3 7 4 )L A
® MMCESEFEOH 1/3 ek 3 e Fiish
%,

B2 bid—EOEECHECERNEXDAL L
SKIBT LT 4 VAT, HEAIIZY A 7D-
507 4 A%, iz MMC »B®&E 75
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¢, TMAICHAXEDSE L UVE-37 40430
MMC OFEBEHE L 2 50T, RRM~OFEHHK
HEERE6DD-5 7 4 LAD2/312, 5N
fll~0 MMC OBHEEIZRE6DE-3 7 1 /LA
O MMC E@EEOR 1/31ck%3 2 LB FHER
na,

B8z, chis 28 D7 4 A0S DFHEIAD
MMC O %iHEET Lz, B Moo
EEERI AN, %0 MMC OB & (hEHE
B7y— 2 cEIEHEL THE MR EMEE i
I—HL, The7 4 vARELXCHAELE
5T, RELTI2RYBHERONSZ Z L8
Homh ko),

iz &8

PLE, EVHRHEEOBRS»S, BERAL LT
DHZALEID Y AT LARETEITo 72, TOHKR,
EFNEDE LTRHWI: MMC ORH B
EREE Y, BEORAMEHLEELCEZIA L
&, 2A—F—ES PAB T EMNTER £,
BEEAEIFHMA L L TRETE, ToEEI
FoTHLEREREXI Y b —NTE3, MAT,
I VEEHEORWEEFIEHuLES SIS £
EEnEYRHEECRONINANTELTH
59,

SENZARERIHE & L TR L o8, vy bRk
BB LV LBHIC L BEBCICHBARETD
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na.
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