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Figure 1-1 Release profile of acetaminophen from the hydrogels at (a) pH 1.2 and (b) pH 6.8.
A | Gelatin (5%); <, Gelatin/HPMCP (5%/4%); M, Gelatin/HPMCAS (5%/4%); O,
Gelatin/Eud-L (5%/4%). (n = 3)
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Figure 1-2 (a) Appearance of each formulation during the release tests and (b) Cross-section of
each formulation before and after the release tests. (i) Gelatin/HPMCP formulation, (ii)
Gelatin/HPMCAS formulation, and (iii) Gelatin/Eud-L formulation.
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Figure 1-3 Comparison between (a) HPMCP and (b) HPMCAS (1.0%, 2.5%, and 4.0%)

concerning acetaminophen release profile from each hydrogel in pH 1.2. (n = 3)
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Figure 1-4 Acetaminophen release profiles from Gelatin gel formulations (5.0%, 4.0%, and

3.0%) blended with different contents (4.0%, 2.5%, and 1.0%) of HPMCP in pH 1.2. (n = 3)

1.2.3  Gelatin/HPMCP iR G T U —FIDIREN T 7 2 F ¥ I T 505

Gelatin/HPMCP I &€ U —HIORFHMEZFHI 95 728, Gelatin 2 (3.0%, 4.0%, 5.0%) 33
L OVHPMCP R (1.0%, 2.5%, 4.0%)DIRFEZELD B Y —HIDOT 7 AT v FPEIZ RT3 2
R L7=. ARFEMEE LT, Gelatin (3.0%, 4.0%, 5.0%)3 L % Gelatin/HPMCP (3.0%/4.0%,
4.0%/4.0%, 5.0%/4.0% YD 11 7 7 A /L% Figure 1-5 {2759, TPA (Texture profile analysis)
FRITEBHZ Bl T 2 [EMET 2 2 & TN, 770 V% —THNAEEMT 5 LR IEIE
DIEERL, TANDT T2y —REEN D BRSINTAOME /T . 557 llER R
BT 7 ATF v B (BEE, FEME, BEEME) 2 fRHT L7-#5 % Figure 1-6 (2”9, ¥V —
OREE X, Gelatin OFRMEIHINIT D ITLEVNEER L=, Gelatin 13453&E+H O NH & CO 23K
FiEA L, “HEEEME OB R E N UKD T 20FE L7 LT 572 557, Gelatin
MEEDHZ ETHRERR Y N — 7 BEZHBE LT Z 2 b % ik L, HPMCP
RN Y — TR T L2, Z4iE, HPMCP #ANC X ¥ pH 2% Gelatin D278 51C
AW Z ERER L UTHEZR S LD . (8 MEIE, HPMCP ISV R L7z, 2
A F A L7c HPMCP 237 W& oKy F L KR L, RifiKEZD Lz 2 & BRI L
Bz HD O BEEEMIT Gelatin J2FE, HPMCP JREEICEDL LT —EDMEEZ /R LT-.



(2)
140000

100000

60000

Stress (N/m?)

20000

-20000

(©)
140000

100000

60000

Stress (N/m?)

20000

-20000

(e)

140000

100000

60000

Stress (N/m?)

20000

-20000

Figure 1-5 Texture profile curves of each hydrogel formulation. (a) Gelatin (3.0%),
(b) Gelatin/HPMCP (3.0%/4.0%), (c) Gelatin (4.0%), (d) Gelatin/HPMCP
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Figure 1-6 Texture properties of (a) hardness, (b) adhesiveness, and (c) cohesiveness of Gelatin

hydrogels (3.0%, 4.0%, and 5.0%) blended with HPMCP (0.0%, 1.0%, 2.5% and 4.0%). (n = 3)
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Figure 1-7 Release profiles of FITC-dextrans from Gelatin/HPMCP hydrogels
versus (a) time and (b) the square root of time in pH 1.2.

@, FITC-dextran 4; /\, FITC-dextran 20; 4, FITC-dextran 150. (n = 3)

1.2.5 pH > 7 Ml X %€ 7 V3 O g HPERFA

LB OBRBE 2T 5720, SBRiKO pH 2 12 005 68127 T BB E1T-
7-. Gelatin/HPMCP ¥ U —#l7>5 D Acetaminophen 35 & TN FD-150 @ Ji% %48 % Figure 1-8
@I L, ZhHHFIDO/NEL%E Figure 1-8 (b)IZ~ 3. pH 1.2 TREAZBIME L, 120 5% D

Acetaminophen & FD-150 D HHFRIL, N EI 56.1%FB L0 20.1% Tdh>7-. pH6.8 ~

Table 1-1 Coefficient of determination (R?) of the Higuchi equation fitting the profiles of FITC-
dextrans from Gelatin/HPMCP hydrogel formulations in pH 1.2.

FITC-dextrans type Coefficient of determination (R?)
FITC-dextran 4 0.9818
FITC-dextran 20 0.9894
FITC-dextran 150 0.9926
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Figure 1-8 (a) Image taken at specific times during the release test and (b) the release profiles of
acetaminophen (A) and FITC-dextran 150 (M) from Gelatin/HPMCP hydrogels. The dashed
line denotes the change of medium pH from 1.2 to 6.8. (n = 3)
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R OSEGARIZIE B L, 0 F BRIV HDEE IR T Lz, Ledi> T, BRMESRMET
T Gelati/HPMCP 13~ F VU v 7 ZHEE LR L, YR OB L KITL TWD Z

EINRE ST,
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Vivar =~
2

CE)
Gelatin ‘€ U —#I0 7 VR B 1E 5

Wrlta VR U ~—{R G5 D&

2.1 JFam

Z#LE TIZ, Polysaccharide/Polysaccharide, Polysaccharide/Protein 72 &8 U = —DiRA %
CEVRH LB Y —AlE, FR U v —FEOEHRENIT I FVRE (PR CH
PEREPESR WIS /)72 ENCEB L& I T Z ERHME I N TS #5151 B TlE, Gelatin
(it LHBYAMER )~ —Z2RAT 5 2 & C, pHISEMEO Dt % w38 U —HI DL 5355
B L THE L7, L LIBEMER Y = — ORI Gelatin B U —HI D 7 VAEEIZH 2 55

it

I

BIIHALNZSNTE LT, FIVRIEO RGN EY RN ZENC 52 2B L H 50T -
TR0,

ARETIE, BEPER Y ~— & LT Hydroxypropyl methylcellulose phthalate (HPMCP),
Hydroxypropyl methylcellulose acetate succinate (HPMCAS), Methacrylic acid-ethyl acrylate
copolymer (Eudragit® L100-55; Eud-L)Z H\ T, Gelatin € U —HID LA 1w 2 —kptk (i
PERp L OMRGHIESR), M8l iR, AWML M E T AR L7z, E 2 histER
U~—pig & U TKEMER Y ~—Td % Hydroxypropyl methylcellulose (HPMC) % UV 7=
Z L CETNVEY L LT Nizatidine Z {1 H L, pH 1.2 3 L O pH 6.8 TEY R Z1TV,
TOVEREZAL & OBEMEZ TN L7, 7235, Al )y & L7z Gelatin/HPMCP (4%/4%) € U —
Tl pH 1.0~6.0 D U > FfR ik CHEM O EABR 2 506 U, pH AR O KL R EIZ

WT 4oDHET VA2 W THENT LT,
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22 fERLBLICELE
22.1 Gelatin/7 U~ —{EA R RO K AR FEAT
2211 EfEMKAFTE O R

Gelatin (4%), Gelatin/HPMC (4%/4%), Gelatin/HPMCAS (4%/4%), Gelatin/HPMCP (4%/4%),
Gelatin/Eud-L (4%/4%) D& REHZ DWW T, —EDIRE (15°C), £H (1%), JEHI (1 Hz)D
ST CIRENRFRIR | 21T o T BR ORI HME SR (GNP L UHERHMESR (G")% Figure 2-1 12
. Gelatin © GE, 60 BE T G"LY b/NSo723 90 WD G"% EEl->72. 1000
EHADEGRBLOG EHICTT b—IZEL, GN1EK 1000Pa, G"ITK 10Pa 2R LT- (G
>G"). Gelatin 73 11%, 7/UKIREL ETIXT7 v F LaA VIRIEETHET 50Tk L ©, 7
JALIREELL T CIE = EHIRERE 2/ L7 =Rtk vy b U — 7 M8+ 5 ©. oF
0V, 77 b —EERF Gelatin OFE (G LV b HME (GYVPEALTHDH Z L1E, Gelatin 771
MTNRy NT— I REEEEE LI 2R LTS 297 F7-, Gelatin (ZKFEARY <
— 2R E LR O RFN 9 2 R 22 Eh 2811, Gelatin HMGEUE & [FIAR O A 20 L
7z. BLEX Y, 15°CT 1800 B EIZIC T /AL SE T LTz & A 72 L, LUK 15°C T 1800 Fhih
AR B MERAFE 2 TE LT,
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Figure 2-1 Storage modulus G’ (@) and loss modulus G” (O) as a function of time for (a) Gelatin
(4%), (b) Gelatin/HPMC (4%/4%), (c) Gelatin/HPMCAS (4%/4%), (d) Gelatin/HPMCP
(4%/4%), and (e) Gelatin/Eud-L (4%/4%) under constant strain (1%) and frequency (1 Hz) at

15°C.
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2212 EHEAFMEO T
Gelatin (4%), Gelatin/HPMC (4%/4%), Gelatin/HPMCAS (4%/4%), Gelatin/HPMCP (4%/4%),
Gelatin/Eud-L (4%/4%) D EHZ DWW T, —EDIEE (15°C), AIE (1 H2) D54 T TR
FELHRD] (0.1%~1000%) 21T - 7= & = OAFEHMER (G & BIiMER (G")% Figure 2-2
(2, $HIEHE (Tan 8)% Figure 2-3 (2R 9. {RLIEH (Tan 8)I3 G/G'2 % L, G'>G"(Tan
8 < D)DFABHI M SChL S T REFRIEEAR, —75 G'< G" (Tan § > 1)DREHIRMEIZ SR
SHT B R L ER SR P, REOX Yy T/ BEOREMERT LB TED
869 F7=, —ED G'E G"&/RTHEEL (LVR: Linear viscoelastic region) | IHREFEIK TH 5 7=

b, REHE THARE (G i TE 5 70, Gelatin HHGFEN CIEE A 101%LL FIZBW T

e oOG" b y
@) e ®) 10 © 10
= =
& 103 &
s [ ] s
S0} . S0t @
= = *
0 mﬂﬂéﬁi@b R o I, o
o ) ) %
%
101] 1 1 101] 1 o 1
0.1 10 1000 0.1 10 1000 0.1 10 1000
Strain (%0) Strain (%) Strain (%)
(d) 104 (e)
= =
& 103 &
z S
Eg 102 =
g =
i:J 10! %]
O
101] 1 1 101] 1 1
0.1 10 1000 0.1 10 1000
Strain (%) Strain (%)

Figure 2-2 Oscillatory strain sweep from 0.1% to 1000% of each sample under constant
frequency (1 Hz) at 15°C. Storage modulus G’ (@) and loss modulus G” (O) as a function of
strain for (a) Gelatin (4%), (b) Gelatin/HPMC (4%/4%), (c) Gelatin/HPMCAS (4%/4%), (d)
Gelatin/HPMCP (4%/4%), and (e) Gelatin/Eud-L (4%/4%) samples.
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LVR TH Y, ZDOKD G1X 1000 Pafiitk xR~ L7 (G'>G"). & HIZ, LVR TO Tand I%
B rlZir<, T Gelatin NI SEL SN T NVERD LA v U —FETH D Z & 2R
LTW5 O ZFEAR Y ~—% Gelatin ([ZIEA L72EHI B W TS LVR M8l S 4, G
G'"LVHEMThHoTe. EHIT, TRTOREID GOIEITK 1000 Pa Th o722 LD,
Gelatin HMFEL & RFEE O FIVIRE CTH 5 Z LR EN72. KW TLVR BLEIZEB N T G
N GERFET HES (Tan § = DI EA L ERK I, RABOME S - MIE S 2 i 5
ZENTEXD PN, DFNWVREBHNPRKREIWVIEE, FIUEEIZERICK LTI AR
HY 7, Gelatin/HPMC 38+ L O Gelatin/HPMCAS #8HE, Gelatin HUMEUE L 0 & g
ZLENBETE D, Gelatin/Bud-L B DAZ72EE T Gelatin #EH L IZIERCTH Y,
Gelatin/HPMCP #EF D A2 FETE 7013 Gelatin 7B L D B RE o7, T 6 OBIERIRIND,
HPMCP % Gelatin 751 E#&HE 5 2 & T, Gelatin BR & bz U CTREE L EMEICENT
Gelatin 7 /LD F v WU —27 ZAEET 5 2 EBRIB I LT,

O Gelatin (4%)

& Gelatin/IIPMC (4%/4%)
A Gelatin/IIPMCAS (4%/4%)
@ Gelati/HPMCP (4%/4%)
= Gelatin/Eud-L (4%/4%)

12
10 A
3
A
8 -
2 | At
— *
L6 / A
= / -
S 4r ' v
100 1000 g
2 r %
0 o e E S =S m o oS

0.1 1 10 100 1000 10000
Strain (%)

Figure 2-3 Tan 6 as a function of strain from 0.1% to 1000% for Gelatin ([]), Gelatin/HPMC
(®), Gelatin/HPMCAS (A), Gelatin/HPMCP (@), and Gelatin/Eud-L (=) samples under
constant frequency (1 Hz) at 15°C.
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222 FHEE U —HIOSEL L & O F il 2R O FEAT

Figure 2-4 (T, Gelatin (4%), Gelatin/HPMC (4%/4%), Gelatin/HPMCAS (4%/4%),
Gelatin/HPMCP (4%/4%), Gelatin/Eud-L (4%/4%)D 4 U —HF| OB L iEiRE (BEq.2)Z "7 .
Gelatin, Gelatin/HPMCP, Gelatin/Eud-L & Y —#lI 3% T&HiE 1% 100%I UV MEZ 7~ L7z,
—J7C Gelatin/HPMC, Gelatin/HPMCAS BV —#NZBEE L, Z#EEIL 10%RETH 7.
Gelatin & HPMC DIRARIFMHSEET 5 Z ER3dE S TE Y 2, ZoEm) bW &
hAR LT EHEE SIS, [AEEIZ, Gelati/HPMCAS HAHDEEZ A U5 2 & C, FiEENMK
TLEEEEBEZ LN,

p— -
- ==

.
(=3
(=]

50

Transmittance (%)

. ]

@ (b © (@ (e)

Figure 2-4 Appearances and transmittances (%) for (a) Gelatin (4%), (b) Gelatin/HPMC

(4%/4%), (c) Gelatin/HPMCAS (4%/4%), (d) Gelatin/HPMCP (4%/4%), and (e) Gelatin/Eud-
L (4%/4%) hydrogel formulations. (n = 3)
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223 KAEE U —H ORWrRRE O FEAT

Figure 2-5 (a)lZ, 4 FEFHD R Y <~ — (4%)%{RA L 7= Gelatin (4%)E U —#&| O —Hili EAEFRE D
SN -EIMRR A R TR T OIS SI-E A MR TR e M B AR L7z O7T6 SV DA
SIS AIE1E, Gelatin (4%), Gelatin/HPMC (4%/4%), Gelatin/HPMCAS (4%/4%),
Gelatin/HPMCP (4%/4%), Gelatin/Eud-L (4%/4%)7 /v C, £ ZI 67.3+4.5N, 43.1+53N,
38.6£6.7N, 2434143 N, 285.5+127N Tho7c. £/, T HE Y —HIOREMrEARIT,
ZFNZEN 71.0£2.0%, 65.6+2.9%, 65.9+0.6%, 80.2+£0.9%, 83.8+1.6%ThH-7=. ZNbH
D[R Z W23 5 72, Figure 2-5 (b)IZ Gelatin (4%)IZ45 KR U ~— (0%, 1%, 2%, 4%)% &
B LT-BEORETIEL /7 & kWi E A~ D28 b % 7k 9°. Gelatin/HPMC 33 X O Gelatin/HPMCAS £V
—HIOWWTIE T3 L OB EA1L, R Y~ —IRED 0%0° 5 4%IZHEINT 51250 TR L
7z [Figure 2-5 (b-1, b-2)]. Gelatin |ZZE DK T EZRFFTHZ & TH LT 5D 35, K
v —fHENEET S L THMEB LN ABEIZIKR TS 7. o T, HPMC B LW
HPMCAS I Gelatin & FH538E L, Gelatin O &7 /WARIE AL Z LE L7272 7 VBREE DMK T L
7o L HEZRTE S, —JF, Gelatin/HPMCP 35 X O Gelatin/Eud-L €V —#liX, RV ~—jRE%
0% 5 4% \ZHEIN S5 &, s 036 KO8 22038800 L 7= [Figure 2-5 (b-3, b-4)].
HPMCP & Eud-L 7% Gelatin D7 /WVHEIEIZHL, Gelatin %> b U — 727 EHERG S T2HER,
FRMRICHET H 2 e, MG 72 D NTHEBrEA R EM L= LB x bl 8. 2
5 OFERN S, Gelatin/HPMCP 1 X OF Gelatin/Eud-L ¥V —#lll%, Gelatin B3 Y —H#l| & b

WLT, FAxry N =7 HEEOZEMITEN T D R RIE ST,
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O Gelatin (4%0)

250 | ¢ Gelatin/HPMC (4%/4%) §
A Gelatin/HHPMCAS (4%0/4%) g
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Figure 2-5 (a) Stress-strain curves for Gelatin (4%), Gelatin/HPMC (4%/4%), Gelatin/HPMCAS
(4%/4%), Gelatin/HPMCP (4%/4%), and Gelatin/Eud-L (4%/4%) hydrogel formulations. (b)
Rupture stress and strain for Gelatin (4%) hydrogels blended with different concentrations (0%,

1%, 2%, and 4%) of HPMC (b-1), HPMCAS (b-2), HPMCP (b-3), and Eud-L (b-4). (n = 3)
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224 BTV —H oML L OEEZ2(LOFA

Figure 2-6 (a)lZ, E7 /L3Y) & L T Nizatidine % AV 7= pH 1.2 XU\ pH 6.8 iBRikIZ BT
% Gelatin (4%), Gelatin/HPMCP (4%/4%), Gelatin/Eud-L (4%/4%) U —&l)> 5 O i hi H 2
Bz "9, pH 6.8 TlL, WTFNDOLFEH 5 43LANIZ Nizatidine Z L L7=. pH 1.2 Tig,
Gelatin BV —FF LN HEY) % JiHH L7223, Gelatin/HPMCP 35 X O Gelatin/Eud-L €'V —
OB g HIEERIE L7z, 30 43#% O Nizatidine St 313, Gelatin/Bud-L £ U —#]T 100%72
STZDITKE L, Gelatin/ HPMCP £ U —&TI3KI 20%28iill L7z, Zh & R 0@ Z2 5 4
T 5720, PRI EE 2B L.

Figure 2-6 (b)(C, pH 1.2 (251 % Gelatin/HPMCP (4%/4%), Gelatin/Eud-L (4%/4%)¥ U —
FlOEEZE (Eq. 3)B L UOSEZEL 27~ 3. Gelatin/Eud-L B D & E1X 30 /> THIHHEE
D 40%FETIRT L, 120 538%I121% 20%E TR T L7z, —7J7 Gelati/HPMCP SA| D B & LT
FRER DOHETTIZIEVMR 2 (TN L, 120 2212158 120% & 72 o7z, WSFHIE Gelatin B4 SLA)
DG LB, FWR 7 VIREE S Bl L ERIREBICE L L. 2o kX, 1 =
TR L H1E, BIEERERZ AT 5 HPMCP & Eud-L 281 4 U060 FIICEIT LiEE
F M L2 SICRRT 5 EHEER SN D 940 IR U ~ — 13 pH (RAFE O 3 ik i~
AT L% R T EFES B OFFHAEH S TE Y P8 Gelatin & IRG L72BETH AN
R~ —IZEEMEERE T CEYBMN A2 BIE S D EEL AR LIcAstEnd 5. —7,
Gelatin/Eud-L $45 D 384y jik 13 Gelatin/HPMCP $%( 1 V) 37> 7=, Nizatidine ® X 9 72 /K
PESE) TIE, BAID D O 2S5 OIEBIRREIC SCi S 389282 pH ISEMAR Y ~— Tk
RN BAN, EAIOBEME IR RICE > TEMMHEE A NI T 5 Z L n@ES
TG B8, L7235 TpH 1.2 TO Gelatin/Eud-L £ U —Aln> 5 O Wy it H 3R FE OB K1
BERDEM - REIND Z LI X0 BRI TOEYIHEERE N ELS RoTclob LB b,
OB L LT, 22.1.2 THATAREE 2405 FUBRIZI W) T Gelatin/Eud-L 2 U —#HI D485
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(@) (b)
100 140 | —O—Gelati/HPMCP (pH 1.2)
—0—Gelatin/Eud-L (pH 1.2)
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Figure 2-6 (a) Drug-release profile from each hydrogel [(Square) Gelatin (4%), (Circle)
Gelatin/HPMCP (4%/4%), and (Diamond) Gelatin/Eud-L (4%/4%)] under pH 1.2 (opened
symbols) or pH 6.8 (closed symbols). (b) Changes in weight ratio (%) and appearances each
sample under pH 1.2. O, Gelatin/HPMCP (4%/4%); and <>, Gelatin/Eud-L (4%/4%). (n =3)

A7 (Tan § = 1)7° Gelatin/HPMCP BV —HI L 0 /hS <, SN B 52 BT RBAITKT S
MAMEZZ L2 ERBEHR & L CTHEZR S 7z (Fig. 2-3). ¥ 72 LVR T® Gelatin/Eud-L ¥V
— &l G"EIX Gelatin/HPMCP B U —FNZ b~ K E <, BWRERHEE L TWDH 2 & b3
& LTHER ST (Fig. 2-2)%. & GITHAYRFEIZ DWW T, Eudragit®L100 7 ¢ /LA D
Y ZHITHPMCP 7 4 )V LDY o TR BARNZ LG SN TS 2L RGN, 1K
Wr, Wl HEE OB S, HPMCP X pH ISE MO ik H % 77§ Gelatin ¥ U —#lIZ
B RIEAI T D 2 E RIS NI,
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2.2.5 Gelatin/HPMCP (235 % 3 g tHEh ) 7 0

Figure 2-7 |2, pH 1.0~6.0 (Z81F % Gelatin/HPMCP (4%/4%) Y V) —F&ll7)> & O FWy fif H 25 8
Zx9. pH 12 U T, 7 /LY Nizatidine D 28I R 72 >7-. pH 3.0 LA ETix
Gelatin/HPMCP £ U —FlI 233 B H I AE L 7= 729, 120 43 LINICIZIE 42T O Nizatidine % Jig
Hi L7=DIZxf L, pH 2.5 LA F TO Nizatidine O i3 pH3.0 LA E & bR TRE S BELT-.
ZhUE, 1.2.4 TREAR L7z & O ICeMESIE T THEEEE D Gelatin/HPMCP O~ ~ U w7 A4
EIERT D LB LN, KM 2 AT 5720 4 SOltHET v
(Zero-order model, First-order model, Higuchi model, Korsmeyer-Peppas model) % i\ 7= 828586
(Egs. 1, 4~6). Figure 2-7 @ Nizatidine A28 (pH 1.0~2.5)IZxf L, FHMHET V&2 HWT
AT LT- DR (R L OLEFESL ()% Table 2-1 (2773, ZOFER, WHholz
& ¢, zero-order model, first-order model & k< Higuchi model (24 L7z ¥, 55 1 B TRtk L
7z FITC-Dextran @ X 9 72y f~@oy FALEWTZT TR <, Fho L5 RIRSGHLEamic

F T 1 Higuchi model (Z7E 9 fE L & 72 o 7=, #iL > T Korsmeyer-Peppas model % FV T3y

100 ECw—ry—=0

=]
=]

[ =
=]

Release ratio (%)
=)
=]

20

0 30 60 90 120 150 180
Time (min)

Figure 2-7 Drug-release profile from Gelatin/HPMCP (4%/4%) under pH 1.0~6.0. (n = 3)
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A D =X LOHEIR LN 2 FE LT & 25, pH1.0, 1.5, 2.0, 2.5Z81) 5 Korsmeyer-
Peppas model DEELFEEL (n)l, Z4F4 0.5064, 0.5179, 0.5378, 0.5930 TH 7= %8, n<
0.45 1% Fickian diffusion mechanism (2, 0.45 <7 < 0.89 {3 Anomalous transport mechanism (Z,
n=0.89 |Z Case II transport mechanism (ZAH 3%, 2R THILEFEE n 25 0.46 725 0.59 D
FiPH CHAVZIEELHIE A B = X DY T 5725 ¥, Gelatin/HPMCP #4175 ¢ pH 1.0~2.0
TOERYFEHITEY OIHUC K SN TS Z EVRENT. 2, EREO H B IBE
PR v —ORE - 2 REL, ~ MU v 7 AMEZR LTI ENERELTEZDL
iz, —J5 pH2.5 IR 2 IEHIEENT 0.5930 TH Y, EYOKHHIZ~ ) v 7 AR L
K OIEE S LI ZERR 72 B A ISl S T D 2 E AR &z 2290 pH 2.5 1%
pH 2.0 DL FIZ AT HYRE MR 72, Gelatin/HPMCP JEAI AR Ui S0, Al
POyEHGEEEAEL< 720, pH 2.0 LU TO RS THEMBULENEM L2 & ZE 2 b

7=. pH ZA{L7Y Gelatin/HPMCP JEG 5 OIS IZ KIE T REIZOW TS 3 BTtk 4 5.

Table 2-1 Coefficients of determination (R?) and diffusional exponent (n) of the different models
fitting the release profiles for Gelatin/HPMCP (4%/4%) under pH 1.0~2.5. (n = 3)

Zero-order model  First-order model Higuchi model Korsmeyer-Peppas model
pH value Coefficient of Coefficient of Coefficient of Coefficient of Diffusional
determination (R?)  determination (R?>)  determination (R?)  determination (R?) exponent (7)
pH 1.0 0.9109 0.6828 0.9997 0.9962 0.5064
pH 1.5 0.9300 0.6868 0.9988 0.9975 0.5179
pH 2.0 0.9341 0.7001 0.9984 0.9954 0.5378
pH 2.5 0.9466 0.7390 0.9974 0.9979 0.5930
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23 fEm

4 FE¥E DR Y ~— (HPMC, HPMCAS, HPMCP, Eud-L)% Z 1L FIEA L 7= Gelatin €V —
IO 7 VERE CRETREME, SMBL, iR, R 2RI L, 2 MR RE T
WA A L7, HPMC 8 X OV HPMCAS 1%, Gelatin & 0578 L 7= U —Fl 2 3% L%
FEPREAKTL, WWrEADNMET L7z, —J T HPMCP 3 X O Eud-L I, Gelatin % k
U — RIS G D Z LIS R, BRI T D VAR OIS 178 H DN R AN
Gelatin HHE U —HFIZlE_ R L7 LB 2 bz, S HIC Gelatin/ HPMCP B Y —#lI
Gelatin/Eud-L B U —#l & e LT, REHMERIEIZR 1T 2 @O B 2R L7z 2 ISR
LT, pH12 TOEMKMHARIE L2 EHELE L. Be% pH BET (pH 1.0~6.0) T
Gelatin/HPMCP ¥ U —H| O i i 2 4 SOEYHET VA AW TER LI L 25,
pH 2.0 LU T TIEEEM OIEB AR ICH 5 L HELZ Shiz.
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Vivar =~
3

o
pH 2412 & 5 Gelatin/HPMCP B4 DA & FEAM

3.1

=g
EaDs

1B, 52 BBV T, Gelatin HUME U —#l & HX Gelatin/HPMCP {25 Y — A5
JVIREE 7R B NI R TR 203 R U, FRPEBRBE T CoOEW i 4l 2 Z £ IZB L CRiik
L7=. LU, {RES pH OV Gelatin/HPMCP {EA % OREE I RIZ 2B L T
EEAHATH 5.

AREETIX Gelatin/HPMCP IR AR OFHFE, LA v U—FkelE, B—F &N, R FRIZo0n
T, IREBLIOpH 28 b SR L7z, 25 OFERZ I, Gelatin/HPMCP JR 5 5% O
ISR 24TV, £ ORER AT 5 pH ISZEMED W HHHEIZ DWW T, Lisinopril dihydrate %

BTN E U THWTEHL L 7.
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32 MR HBICEL
3.2.1 Gelatin/HPMCP O ZEW il i RFE O AT

751 B L OV 2 % Tl Gelatin/ HPMCP IS E U —ANCTE L Tl 7228, KRE TIEGE
PR U <~ — (HPMCP) AR F L OUKIANER Y ~— (HPMC)Z IR A L 7= Gelatin £ U —#l
& Gelatin/HPMCP {8 G E U —HI O W it i 2 bz U7-. Figure 3-1 (2, pH 1.2 38 X O pH

ZBIT HERE [Gelatin (4%), HPMCP (4%), Gelatin/HPMC (4%/4%), Gelatin/HPMCP

(4%/1%, 4%/2%, 4%/4%)] 7> & DY) 28 27~ 3. Gelatin £ U —#l 3 L ¥ Gelatin/HPMC
YU —FIn SO, pH 1.2 & pH 6.8 OABRIKIZIB VT 5 43 LLNIZ 100%I2 2
L7z, Gelatin [TIREEIZISET 5 7 /WALAIT, £ 30°C BLETIZY /WIREEICH V) *2, HPMC (X
A MEDOBKNERY ~—ThH 2 5. 2078, W€ U —HlX 37°C OMFAERIK THN
(YRR SR % it LU7=. HPMCP AR L O Gelatin/HPMCP £ U —#liZ, pH 6.8 Tl
MITHED 2B LT b 0D, pH 1.2 TOIWFIHITIEEIE L7z 5. 5 531% T HPMCP (4%)
VIR D DM RIT 40% % B 2 7275, — T Gelatin/HPMCP (4%/1%, 4%/2%, 4%/4%)
U —HITIHI0%REREICEE 7. 612, ZhHB U —HANT 15 55 F TIXFEER O EW
ZETH -T2, 15 0 LIBEIT HPMCP & B0 E & HICHEE DK T 2R LTz,

pH 1.2 IZ31F % Gelatin/HPMCP (4%/1%, 4%/2%, 4%/4%)E U —H17> & DI F 2 45
BRI O FARICK LC 7 e v b L7ZKE R % Figure 3-2 (a)l2Rk L, #MEZ (L% Figure 3-2
(b)Z/RT. 1.2.4 B X0 2.2.5 THV 7= Higuchi model {3 3&4 it HksHE % fifhT 9~ 2 O flfi 5 72
7230, AT H V2. Gelatin/HPMCP (4%/1%33 X TY 4%/2%)F U — 7> 5 O 3M il =R 1%
IRE ORIk~ D M BIMR TR D B Lo 7z, 2 b A HPMCP IRV 72
DHANPIAE L, REEPER LI EPERLE LTEXLNE. —75, Gelatin/HPMCP
(4%/4%) 7> & D W i HERITFFR O SETARIZ B L, TREFRE (R)1X 0.9998 TH 7= (Eq.

D. 1 EBLO 2 BCTitdh L7z X 912, Gelatin/HPMCP AR 1E~ bV v 7 A& & K

28



L, EH0 6 OFEMHUIIFEY OILE B EFEIBRRICH 7. £DTw, HBIERE T THEY
W A RIE L= 0 L HEZR S 8894 Gelatin/HPMCP (4%/4%) 0 A& & O LR EE SR O ik
MBEICEECHDL EBZ 2N, LTOHET, %72 % pH 28T % Gelatin/HPMCP &5

SO REIRERICB T 23R BRI OV T T 5.

(@) (b)

100 |

=]
=]

=)
(=]
(=)
(=]

—-Gelatin (4%)
—O-HPMCP (4%)
—o—Gelatin/HPMC (4%/4%)
——Gelatin/HPMCP (4%/1%)
—A—Gelatin/HPMCP (4%/2%)
—@-Gelatin/HPMCP (4%/4%)

S
(=]
N
[—]

Released lisinopril (%)

[
(=]

Released lisinopril (%)

[
=]

(=]

- 1 1 1 1
0 15 30 45 60
Time (min) Time (min)

Figure 3-1 Release profile of lisinopril from each gel at (a) pH 1.2 and (b) pH 6.8.
B, Gelatin (4%); O, HPMCP (4%); <, Gelatin/HPMC (4%/4%); 4, Gelatin/HPMCP
(4%/1%); A\, Gelatin/HPMCP (4%/2%); @, Gelatin/HPMCP (4%/4%). (n = 3)

3.2.2 pH 2L Gelatin/HPMCP OAMELF K ONH IR RIC KT § 58

Figure 3-3 |2, &#lE}l [Gelatin (4%), HPMC (4%), HPMCP (4%), Gelatin/HPMC (4%/4%),
B £ O Gelatin/HPMCP (4%/4%)\2%f L C, pH % 2.0 775 8.0 £ TE{L & ¥ 7= & & D)8l
BILO(b)EIE=R (Eq. 2)%/~7. Gelatin 3 XUV HPMC HAliX, pH 2.0~8.0 T:EHTH D %
M3 100%% 7~ L7-. HPMCP Hl X pH 5.0~8.0 TIHEH TH - 7228, pH4.6 LLFIZ72 b & H
WL, ZOROBEEIL, pH 5.0~8.0 D 100%TH D DIZH L, pH 4.6 TiL 25%F T

T L7z, Gelatin 35 £ OV HPMC I pH IZIRfFE TS 5 . ZHizxt L HPMCP (pKa #9
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4.8)1L pH IGIAMER U ~—Th 0 BRMERE T CIXEMENME T 35729, pH46 LIFT
HPMCP 23 %EfE L, @RI T L7z LRI T,

Gelatin/HPMC {552 DZEim 1T, pHS5.0 TH/MEZ R L7c. ZAUX, Gelatin OEE H
50 BETH L7280 %, pH 5.0 fHE TIEFFERFEDINH S 4L Gelatin B & OEHENE L,
HPMC fHE BBEL 727200 ThH D & F 2 Hivd 3. —F5, Gelatin/ HPMCP {R5 % D% 1
pH5.0~8.0 TIL 100% T o727, pH4.6 THE L, ZEFE(L20%% THEl>72. ZD LI
HPMCP B35 O Gelatin/HPMCP {RG R OFim =28 ki, pH 2SEEMEICHH & HPMCP 23

Frih L7z Z EICiERT 5 LRI,

~
=
~—

(b) @ Gelatin/HPMCP (4%/1%)

9 .
< 80 {
= A Gelatm/HPMCP (4%/2%)
(=9
S0t
K °
b -
g 40 i i ® Gelati/HPMCP (4%/4%)
z ! 1]
-7

20 b4

$ 8
0 & : ! 1[1.0] 10[32] 30[55] 60[78] 120 [11.0]
0 5 10 >
Square root of time (min'?) Time (min) [Square root of time (min'?)]

Figure 3-2 (a) Release ratio of lisinopril from Gelatin/HPMCP gels at pH 1.2 plotted against
the square root of time. 4, Gelatin/HPMCP (4.0%/1.0%); 2\, Gelatin/HPMCP (4.0%/2.0%);
@, Gelatin/HPMCP (4.0%/4.0%). (b) Temporal changes in the observed appearance of the
Gelatin/HPMCP (4.0%/1.0%, 4.0%/2.0%, and 4.0%/4.0%) formulations. (n = 3)
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(a-1) pH (@-3)
2.0 — 8.0
. Gelatin
Gelatln ’ m /HPMC
Gelatin A *!--
/HPMCP .l ot
l II 1. 1.
(b-1) (b-3)
100 ¢—o—o0p—o—¢ 100
SN S g 80
8 8 g
g 60 g g 60
Ei 40 E E 40
2 g 2
g £ =
& 20 + = = 20
0 1 L 0
20 40 60 8.0 20 40 60 80 .

pH pH ™

Figure 3-3 (a) Appearance of the sample solutions in buffers with different values of pH. (a-1)
Gelatin, (a-2) HPMC and HPMCP, and (a-3) Gelatin/HPMC and Gelatin/HPMCP. (b)
Transmittance (%) at 660 nm of (b-1) Gelatin (4), (b-2) HPMC ([J) and HPMCP (A), and (b-
3) Gelatin/HPMC ([]) and Gelatin/HPMCP (A). (n = 3)

3.2.3 pH 217’ Gelatin/HPMCP O ¥R KT 3 28

Figure 3-4 |2, %727 pH (pH4.6, 52, 6.0)I231F % Gelatin (4%), HPMC (4%), HPMCP
(4%), Gelatin/HPMC (4%/4%), Gelatin/HPMCP (4%/4%) D BT MR (G & HBEHIESR (G”)
DIRFERTFME % 7”3, Gelatin [Figure 3-4 (a)] TIZ, T pH EIZI VT, 5°C~20°C D
PTG G RE< Ello7e. B BRI MBYERITRED L, 26°C I T 6% 6L
KU, REFKIE, WTNBERWEMEREZ R Lz, FHRIBRER ISV Tl RN R =T
DIREX T IVING N~ HIRE L7225 3. FAAGIRELLT T Gelatin 1%, #FEEAHAE
MET D FRAFBRAICE Y ZEIRE#EE L 700, FAuxy NU—2 2T 25 . N
BT 5 Z & TGelatinil Bt O G G"% FEI> 72728, Gelatin |7 & L= A /WIRIZE{E L,
30°C LLETY WIREEBIZH 5 Z &R ST
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HPMC % Gelatin & [Fl£k, W34 pH THEALL L 72258 % 7~ L7= [Figure 3-4 (b-1)].
5°C~40°C TiX G"® G'L Y HLENL TH o7, 40°C FHIE THiBMERNEM L G G"% kAl
D,75°C £ T GNE G"L Y BT H o 7= E EFHIZ LY HPMC OKFEE 3 iE S,
HPMC 73 1A BI3EE T 5 Z E RN HE ST D 7%, 40°C LLET GMEN TH -T2 &5
Z BTz, Gelatin/HPMC 1R R DXL ZE)E, Gelatin BB [Figure 3-4 (a)]38 & O HPMC
HR [Figure 3-4 (b-)|DENENDOEE) 2 EHIA L 5 7R 5 BV 27~ L 72 [Figure 3-4 (b-2)].
Z OZENE, FBEIC LY Gelatin FiE £ OV HPMC AL S 41, 26°C £ TO Gelatin @
T VAR, f5EV T 40°C T HPMC OEEIZERT % EB 2 bz,

HPMCP D554 1T, pH IZHAIF L7- 28 CTd - 7= [Figure 3-4 (c-1)]. pH6.0 3B X O pH 5.2
D GNEG'EY HEATH Y, HPMCP 73 pH 6.0 TI% 70 °C £ T, pH 5.2 Tl 63°C % TI&
ik LIz RRBICH - 72 . —J7 T pH 4.6 TiX, HESNT-RIBEFAICHENT N G"ED
HEN TH o7, ZORRIE, Figure3-3 T/RT X 91T pH4.6 TD HPMCP DOHT 23 ZELK T
H Y, HPMCP (39 (G)NZXBLS et CTh o Z En B 7e 572, F£7= pH 6.0,
5.2, 4.6 ® HPMCP @ G'OfEIE, ZILEUK 70°C, 63°C, 54°C CTRJKIZHIN L7=. HPMCP
DIEARFHINHPMC LRI L THDZ L5, HPMC & RERICHDEECER TS B2 bh
% 190, Gelatin/HPMCP #5558 D ¥558ME 2 8) % Figure 3-4 (¢-2)IZ7~7 3. pH 5.2 B L O pH 6.0
IZ81F % Gelatin/HPMCP 1%, 26°C LL [ Tl Gelatin Bl & [FEE GMENL Tl - 7223, 37°C
AT Cld HPMCP Hjll & [FlEE G"BMENL Th - 7=, D F Y Gelatin/HPMC & [AEEIZ, [F] pH 12
BUIAERY v —ZEHATHMERE Ch-72. — 5T pH 4.6 ® Gelatin/HPMCP 13,
HPMCP DOATHIZ LV £IREFIPHT G2 G"% ElRlo7z. & ATREERFD 37°C Ti,
HPMCP BUMEUELES X O Gelatin BUAMGRE & L _bESR & HIC R A2 R L. ZhEE
RGN TEERNER) =T L RIZBWT, AU ~v—[REOEAEWNI LY KR

~ RO B & TR e DR 2R 2 S STV D 80 1o T, HPMCP (%
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Gelatin & =B 2 FREMED VRIR S 4L, B S AV BERAR DN ERVESE T T OERM i D AE
EHERETHEDOELEEZ L.

b-1 b-2
B G’ (pH 4.6) ®-1 ®-2)
O G"(pH4.6) 10¢ 10*
¢ G (pH52) ;n_‘ 10° - ;Ej 10°
¢ G (pH5.2) - 102t =102
A G (pH6.0) E 10 | g 101 1
(a) A G"(pH 6.0) “g 10° + Ag 10°
10¢ L O 10t #ﬁlﬁ;y,:q%y%%’lyé..v ) 101
= 108 102 IR ARIRIES 102
é , \ 103 *nm AL 1 10-3
2 10% - 4 0 20 40 60 80 0 20 40 60 80
- 10" - ""?37;;;:;,’ Temperature (°C) Temperature (°C)
g 100 s
G 10t} . e 0 (c-1) (c-2)
102 “’L“a}'ml‘z‘f:tm 104 10
10—3 1B [k b | A E 103 E 103
0 20 40 60 80 ; 10? ‘; 10?
o 10' |+ 10" |
Temperature (°C) e . g & e )
g 100 b g 10
G 101 "7*:‘-”"‘:‘:'71‘%3,’1‘7‘.%,‘ oA G 10!
102 - S e X ey 102
posle s & 10
0 20 40 60 80
Temperature (°C) Temperature (°C)

Figure 3-4 Plots of the storage modulus (G') and the loss modulus (G") of the sample solutions
as functions of temperature. (a) Gelatin (4%). (b-1) HPMC (4%) and (b-2) Gelatin/HPMC
(4%/4%). (c-1) HPMCP (4%) and (c-2) Gelatin/HPMCP (4%/4%). B, G' (pH 4.6); L1, G" (pH
4.6); ®,G (pH5.2); O, G"(pHS5.2); A, G'(pH 6.0); A, G” (pH 6.0).

3.2.4 pH Z1/bA Gelatin/HPMCP DY — & BALIZ M IE 9 5%

Gelatin/HPMCP [ COF AAEH 2 5l 2 72912, IR+ — % BAL % JI7E L7-. Figure
3-5 12 pH2.0~8.0 (Z351F % Gelatin, HPMCP 35 & O Gelatin/HPMCP {E45 % D ¥ — & BAL % 7=
9. Gelatin OB —FEALIE, pH 28N 5 & pHS5.0 fHETIENLBE~NEELLTE.

%, pH5.0 UL ETIEIAVRFVIRICED2BOEMEH Y, pHS.0 LT TIE7 I/ &KiIck?
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EOEMEHFRNTNDLZ ENFERE LTEZ LN Y HPMCP O¥ —Z EALIL pH2.0 B
L O'pH4.0 TE B2 -7228, pHS.0,6.0,8.0 TIZAEADEEZ R L7=. HPMCP 137 =4
MR ~—THoH70, D IELRLERIZEWVWE—ZENMNERTDIIXL, A3 VERD
BOB—HENERT IO THD LML LT . Gelatin/ HPMCP (G % DOE — & B
Gelatin DZEFE S (K 4.9~5.0)3 L OVHPMCP @ pKa (£ 4.8) %8 2 % pH 5.0 TADfEZ R L
7. ZAUZ, Gelatin DA LRF LI L OVHPMCP O 7 X VRSN T 2B EMIZL S
HLoEEZ BT, —J7pH40 LLTFTIiE, Gelatin B LV &/ hSUVWMEZ R LZ. ZHET
(27 =AW HPMCP O 7 Z VIR 77 F A 1M Chitosan O 7 X/ JE & §rEERIHAAERT 5
ZEDBHEINTND 12 207, Gelatin @7 X H L HPMCP O 7 # Vg I THrEF
HAERL, B—XBMBPETLEZEEZ LN,

—&—Gelatin
—-—HPMCP

20 —@—Gelatin/HPMCP

z

- 10 r

=

=

L 0

=)

=5

S

ﬁ—lO -

_20 1 1 1

[u—y

3 5 7 9
pH

Figure 3-5 Zeta potential values for Gelatin (4), HPMCP (A), and Gelatin/HPMCP (@) at pH
2.0~8.0. (n=5)

3.2.5 pHZ{L7 Gelatin/HPMCP hi 1A K2 ] E 4 58
Figure 3-6 |Z, pH4.6~6.0 [Z351F 5 &3k} (Gelatiny HPMCP, Gelatin/HPMCP) O ¥ ] AH B8 B
B LRI A 2ok d 1919 Gelatin ORFRIAHBIREEUT pH ITIK B FIE & A EEL L 2o T

DIZ%F L, HPMCP 35 L Of Gelatin/HPMCP {5 % Tld, pH4.6 TOHRFEFRE S EELE L 7-.
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Z OFEFIE, HPMCP 5 X O Gelatin/HPMCP (R &R C, KL F-BER LI E 2R LTS,

%t T, Stokes-Einstein I (Eq. 7)& W THRELORIR A 2 HH L7z, Gelatin #HE DL
BT TN AR L TRY, TNENDOE— 713551458 (fast mode) e (VY 7 A #
—DAFHEPLE (slow mode)lZ*fis L CU 5 19, HPMCP 3 X OF Gelatin/HPMCP OB 55 4
%, pH48 LLETIZ Ry 2Y 10nm F2FE (@)F XY 100 nm F2EE(O)D g iz~ L7z, —
J5C, pH4.6 TIEM&EEE & Rv=100 nm FREEIZH—E— 7 ZR_RTOATH-T-. Lo T,

f pH (2 L > T HPMCP 43 73 EEE L7 2 E VR S 7.

() (b) (c)
1.0 - 1.0 - 1.0 -
—pH 4.6 pH 4.6 pH 4.6
0.8 —pH438 08l —pH 4.8 08l —pH 48
—pH 52 i —pH 52 —pH 5.2
— 06} — — 06} \ — 06} —
€ —pHs6 & —pH56 = ——pH 5.6
S0 041 pH58 S5, 04l pH58 % 04 pH 5.8
—pH 6.0 | —pH 6.0 —pH 6.0
02} 0.2 0.2
0.0 4 ‘z 3 ‘I 0 I| e 0'04 ‘z 3 n : e 0‘04 1x 1 0 1
100 100 10© 100 100 100 10 10" 10° 107 10" 10" 10" 10 107 107 10 0 100 10 10
7(ms) 7(ms) 7(ms)
40+ ——pH4.6 4.0 - pH 4.6 4.0 - pH 4.6 O
—plis @ —pH 438 / —pH 438
_ _ _ |
& 30F —pHs2 ‘ & 30F —Hs2 L 30F —pHs2
2 — O 2 —pH z - ‘
§ 20 —pH j(x § 20 —pH ?(v _—‘S 20 —pH \(w'
S —pHS5.8 S —pHS5.8 S —pHS5.8
o —pH 6.0 o —pH 6.0 o —pH 6.0
1.0 - 1.0 |
-1 0 1 2 3 4 0.0 -1 0 1 5 7 p 3 14 0.0 l-l lo ! 1 2 3 4
10 10 10 10 100 10 10 10 10 100 100 10 10 10 10 100 10
Rh (nm) Rh (nm) Rh (nm)

Figure 3-6 The pH dependences of the ICFs, g®(7)-1 (upper panels) and the size-distribution
functions (lower panels). (a) Gelatin (0.1%), (b) HPMCP (0.1%/0.1%), and (c) Gelatin/HPMCP
(0.1%/0.1%). The arrows indicate bimodal distributions that contain both small particles (®) and

large ones (O).
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Figure 3-7 Peak-area ratios of small particles (@) and large ones (O) for (a) Gelatin (0.1%), (b)
HPMCP (0.1%), and (c) Gelatin/HPMCP (0.1%/0.1%) at pH 4.6~6.0.

Figure 3-7 |2, Figure 3-6 TH O ALT/RI T (o) & Kb ¥ (O)DifEt (%)% ~7 . pH
4.6~6.0 OFIPHIZI T 5 Gelatin D/NRI7- & KR D ¥ — 7 mFELIZFA E 2L L o> 72D
1Zxt L, HPMCP K " Gelatin/HPMCP @ B — 7 [HfELIZ pHIK FIC L W 2k L, &b 5o
Bt H KB DOFIGE KT DA H > 7=, FFIZ pH 4.8 7> 5 pH 4.6 )T CTRIKIZHE KL,
HPMCP OEHENAE LT Z E AR LTS,

3.3 fkinm

Gelatin/HPMCP {25 % OV AT 985 pH 36 L ONRE OB A, Filh=R, HdE, €
— ZEBAL, TR FRY A ZREIC LD A L7, ZiERS T TIE, HPMCP B LU
Gelatin/HPMCP /&G %1E, pH 2MEWIZEAE L. 2O AL, pH K TIZEV HPMCP 28
BE LT EE 2 b7z, 1K pH @ Gelatin/HPMCP iR &SR IXHWENEBAN TH Y, ¥—F
BALORERERD D, Gelatin-HPMCP [ CHASEH L TWAH Z L3RRS L7z, DLS Ol

EFERNS, pH 4.8 LLUF TIX HPMCP 23 T3 ABICEHE L T\ D Z EAVURENTZ. 2ok
9 72 HPMCP OUEHE X, MPRRY 72 FERE & 72 % Gelatin/ HPMCP O~ U » 7 Af§EE AL L,

pH 1.2 TOEW I 2l L T\ 5 2 EDVURIEB Sz,
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l\
>

5

15

~

Nl

AWFIETIE, Gelatin/lHARTER U <~ —IBARICE D pH ISEMEOEY e EZ B T 5/ 0
Y —HOBRFHIBIL T3 HIZH - Tk~ e,

%1 B TIL, 7 el & LT Gelatin, iR U ~— & L C Hydroxypropyl methylcellulose
phthalate (HPMCP), Hydroxypropyl methylcellulose acetate succinate (HPMCAS), Methacrylic
acid-ethyl acrylate copolymer (Eudragit® L100-55; Eud-L)% T, pH J&& O Yyl ket %
IR0 E ) —HOLT#EE 21T > 72, Gelati/HPMCP £ U —#l, Gelati/HPMCAS £
—#l, Gelatin/Eud-L BV —#lI%, pH 6.8 THWREMIHZ R LT-DIZRL, pH1.2 T
(TR 2 B0 L7z, BRIMEEREE T C o Wi & BREE ISl L 72 HPMCP ORA I,
Gelatin U —HIDT 7 AF x FEICs 82 JKIE LTz, E72 Gelatin/HPMCP IR A E U —AllZ
*tL, S FENER D 3 O Fluorescein isothiocyanate (FITC)-labeled dextran % FV 7= fil
R TIE, W FITC-Dextran B #IFRABR R O 5 HIZ 5l L, FITC-Dextran D%y
FEIERITEWVHEE MR T L7e. Lo T, Gelatin/HPMCP AT U —ANIXBRMEEREE T
T~ M) w7 AELTER L TV D 2 EVRIR STz,

52 mTI, BN ) ~—DIRAD Gelatin B U —#&I0 7 VR (B E-OBIMHRE,
FREBAER N RIE T BB A FI L 7=, Gelatin/HPMCAS ¥ U —HNITFH B L 0 BilR,
WS MR R L7z DIckt L, Gelati/HPMCP £ U —#35 LY Gelatin/Bud-L £ Y —#li%
Gelatin B U —Al L Rk OFBRZ R L &I, WIS HIEIWR L. Z20)
HPMCP 5 X TF Eud-L ¥, Gelatin 7 /LR > b U =7 EEPICHHIL, EVE-TVDZ
EWRBENTE. TNHEY —F|D pH 1.2 TOIREY M ZFHE L7- & Z 5, Gelatin/Eud-

LE2YU—#XV % Gelatin/HPMCP 2 U —F|DIF 5 NEE Y 2 MHE L-. Z ok
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LT, HiEICHAREDOE Y —HOELGS IR T DWW EAPMEIZEm N -T2 2
EMNHER E L THEER SN, Gelati/HPMCP £ U —FIIZES L T pH 1.0~6.0 THWy i A BR
ATV 4 DOIEYFHE T V&G Lz & 2 5, Korsmeyer-Peppas model (23317 5 EHE
OIS, pH 2.0 LU TIXIEW OO EHIRRICH D 2 L B3R S hi.

¥ 3 E T, pH Z1bk L OVEEZELA Gelatin/ HPMCP 1R A R OREIE I KIF T 58T
WTC, BRSO AR EORIEIC LV M L7, Gelatin/HPMCP iR %1% pH 5.0 LA |

TIEEWEREZ R LA, pH 4.6 LT CIE A LiZmEEI1X 20%L TETHA L. Zh
1%, pHIKTIZHES HPMCP OUEEENER E LTEX L. FIRIBRRIZHIT S pH 4.6 O
Gelati/HPMCP {E &2 D L A 1 O —Kpiid, (RIRUTEF THRYERVE R 2 B 2 F Rl >
2 edn, MMEERE T CEBROSEEREZBR L TVD Z EPRBINn. S6IcE—
ZEALORE LY Gelatin-HPMCP ] THAEMEH L T2 Z &R S, BIREEELIEIS
LY pH4.8 UL ETITEM L T 7= HPMCP 23, pH4.6 LA FCTHREE L TW D Z LR & iz,
VL& 0 ERVEEREE T T HPMCP OEEEDY, WBERY/RFERE & 72 5 Gelatin/ HPMCP O~ | 1
v 7 AMEEZ TR L, pH 1.2 TOFMKU oM 2355 L T\ 5 alREMED R STz,

AN B O i, JelEHUR S T2 < BdE EURkiCik W Th RuRICHER T 5 L RIAE
n, SIRAERAOTFEIIAHETETEED L THRIND. ARFTTIE, Gelatin & 5
PR v —%RETHZ T, IRAME T CREMHREEEBELREOEY —AlDsk
FHIREI LT B o7 ilE, # 0B U —HI OIS HFH OIERICE N 2 Z LA liff S,

S RIEN OISR OB/ D Z E &FE S .
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1-1. FEHBECE

B YU —HIn b OEY R FEZ 3 57 /L3 & LT, Acetaminophen 35 X Y
Fluorescein isothiocyanate labeled-dextran (FITC-dextran)% F\ 7=, 7 /U{b#l & L T Gelatin %
Wiz, st E o ba® & LT, Hydroxypropyl methylcellulose phthalate (HPMCP),
Hydroxypropyl methylcellulose acetate succinate (HPMCAS)F & Y Methacrylic acid-ethyl acrylate
copolymer (Eudragit® L100-55; Eud-L)% V7=, &ERINAI 02 DL TIOR3, £ Ok

HITEL T L — R&E -,

1-2. SRR ORE

Acetaminophen

Acetaminophen [ZFEH ITILAMEN & <, /N B Bl E £ TR < AV B 5 iR B 58
Tho. HE, BHERE /MRS T 2RIV EEZON, ZNLOFEET
NSAIDs O HAREE 7 — 2B WTHEHND Z ENTE L., BKBIORT U7 0O
TIE, DAERBICH LT &S, 45 UE CsHoNO,, 77 F &I 151.16 TH Y, K~D
IR 158 mg/mL THh 5. FME TEMSH L VBALEZLDEMH L.

Fluorescein isothiocyanate labeled dextran (FITC-dextran)
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FITC-dextran X, 7 F A b T UTHIEME TH D FITC 2115 Liz{b&EWTh 5. Aiget
TIX, TH 747 ARSI D 518D 4,000 (FD-4), 20,000 (FD-20), 150,000 (FD-150)

DHLOEEAL, HH L.

Gelatin
Gelatin [IKLHFDR, B2 EIZEHEEND 2 7 =7 U#E DRl S % a2 o3
BHThoh. BN, WAOMEDH HF O WEFWHES LV ZTRT 5. £ DEEME

DE SN b, EHM O /&M E TRISWER THEH SN 5. 55513 100,000~1,000,000 T,

2= v 77— ARSI B 72720 72 Rousselot 250LB (Type B) 2 {# H L 7-.

Hydroxypropyl methylcellulose phthalate (HPMCP)

Hydroxypropyl methylcellulose phthalate (HPMCP)IZ, b @i idkiattm s LAY
Td % HPMC (K 7 X Nl % RS S R BEA L2 b O T, Bstta—7 1 71
Hnoinsg., BEAIND VR R A VEENEVE TSI, ZhEENBUKMET
MR 22 3 DI U, 59RO PP EREI TII I VAR X o X A VEDSREE S 5 2 &
TS 5. 70 F 513 84,000 T, B LFAHRASHN S TRV IZZEW b D& L7z,

Hydroxypropyl methylcellulose acetate succinate (HPMCANS)

Hydroxypropyl methylcellulose acetate succinate (HPMCAS)(X, HPMC Z-X— R (27 &F /L
EBIORAZ =V 28 A LT2bDT, Wetha—7 0 o 78EFE LTHwbND. R
7 Z)VEEDOBUKMEIZ L VK EmWEMEZ RS BRSO F v ) 7 L LTHER S
L2ELHD. HFEIT 18,000 TH Y, FEAL PRSI D THRAN 272V,
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Methacrylic acid-ethyl acrylate copolymer (Eudragit® L100-55; Eud-L)

Bud-LZA X 7 UNEE-T 7 UV T NVILESIKTHY, pH S5 UL ETCHEET HMHE %
R TR a—T o U 7RIE L THWSNS. FEI 125000 TH Y, AEHTTIE
BASF v v SRRSO TRV Wb o2 L.

1-3. FSTE, BB LR & QSR 71k
1-3-1. &O€ YU —AlofhH

o ¥ VU —%Al [Gelatin (3.0%, 4.0%, 5.0%), Gelatin/HPMCP (3.0%/1.0%, 3.0%/2.5%,
3.0%/4.0%, 4.0%/1.0%, 4.0%/2.5%, 4.0%/4.0%, 5.0%/1.0%, 5.0%/2.5%, 5.0%/4.0%),
Gelatin/HPMCAS (5.0%/1.0%, 5.0%/2.5%, 5.0%/4.0%), Gelatin/Eud-L (5.0%/4.0%)] % JHH L 7=.
%7 NaHPOs & NaHPO4 & FHWNT U ERFEEHL (100 mM, pH 8.0)Z i L, &KFEARY <
— (HPMCP, HPMCAS, Eud-L)Z#fi# L7-. €Dk, €7 MEEW ThH % Acetaminophen &
%ML FITC-Dextran Z ¥fif L7, Z OVEWKIZ Gelatin Z 12, 65°C + 1°C T 15 43 RINE L
7. BONIERE S » ZITEAL, 5°C £ 1°C T 18 BT T2 = &L THEEREI L 725
B —Hefiz. T UEEWEEEROE Y —Al B RO FIEIC X0 R L7,

1-3-2. BB Y —HNCBT 5K R EORER 1L

O REBRIE, A HERBR S NTR-8000AC (Toyama Sangyo H)% FV T H ASKSS 55
17 SOEDEHERER S RVEIZ RS E i L. EREIE LT 13-1 Ik VR L= Y
—#l (Acetaminophen & & L T 10 mg)& H\, EHEEREE —ik I X O K 900 mL & v
7. 7K 37°C £ 0.5°C, 7N RUVIBFREEE 50 rpm OSAE T, PE ORI RBRIK 2 50 L,
0.22 um @ Polytetrafluoroethylene (PTFE)~ ¢ /L % — % LTl L7=. & o zilkldics

F D IEY) IR FE % High-performance liquid chromatography (HPLC)IZ KX VW & & L 7=.
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Acetaminophen O & &5:F1E, LLT O Table (2707 .

Acetaminophen
Detector uv
Wavelength 235 nm

Column Intersil® ODS-3 (4.6 X 150 mm)

Column temperature 40 °C
Injection volume 10 uL
Mobile phase Acetonitrile/0.1% phosphoric acid (20/80, v/v)
Flow rate 1.0 mL/min

1-3-3. B AO¥ YU —ANZEITF D FITC-Dextran i HREDFRER 5 1%

FITC-Dextran 4,000, 20,000, 35X T8 150,000 g HEERIE, EHEEREE NTR-8000AC
(Toyama Sangyo $0)% F\ T HASKR HEE 17 EDOEHEER /S R/VIEICH-D = 5 L7z,
FEEEFE LT, 1322 12X VR L7728 U —#Al (FITC-Dextran f£ & LT 5 mg)%& UV 7z,
PRI VIR HHARBR AR — 1% 900 mL % VM7=, /KR 37°C +£0.5°C, /% RUVABHREE 50 rppm D
ST, PTEORRNCRBRIK 2B L, 0.22um @ PTFE 7 4 VX —Z W CIEE L. 5
DAVIZERBFHIZE £ 5 FITC-Dextran 5 & #ob bt EFHC L v & L. Bl ES
F OO R, 440nm BLUN520nm & L7-.

1-3-4. ALY —HIDOT 7 2F % JES 1%

LB Y —H DT 7 AF ¥ #eElL, Texture analyzer EZtest-S00N (Shimadzu %)% F >
T Texture profile analysis (TPA)IZ X O FFMI L7z, 7 LiEHIERE 40 mm, &S 15 mm OF
FHIAEL, ER20mm OF7 7 VAT Z o Dx—2 kb, RAEE S0 2/3 FTHE 10

mm/sec C 2 [BIJEAE L7=. 1 [BIH OEMERCIS T 2 K N/m?)Z @, 1 B I EAE% O
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FIBRBRRICB T 2 A0 Y — 7 EiE (/mY)Z &M, 1[EIR & 2 [BIHOEME— 7 miEkk (-)
BEREMELE L, BoNTT 7 ATy a7y AL ENENEH L.

1-3-5.  FEWiH 82351 5 Higuchi model O3 i
Gelatin/HPMCP ¥ U —#l7>5 @ FITC-Dextran O3 @)% #3572, TFrtiimrnd
Higuchi model % H\ 7.
Higuchi model: M / Mw = kn x t'? (Equation 1)
Mi | M3 Y 770 o 7 ¢ TOEMEH %, kn 13 Higuchi &7 /L O KU #EE E# A
Zac

1-3-6. pH v 7 s O3 fix HFRER 5 15

Gelatin/HPMCP £ U —#l7)> % @ Acetaminophen 35 J2 (Y FITC-dextran 150 @ pH 7 ~Z X
5 HERER L, R HEERZS NTR-8000AC (Toyama Sangyo H) % N CTRABRIE pH 2 1.2 005
681237 FSHTEM L. 1-3-2 LRAKOIEEZ T, /Kil 37°C+0.5°C, 7~ F/LHH#E
L 50 rpm T{To72. &7 Acetaminophen ¥ 7= (% FITC-dextran 150 % & ¢ Gelatin/HPMCP
YU —&l% 450mL @ pH 1.2 SRR IZFEA L, 2 KA o FaX— kL7, T, 50mM
@ NazPOs* 12H20 (450 mL)Z{RATHZ LI2Xk Y, pH6.8£0.1 IZFHE L=, 7Y 7
I%, pH1.2 TiX 15, 30, 45, 60, 120 3%\, pH6.8 Tl 15, 30, 45, 60, 90, 120, 180,
240 3 ITATV, S5 BRIE A 0.22um @ PTFE 7 4 VX —TA L=, &£V 7 U v
7%, [EEOFEEREER A2 N4, I OEREHER Lz, 231 BXO 232 THRA~LE
BHEICLY, Bt &7z Acetaminophen 3 KOV FITC-dextran 150 % E& L7-.
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2-1. FEFECE

FEAE U —#l72 & O HFE 2 5l 5 € 7 V3 & LT Nizatidine 2z, 7
JAEFAI & LT Gelatin # W7o, BaEtEm S Fba% & LT, Hydroxypropyl methylcellulose
phthalate (HPMCP), Hydroxypropyl methylcellulose acetate succinate (HPMCAS) 3 & O
Methacrylic acid-ethyl acrylate copolymer (Eudragit® L100-55; Eud-L)% M=, & 72 KB MES
¥ bE¥ & LT Hydroxypropyl methylcellulose (HPMC) % V. SIRINAIOWNEZE LLT

IR T. EOMORIEITER T L— K& H .
2-2.  EEREEIO R
Gelatin

122 RO L D& L=,

Hydroxypropyl methylcellulose phthalate (HPMCP)

122 LEEEO L D& L=,

Hydroxypropyl methylcellulose acetate succinate (HPMCANS)

122 RO LD EFEH L=,

Methacrylic acid-ethyl acrylate copolymer (Eudragit® 1.100-55; Eud-L)

122 LEEEO L D& L=,
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Hydroxypropyl methylcellulose (HPMC)

Hydroxypropyl methylcellulose (HPMC)lZ, 31 F DKM BV R —AZ XTIV TH D.
KEERITEmOWFEIEMIER 2R L, FUEZER, #EAlE LTHWOR D, A EILH
W EAOMHEIRM R E IR TH 5. REETTIE, BEEb PRS0 6 TREW 2720

72 TC-5® (43 1-#: 22,000) 2 ffi F L 7=.

Nizatidine

Nizatidine 1%, HHREEEERIZO B A ¥ X 2 Hy 2R A RINBYIZHEWT L, 5807 B iR i
MHEER 2/ T. RERMTIAC~HMEARORKREOHR KT, FEOICBVWAE LD, 4y
T T Ci2HuNsO2S,, 43 T 51X 331.46 TH Y, K~OEMEIL 173 mgmL ThH 5. Aigqt

TIE, THIAT ARSI VBEALIZLOEZFEH L.

2-3 WRRTTE, RBRDTiER O ONCRHE 5 I4

2-3-1. OBV —AlOFRB L
PLFIR T FNEIZHE, #£ a8 Y —Al [Gelatin (4%), Gelatin/HPMC, Gelatin/HPMCAS,
Gelatin/HPMCP, Gelatin/Eud-L (4%/1%, 4%/2%, 4%/4%)] % #H & L 7=. F 3 NaHPO4 &
Na;HPO4 % VT VU iR % (100 mM, pH 8.0)Z sl L, #&FfEA Y ~— (HPMC,
HPMCAS, HPMCP, Eud-L)Z¥&fi#L7-. 25°C + 1°C T 4 B L, T LE Y TH D
Nizatidine % ¥&fi# L 7= D H1Z Gelatin Z /%, 65°C+1°C T 15 3N L=, D%, 1.0-

MHCI & 1.0-MNaOH % W C pH % 5.5+ 0.1 IZFHFE L7=. B oz b v FIZEAN
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L, 5°C+1°C T 18 WiR{ET 2 = & TEERE & 25V ) —F 2=, =T 1M EE
FRWE U —AI RO FIEIC L v L 7=,

2-3-2.  KEHAFIEORBR T IA

Bl LA m U —FtE1L, Modular compact rheometer MCR 302 (Anton Paar GmbH #) % f
VY, KR X OEARITKTT D IR (G L OISR (GNERIET 5 2 & TR
L7=. 40°C + 2°C T30 /M FEVL 7230k 667 uL %, 40°C ICTELL 7= TR L— b (HE
22 A0 mm)IZHE, X v v 7% 0.103 mm (SRR, Yo7 VIREE 2 /3T 15°C £ TR A
L. NI o7 HERALT, T—FBUGRHCY > 7V B A, Ky OEKLE /NI Z
7. KB LR IRERIL, UTOFIETITo7-.  REFFMRSIRERIL, —E DR
(15°C £0.1°C), —EDEH (1%), —EDEFEI (1 Hz, 6.28 rad/s) DA T TITo72. #KH)
EAFFFIFERIX, 15°C+0.1°C T 1800 R EI L7212, —EDIE (15°C+0.1°C), JAHE (1

Hz, 6.28 rad/s)DZME T T, 0.1%55 1000.0%FE TOEAZ 5 2 HIE LIz,

2-3-3.  RRWrREIEREAR ORISR 15

B JES-ONF el #R1E, Texture analyzer EZtest-500N (Shimadzu )% F v CHlllE L 7-.
BHHE 10 mL 2 7 ZICERE L, 5°C T 18 RFHm AR F L, HAE28.0 mm, &S 14.0 mm
DXV —HFEE=. S ~7 o —7 (E£ 118.0mm)% 1.0 mm/sec 033 E THREHE & D 90%
F OB M Lo, BB OIS 17 D ONCREBT B 200, - A EiRIC BV TR
IR T ERLIZRE LT,

2-3-4. FHEROWN|E 15
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AElOFEE L, Ultraviolet-visible-light spectrophotometer U-2900 (Hitachi )z T, &
VRS 10mm, #E 660 nm DM, TRRlnd iz TR OFE @R ZH N L.

()

sample
Transmittance (%) = /(I/IO) X100 (Equation 2)
blank

I CHEEBEDOMREZ, IS EOF8E &2 71

2-3-5. KRB Y AN D WL RHE DR G L
1-3-2 IWHRER FEZ S M. 723, Nizatidine & & L C 75mg, sk (900 mL)I%, &
HIRRBR S —, & /7 b ONC U U ERFEER (100 mM, pH 1.0~6.0) T3 L 7. HPLC % H

V7= Nizatidine D E m 5% T L Table [Z527.

Nizatidine
Detector uv
Wavelength 324 nm
Column Intersil® ODS-3 (4.6 X 150 mm)
Column temperature 40 °C
Injection volume 10 uL
Mobile phase Acetonitrile/0.1% phosphoric acid (40/60, v/v)
Flow rate 1.0 mL/min

2-3-6. EWHRBRICE T 58V —AlOEEZLORE %

Hy st RBREE O U —AOE &2 DML, BHFEBRES NTR-8000AC (Toyama
Sangyo $)Z& FIVC %N L7, & HREREE —#K 900 mL % JHW\C, /KiR 37°C + 0.5°C, /3K
JARFRIEEE 50 rpm O, FEORRICHRA 2R L7, D%, I8z AV TRUBEE
DK EOBRNTHEEZHEL, MBRATOEEE OLAER T L.
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W,
Q%)= /Wy x100 (Equation 3)

ZITWIEY T T LR E OB &R, Wl OREIOE EA R T

2-3-7. RGN S)F ORHih ik
Gelatin/HPMCP R G&E U —AI b Ot 2 9 5720, 4 SolitE7 L
(Zero-order model, First-order model, Higuchi model, Korsmeyer-Peppas model)z IV 7z
Zero-order model: M;/ Mo =ko X t (Equation 4)
M| Mo\355 Y7 o iR ¢ TOEDBHERZ, ko 13P 0 R E K 2~
First-order model: In (M / M) =1 —exp (k1 x ?) (Equation 5)
fe R R B E A R
Korsmeyer-Peppas model: M/ Mw = kip X t (Equation 6)
kip 1% Korsmeyer-Peppas &7 /L D HHHE EE 2, n 1T AE =~

Higuchi model I%, 1-3-5 (Eq. 1)Z &R,
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3-1. ERWE

OB Y —#I0 b OEW R A 7N 57 L3 & LT, Lisinopril dihydrate %
Wiz, Z k&l L LT Gelatin 2\ 2. AR > T{b&¥ & LT, Hydroxypropyl
methylcellulose phthalate (HPMCP)% FV 7=, & 72 K& R 4 71bA#% & L T Hydroxypropyl
methylcellulose (HPMC)% =, &IINAI O % DL FIrd. ZOMOERITER 7 L
— RZ MW,

3-2. [EAWEOFE
Gelatin

1-22 CREEEDO B DO EERH L=,

Hydroxypropyl methylcellulose (HPMC)

22 LR L DR L.

Hydroxypropyl methylcellulose phthalate (HPMCP)

122 LEEEO L DO EFEH L=,

Lisinopril dihydrate

Lisinopril dihydrate |£7 > A7 3 o AEWRERLEI T, milELE, BMHOAEITHY
55, 7 FRUT CuH3N3Os 2H0, 77 F &% 441.52 TH 5. KA~OEMEEEIT 58.8 mg/mL

ThHY, NFEHRASELY TREL TWizZnieb o2l L.
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3-3. FREJ7vE, SREBRITEZ O QNSRRI T i
3-3-1. Gelatin/polymer &5 U —FH OFH L7 1%

2-3-1 Gelatin/fIFEEMER Y ~—IREE U —FOMMGIELZM. 2k, £T7VEYME LT
Lisinopril dihydrate ZHW\T, BY —FIFOEMEEIL 10 mg & L7=. HPLC ZHW\7z

Lisinopril D& &4 % FatlZii 7.

Lisinopril hydrate
Detector uv
Wavelength 210 nm

Column Intersil® ODS-3 (4.6 X 150 mm)

Column temperature 40 °C
Injection volume 10 uL
Mobile phase Methanol/0.1% phosphoric acid (30/70, v/v)
Flow rate 1.0 mL/min

3-3-3. B —HNZB T 5 IR O BRI 15
1-3-2 B AEEZ SR ok, €U —AIF O Lisinopril dihydrate & & & LT 10 mg,

PERIE (900 mL)IX, ¥AHEBREE — /e © ONSE i e L7-.
1
2-3-4 BWROWE HiEEB M. 723, RO pH 1 2.0~8.0 (ZFHFE L, T 40°C T 30 4y

3-3-5. A ORE Tk
Akt LA v U —FrIE, Modular compact rheometer MCR 302 (Anton Paar GmbH )% A

VY, RIS D AT (G)F K OHRKHMER (G EWET D 2 & Tl L 7.
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40°C £ 2°C T 30 o[ PEVL 725808 667 uL %, 40°C IZTFEL7=THIO7 L — b (HR 4
mm){ZHE, ¥F¥ v 7% 0.103 mm ([ZFRERL, T TVRE A 5°C £ TS5 AMNT THAIL
7=. oo TERER LT, F—Z USRI T Z I, K DK Z H/NBICEZ 7-.

B 1%, JEPE 1 Hz TIEE 2 5 %, 5°C~75°CE T 2°C/min CH-IE LHIEZIT-7-.

3-3-6. B—ZENOWEITIE
Bt — # BALIE, Zetasizer ELS-Z (Otsuka Electronics #) % FWCHlE L7, SEEEE
I%, Gelatin (0.5%), HPMCP (0.5%), Gelatin/HPMCP (0.5%/0.5%)& L, pH 2.0~8.0 |ZFH%&H

10,000 g T 10 3z OoBE L, BFoive BEAEZE/IZHEAL, 40°C+2°C THIE LT,

3-3-7. RV A XOREFE

N EELIEC X DRI -H 1 RIEIL, SLS/DLS 5000 spectrometer ALV (Langen fi) % ]
WTHT o 7=, FEBRGEEHT Gelatin (0.1%), HPMCP (0.1%), Gelatin/HPMCP (0.1%/0.1%) & L,
pH 4.6~6.0 & L7=. &V 7 IVIAK % 045 pm @ PTFE 7 4 /L X —TAil L%, EE 10
mm OFJERBRE S U2, IEIREE X 37°C £ 1°C, ANPEIE He-Ne L —+— (A=632.8
nm), BGELAIL90° & L=, WT 7T A7 10 7 A CONTIN %2 W T, HIE I -k
M58 AR B BE %% (Intensity correlation functions; ICF) g®(t)2> &, BEZREE A% G )%
K7z, FREIZRT Stokes-Einstein X2 & = T, B DIIEIIFEH VA X Ry 2 EH U=,

kT q?
é6mnl’

ZIT, kiZANY < B, TITMHEEE, » 1XEBEOREE, ¢ 1TEELZ LD RKE X
BFeT.

h = (Equation 7)
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KT FROML, BHCAR SRR ERIELEZLOTHS.

Nogami, S.; Uchiyama, H.; Kadota, K.; Tozuka, Y. Design of a pH-Responsive oral gel
formulation based on the matrix systems of gelatin/hydroxypropyl methylcellulose phthalate for
controlled drug release. Int. J. Pharm. 2021, 592 (November 2020), 120047.

Nogami, S.; Kadota, K.; Uchiyama, H.; Arima-Osonoi, H.; Iwase, H.; Tominaga, T.; Yamada, T.;
Takata, S.; Shibayama, M.; Tozuka, Y. Structural changes in pH-responsive
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Biol. Macromol. 2021, 190 (September), 989-998.
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ks

AT A AT LA E LTE LD DD, %< OF 4 ITHlIZHR e b ONTHTEY
HEE L, ZZICBUEHOBEEZ R LET.

BRI, WFETEREIEMRICDTZY, L bBLEAKECDENDTHE LB ZBY £ L
Te RIRERSER R A ARG AR PR — 2RI ER R OMEER L ET.
FEREANZIE, AR 720k b RERFIE, MR, S OITIEESUERICE % £ THFEIZE
ToHHHLWPDLZLEHX TVIREEE L, AR FABRHCE ST OISR E CH LT
BRADBNRZ D TT. REITHVRE ) TINELE.

AF LD TR 2 H D T 72N T RIREFREER A A AATIEE kit =
SO VIEHEH L BT ET. KR, ARSI OO A7 bR D%E LATs
MO NE LTOLMER Z ZHRWIZTZEE L.

FARIRD TR L 2 5 0, ERgR < AT o TS 72 & W E L7 RIRIERFEERER 738
FER R E SR E fTEMAAHEBE I O X VLA B L R ES. FImEeAIIE, oF
TN T DM IRD T2 D DI E G WHRT S, R CTHFELZ Rd 5 2 L ORI Z2 T

(LR TWEEEE L. EERBLOR, FRISCTHLS BELWSEELZ T TL
oz Z LI R VEH L COET. KBRS THE S WA B Y £ L2 RIREREE
BRI WA A0 NILERERAT D X0 LA R L B3, Wil
%, AFZEICH MR LW OEED LT 2 E02H A T eE< & &b, BE
BRI DRADORN LI EHF o T IESWE Le, FMELE T TRIAFIZELTY,

%

DIRE 5% < OMEEL TN 2 LT LI L T ET
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R EZTT D IdIooT, %< OBERMNR ZERZTEHE E Lo AR oS
k52t o % — (Comprehensive Research Organization for Science and Society, CROSS)
SRiiFEslt o F —RACEREH# 2 B L B £ SR04, CROSSWFFEE & L CIERE
TAHRMUZK LKA DR E A E LOSEZ T TV & E Lo, BhfskhseERlE, #in
SEHGELIE BT 2B S 2 5L BN S THWE 2 & T, HFIET — XISkt L TR D IEL iR
WEDZENTEE L, BATEMHE L RIFET. EmUERSFERICE L TE R
LB E 72 b NS TE & £ LIRS B A el iRyt o 2 — B
BL15 7 v—7 ‘&b TAENTE R, FHERZ v—7 AIKENEE, BLO2 7 v—7
BOKRHEE| FAEAIER, IWHREI AR, HARE - FZEBH 7S J-PARC & ¥ —
I — PRI R OB AR LET. F72 CROSSHIFEE L LTo H 4 OERBR A
KEEE £ LFHERZ V—7 EREEFIICE#E L £

RICEFL RS ANF L2 40 BB MEHC /A 0 £ Uiz KIKERHEER RS SRPRF e S b
oy — (PRSI RR) EIH L E WEBIRIC LRV BILR L L ET. AL BICE
AN DTAEW TGN Z MR, SHONEFRE—EL S O LW EF. RFIRGH
IR &0 ) BREE T, FlRFEREZMDbTHRL 2 NS, RETHZ N TEELE.
ZO%EBMED LTEILR L BIFE3. 70, BHREFK 72571912, ERro
FHAEBOTEICHA TCWEEE L. 2LTC, EHICHEHRRAE T LSRRI
DEVEHBHLET. FFFEENSI D, PREELE LTSS ORHEHEL Z &0
TEE L. ARE BICOUERE LA 2 BG L2 Z S T—AEDBWH T . H oL 5.

AR OZATIZH T2V, I L TWeE & £ L A ARE PSR LI AL 4 72
HONTAR Y B U R PR R LB L BT £

IS, FENPOATFERIEODAEHOKFLZ A DN TWETATLED, WHEICHE
BTEDIREAZ 52 QO WEFRICLD X 0 G L E .
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