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B72 1280 T, Kl OB A2 M LT-, KE TR LZREDE Y —
OYMEZ TN LT, R BARRm L TIL, MKRTOREEZ [RTA4E Y — ], K
LCEY—=RicLE=b0%d B —) L E£HT 5,

F28 K4 E)—IZmMAKLTEY—2HRTHEHELELARE
KIFZED FEAMTT 1 Table 1-1 1w L= BY, 27 F >, GDL, DCPH,

A7 —A  KThbH, LMXIFUAIINT T EIAF L ERIGTH T LITX
DT % 1219 F e XY F AR OMO— RISV EA] & RIS
JALGE DN EE S TOREETIX, W L2V E WO RER S 5 19, FEERIC, ~
T AN D KIEE ZIMZ TR ETZIX N T LA T2 S EICETIRIE Z N
RTWE, RXTFUDNER LN SIIERICHEZRE TE 5, o, ~7F i3k
(CHEFETAUTKEDS BRI 20T, BLIZZ LB ITHIBTE 5, A5
TIHEHBNCKRZINZ D720 TREICE U —Z2ED 72012, AR OMEE 2 5] H
LT, SMBIZ L 2L L7a )N B AT OREt 1T - 7,

Table 1-1 Basic Formulation

Components Contents ( %(w/w) )
Pectin (degree of methoxylation: DM39.8%) 1.5
Dibasic calcium phosphate hydrate (DCPH) 2.0
Glucono-5-lactone (GDL) 2.0
Sucrose 19.5
Purified water 75.0

N7 FAL, BREY —oLENEDEICHWO, T —F B —Oflik s
SN TV Z RO, DM ZHIELZEZ539.8% Tho7e, HARFRI LT
R 2 72 D OSBIEN S 1 5y T T 2 2 & &2 BIRICRE LTc, BT
LEEDD, X7 FUORARITA—I—HRE LY ORL 0 1.5 %ICEE L
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THWRESEDZ LT Lic, 7 F U AKICEEMN D Lk (FX2) 2K
LR LIZS K722 B 12, #TERBIIED =D A 7 v — 22 MA 5 Z &
FRSHOBNTWDLHETH D, X7 F IV T A F L ERIGE L, 1V
VU LAFT UL EITEENDKITITEMR LR WRREDRH D, DT LD,
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T2 ENKGREL TN a L FRIZZEb L, pH ZIRA 1K T S5 ED0 B 5
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L CH T % E CTCOBBIRIGA A —T % Figure 1-1 1Zx LTz, 728,
PRk 71E GDL ISMZ b et L7zs, A EOWRINTEM e pH Z#03 b5 7 —
VERIFIRMT L L IEIRE DRV T v LU aoNs R, T VB UERIZ DCPH
1 TIREEAEERIELZ LN TERDP SO TN L oT2, 1
STHMET D Z &2 A%LIC, DCPH & GDL 2 Z k5t L, Table 1-1 %%
AT L Uiz, B, A7 0 —RI~T FrOEGENT 57217 TR, FZ
A B —0EEZ EIZTHMEAE LTHFEHLEZ, Zick->T, FIA4E
U—EKREFHIZ31 DOEGTERAT 2 ZENTERINRT < Lie, EARLS
D27 F & DCPH & GDL OJREDKREHZ, A7 m—X L KOBLEHREZA
SHIEEA, A7 u—2E Mz THL7 UL, A7 v—2% 14.5 %(w/w)
~22.0 %(wiw) OHFPFHTINATZRITIE, B O 5 MPEEICREZ KT S22
EEER LT, UBEORFHIBWTAZ o —A &S, K —ER&MZ T
WHM, BY —PE~DO BT ZITER TE DM &> TV D,



Conversion from GDL

Dry jelly formation Pectin dissolution to gluconic acid gradually

Water addition

] @ (] and stirrin i ﬁ el ~
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o . . . m-{ \ . .\TS/J\)-'@ J\ Z“‘-/
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L ) Reaction between Gel formation
Calcium ion formation . o
pectin and calcium ion Egg-box structure

Slowly pH down
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JJQ eeeee
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Powdered pectin The dissolved pectin
Egg-box structured pectin and calcium ion
.Calcium salt(undissolved) @ Calciumion
‘ Glucono-6-lactone(GDL) <>g|uconic acid water

Figure 1-1 Conceptual diagram of jelly formation from dry jelly
Shown is the ideal process to form a jelly from the dry jelly by adding water.

The egg box structure of pectin and the dissolution of pectin shown in various
schematic diagrams are described in many papers®- 1216 The schematic here

was constructed in a similar way.
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k352 ENEEND, FEEORBREZMEE L T, KENE 1 5%I7 Ak
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B1E E)—PEISHTEIRIFU0 DM ORE

8 FEMAD IR~ Y F 122\ T, DM ZHE L 72 fE R Table 1-2 O X 5 7efk
ERG o, 8FET 1 FEOA DM 60.9 %D HM X7 5T, F&v 7F
HIZTLM X7 F o Thoiz, Table 1-1 1R LIZERLTO_T F o226 8

MO DM Z2IE L7177 FUAER L, KERWIZESZH b UOIREG L

Table 1-2 DM of pectin, ( mean value, n=3)

Pectin DM (%)
A 15.2
B 19.1
C 35.3
D 39.8
E 38.7
F 46.6
G 41.6
H 60.9

T RIZABY =T L TOKZMA, EHIZ 30 BEiEBL L%, FFEL, 7L
LDFE 21T > Ty T OREER. AL LTV D LMW L%, LM~ F
> T#H5 DM 15.2% ~ 46.6 % T, HM 227 F> T 5 DM 60.9 %%, » Ak
LTCWARWEHIET LT, Bl T D LT LB Y —lZ oW TR T O
U — ¥ % 3 U Figure 1-2 (a) OFfEEMSESHN7-, DM 19.1 ~ 46.6 %131
DM fEAME & 2372 S 3@ < e A AR Hiiz, LaL, DM 15.2 %
DM 2MEVMZ & 23030 b TGS 0 S DMK 72 A RO B vz, Hasd»
SRV LB Y =il bAIT 72 & 2 A, T SRR Z2ME A 2R LTz
(Figure 1-2 (b)), —JF. ZEIZSWTiX, DM 15.2 %23 34 %, DM 19.1 %3

£ 45 %, DM 35.3 ~ 46.6 %L 79X TE 50 %5 & 720, DM 2MEVIE EEIT/N
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Figure 1-2 Hardness values of pectin jellies with different DM in a container
Jellies were prepared by adding water to dry jellies produced with pectin
having different DMs.

(a) The hardness values were measured over time in a container. Values
are the mean + standard deviation of five measurements.
B means at 1 min,# means at 5 min, [] means at 15 min, and M means at
30 min.

(b) The hardness and strain values were measured at 30 min after the
jellies were taken out of a container.
® mean hardness values, and Mmean strain rates. Values are the mean +

standard deviation of five measurements.
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HNT T LDRFTRIGHBEZ Y | WERTSAEEPEETE RN EEZ LN

%, DM 15.2 % TliL, 8FEl7Ze D /LR XV L2 vy o L e O RpTOGR
IZE o TARY T P AAEIEL 700 | IRWETHNDINEY —Lleoo B2
bivd, FIABI —DWLFDOHNT T ARETEMRLTZ%E. R=0.5 21
SN TSSO DM A 19.1 % EThoTh, X7 F L AL UL
DRFTSFRZ D EEx N5, LrL, DMBREWEA D LT T AL Kk
TN IRFIVEERSEA T D O TRFIBOSORAEREMET L, Lo¥—7
BV —ZMELLLLEZIOND, ZOZENDL, DM AEL 25 & SI3K
TT 20, BIZ—EIZR-oTEEZEZIBND, LLEOFRENS, DM HMEW~Z
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O EFHREIZ KT A B Y —IZONWTH T F & v T LD % HlE 5
LI EIFEETHL I DRI, 4EEE L7 DM OFiH D055 LM

7 FrTHIE L ~30 53 DR 7 MEL T D Z L EER LTz,

B2l FIEEEDE) —PEIZHT IRV FUREOEE

Table 1-3 [Z R TS TH IO 21T o 72, EDOFER, 1~30 53D, &
AL LTS & L&, =7 F 2 1~ 10 %(wiw) OFPHTH-7=, £
V—WZ2RE LTERER, RasF OB Y — /MNP LB Y —I6iz, <
7 F UREICS UTREFIC T EREL oo, R blRO M LEEY —

D= & L EBIZOWT Figure 1-3 1278 LT2, Figure 1-3 (b) OFEZMERT D &

Table 1-3 Formulations that examines the effects of pectin concentrations

Concentration ( %(w/w) )

Components
A B C D E F G H
Pectin
(degree of methoxylation: 05 10 15 20 25 50 10.0 22.0
DM39.8%)

Dibasic calcium phosphate hydrate
(DCPH)

20 20 20 20 20 20 20

Glucono-6-lactone
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

(GDL)
Sucrose 21.5 21.0 205 200 195 170 120 0.0
Purified water 75.0 75.0 750 750 750 75.0 750 75.0
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Figure 1-3 Hardness and strain values of jellies with different

concentrations of pectin.

Dry jellies were prepared with different concentrations of pectin and were
converted to jellies by adding water.

(a) The hardness values were measured over time in a container. Values are
the mean + standard deviation of five measurements.
B means at 1 min,Z means at 5 min, [ ] means at 15 min, and M means at
30 min.

(b) The hardness and strain values were measured at 30 min after the
jellies were taken out of a container. € mean hardness values, and M mean
strain rates. Values are the mean + standard deviation of five

measurements.
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R FUPRE 0.5~ 2.5 wiw) ETIHREIZS L TCENEL DM, X7 F v
BEE 2.5 ~ 10 %(w/w) DFET 70 %Hit: TIZE—ETH -T2,

ENERHIIC BN T F 0.5 %(wiw) OFE, 155 T Vb3, 5 5L
BelZ 7 AL LT, 27 F o 22 %(wiw) DR, ~27 F 8K L TR E 72 fikky &
e LTe T D 7 AL L T EHIWT LTz, RERFHZBW T, R4 B Y —D5y
BEAIB—ATHELILTZD, X7 FUVREZHESOTEL IR a— AR
FEHR Uz, 2k > T, 27 F 22 % wiw) OFf, T ALY —DKESY
IR F o bipole, X7 FUTKITEBANTEML LS 55 & MM ETE
L., T <22 ERMBNTNSD B T Z I 2 KICEET09 <
THLEDICRTFUoEAT7 B —RAERE L TKIZENT &0 ) FIEEFT F
WR AT HFELE LTHLNATND, LIRS T, X7 FUBEIENR Y
72— A ETIUINT T 22 %wiw) Tho THMATERT 52 L7228
U=l 2 B2 b5, X7 FUREIX 1~10 %(wiw) O THILIT 1~
30 OMIZ ML TWD Z L &R LT,

H3E TIbEEDE)—WYHEICXT S GDLEREOTE

Table 1-1 (2R L7=FEAMST D 5 H GDL % 0 ~ 5 %(wiw) IZEE L, 7k
Dl 21T > 7oo Z ORGSR, TRENERHMN & BOBHERE THRIZ 7 b LTV 2 &
E LT#iPHIZ, GDL 0 ~ 3 %(w/w) Tdh-o7=, GDL 5 %(w/w) (ZFEEhEF
X7 MAE L TV D EHIE LA, BOBMERHI TIZ 7 A b LT EE LTz,
GDL % 0.25 ~ 5 %(w/w) Mz 7= pH 13 GDL 2 & E & pH 23K < 72
D, 0 RIEEIC pH MK T T 28mA b -7 (1431 pH 5.87~4.88, 30
53t pH 5.56 ~3.85) (Figure 1-4), HaH DL U —OWHRIERFIZ OV TCH

UGB OB ) — D= S &2 45 & GDL 2%(wiw) £ TIXBENE L 72
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DIZON Tz ENEL e 57245, GDL 3%(wiw) UL ETIXRENEL 25HI1c L
T2 o T, D2 EMEL 2 2 HANRD 57z (Figure 1-5 (2)), Z ik, GDL
RENEL 72513 pH 83 < 280, DCPH OEfMEMEE I N LT, EEl
RANT T PR F o L R[N OGT 5 2 & TOMASBEBGNEZ D | e
SOERTICDRN o0 ThdEELLND,

7.0

6.5 A

6.0 A

5.5 1

pH

5.0 A

4.5 -

4.0 A

3-5 T T T T T
0:00:00 0:05:00 0:10:00 0:15:00 0:20:00 0:25:00 0:30:00
Reaction time (h:m:s)

Figure 1-4 pH value of jellies with different concentrations of GDL
The value is a one-time measurement.

—1s0%, -+ 180.25%, - - -i180.5%,———1s0.75 %, —* 1is 1 %,

— =+ 182 %, 183 %, and 1s 5 %.
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Figure 1-5 Hardness value of jellies with different concentrations of GDL

Dry jellies were prepared with different concentrations of GDL and
converted to jellies by adding water.

(a) The hardness values of the resulting jellies were measured over time in
a container.
Values are the mean + standard deviation of five measurements.
M means at 1 min, means at 5 min, [ ] means at 15 min, and M means
at 30 min

(b) The hardness and strain values were measured at 30 min after the jellies
were taken out of a container. € mean hardness values, and M mean strain

rates. Values are the mean + standard deviation of five measurements.
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GDL % pH Z{Rk%IZFF T, DCPH M52 &2 HRJCHIM L7Z23,
GDL 0 %(wiw) TH 7k L7-,GDLO0 %(w/w) O¥ U —o pH ZHIET 5 L,
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DCPH O¥fEHIEHT L ZENAEHTHLLEEZ BN D, GDL REIX 0 ~
3 %(w/w) OHFFHTHIIE 1 ~30 DM ZF /L LTINS Z & &R LT,

B4 TILEEDEY) YT 5 DCPH REORE
Table 1-3 OWSF DT F % 1.5 %(w/w) IZ[EE L., DCPH % 0.5 ~
22.5 %(wiw) (T2 R TS T MEDFAM AT - T, £ ORGSR, WML & pl
PERFAG I 7B LT D &HIE L2 &iPHIZ, DCPH 1~ 8 %(wiw) T -
7z, DCPH 0.5 %(w/w) D¢, WREMEFEAIZISVT 153 TIERT /HEE T, 5 738
PR3 7 Ak L7z, GDL 230K L < pH 2ME 4% &, DCPH WNafiE3 5 7=
¥, DCPH 0.5 %(w/w) DO, =27 F o D7 NAGICKEE IR L2 A F o i+
WS SN o Teled 1 TH MR L oo B2 bivd, DCPH
22.5 %(wiw) (XIREMEREN CTIX 7 AL L TV D LHIE L72os, BRIBMEREAMN It
TAELLTWRWEHIE LT, Z/UELTE b DIZONWToEEZFEHI L& 2 A
Figure 1-6 D X 5 725k R 21572, DCPH EBENEWITE, Mz SMEL 72 D1
MRS Bz, DCPH EBENEWIEE ., @RI Ly AR s s, 2
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Figure 1-6 Hardness and strain values of jellies with different

concentrations of DCPH

Dry jellies were prepared with different concentrations of DCPH and
converted to jellies by adding water.

(@) The hardness values of the resulting jellies were measured over time
in a container.
Values are the mean + standard deviation of five measurements.
M means at 1 min, ZZmeans at 5 min, [ ] means at 15 min, and M means at
30 min.

(b) The hardness and strain values were measured at 30 min after the
jellies were taken out of a container. € means stress values, and B means

strain. Values are the mean + standard deviation of five measurements.
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T2 E RTINS OST 5 Z & T, DB GOoXT F U OIRBENEZ D i &
DK TNt EZ2 6515, DCPH X, 1~8%(w/w) OFH THIL
IX1~300DEIZ ML LTWD Z & 2R LT,

Eag ME

KaMADET T T 2 AR ORAE ) -z fEL, <7 F %
FNVERIE LTEHAE R4 B —ORE 217272, R4 8V =07 vkic
T BNy FrOREK NN F . GDL, DCPH, A7 r—ADEAEDK
BAMARTRER, LMY F Uzl L, RERNIBRHONDT T U RE
EANT T LS ZAEZENLTOIIL, R WFIP T b T 2 2 &350 -
2o REDOIEARWUIGIZ LY LLF O AR LTz,

1) DM 19.1% 03 b N T2WEB U — & 720 LM X7 F U35 b3 %23, HM
XY F LT ML L7200, DM MEWVIE ERT F oD I /VRF VD % <
RDBIOANT T DA T L DRS00 < R —7 7 Ak
EDHZLETHES 72D DM BNEWIEER) 72 PG L R D T HEOKRE
WO EWE Y — b tEZ BN,

2) XU FURET, 1~ 10 %w/w) OFIPHT 1 ~ 30 oz kL, B
BENZNNEEDTZNEY =272 5, 7272 L IR F U RS 0GEAEIE,
NRITF DM AT 22 & TH—RBY) —2MRlT o2 LA
Do Flo. XTI FURENDIRNGE TALT 5 ETIZ 1 45U Lok %
29,
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3) GDL iR F£i%., GDL 0 ~ 3 %(w/w) O#iT1~3050MEY —L742d,
GDLIFAA LR &b B =2l 5 2 LNTE N . s DEmnE Y
—%13%121% GDL (k> T DCPH O#%EffEZHIET 2 Z EBNHEHTH 5,
GDL DOEAENZWVE T NAEENNE 20 BV —OBR AR5 2 L
TER< 2%,

4) DCPH EEIL, 1~ 8 %(w/w) O#iHT 1~ 304D 7 /kd %, DCPH

DEAEN DN E XL THETIC 1 oL EORFHZZ L, DCPH ©
BLEENZ WA E IV T AA AU RENC 72 0 FAAEE R ELS 720 B
V—DOIRERFFT D Z N TE R D,
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HE2E F34E€)—0OREETE

B8 #E

B 1 EORHTIERIA Y =D 7 I T 57 F o OFFHL T F
. GDL, DCPH, A7 v —ZXADEABEDHEZ T, TORE, IR
HPATT LT 22 2L L, ERERDOEAIZL > TEY —#tic
ENRHD I EEMRR LT, AFFRIZBNWT RIABY —0 7/ L HAlE LTH
WeRT FAIEFEEBA T DTG ET 5 Z LB LTV S 20, 2D
KIZABY —DFEMMLEEZDE RTABY —ICHAEOKEKRKEMAZTEY —
AL, BRA AT 2 BUKREMHT L2 ENEESND, o, AR
KDOIEEMERFEZ LRWGELEZOND, RETIIEkA R HREZE L
TRIABY =D TN~ DELEZHRD LT, ETAFEMELTT® T
R T2 ERML, TR ) 72008 ) —PtE~DEEL T4 B

—MNOFH L= B Y =D T B TS ) 7 = ORI O W THER LT,

B2 FSAEUV—DSRBELIEE) —DOPHERH

B1E FSA4EUV—DLRBELLE) —OYEMR

F 1 EICBWTRIABY =BT b 2005 OFFHEZ T2, 1FLAL
DRFTTRELS DTSN LT T2, FIABY —2FZHICENT 2L
HEZDLDE, HEVRE DTSN EN LET D L IRAPEICEZED H 2200
DO HELLRNWEER D, F1E FHIH F3HOBMMNIZIKWT GDL &
MAIRNGG G BRI SR IMA b TWe Z & 2Rl L7z, Table 1-1
(R ULIZEARLT; 2 GDL 0 & LT, 22726, GDL ZFRW\WTE DI ED A
Ja—ADEAEEHE LS % GDL 72 L & LT, 120 43 F TRIGCKM ZIER

LCABROT Y —0inf SHEETF- 72, €ORE, #7= S13 Figure 2-1 12
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TTHEY . GDL 9 TH 30 w TCREZMMEEANHD - D & LTEETH
L2 LR Lic, £72. GDL 72 L TIZZ /Wb L THD 120 fkilts &k o
BAEDFERN T, T DPVIRIBZHERF L TV D 2 E AR TE 72,

Hardness (Pa)
— b
()] ()
o o
() (@)
S &

k+ -

0 T T T

0 30 60 90 120
Time (min)

Figure 2-1 Effect of presence or absence of GDL in formulation of dry jelly
on hardness of resultant jellies

Dry jellies with and without GDL were prepared and converted to jellies by
adding water. The hardness values were measured in a container after the
reaction over time.

€ means with GDL, and M means without GDL. Values are the mean =+

standard deviation of five measurements.

FE2H FSAEV—ICMABZKIZEFNIERSDEE

XY F L, R IRA F L DIFEN T I B E 520 Z LRl ST
WD 20,20 OREFFFED FEAMLST 2 5 GDL & BV 7zl A (GDL 72 L) (2xk LT,
pH3.0 XV b EWVpH OV = VK EINZ 5 & 7k d 523, pH2.9 DY =
VIR & pH 8.0 £V EV pH IZHEE U 7o BRETR A N 2 7o a0 Y
NEMATZHGETTME L7272 2 & 2R LTz (Table 2-1), Z OJRKIE,
pH DMEWEIRIZ AN T U BNRIT 2N & e XTI F U nF N U AOFETH
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Table 2-1 Effect of ingredients in water added to dry jellies on jelly

formation
Added liquid pH29 pH3 pH4 pHS5 pH6 pH7
Citric acid Solution™! X o o o — —
Buffer Solution™2 X X X X X X

Citric acid and y

sodium chloride solution™3

X 1is no jelly formation, o is jelly formation, — is not tested.
21 : The citric acid monohydrate was dissolved in water and diluted to the
desired pH.
22 : 0.1 mol/LL Citric acid monohydrate solution and 0.2 mol/L. anhydrous
hydrogen phosphate solution was mixed so as to be the desired pH.
23 : Sodium chloride was dissolved in the citric acid solution of pH 4 to be

the same as the buffer of pH 4.

Table 2-2 Effect of metal ions in water added to dry jellies on jelly

formation

Dry jellies with and without GDL were prepared with purified water or
commercially available waters of different hardness. The hardness values of
jellies in a container were measured at 30 min after the reaction. Values are

the mean + standard deviation of five measurements.

Purified water Commercial item
0 mg/LL 30 mg/L 304 mg/L 1,468 mg/L
No jelly
With GDL 20,820+ 1,613 Pa 18,808+ 2,392 Pa 8,245 + 1,462 Pa .
formation
No jelly
Without GDL 2,994 + 209 Pa 3,899 + 734 Pa 3,093 + 215 Pa )
formation

MR 225720 TH D 1B, ZHETOMRTHWZKIL, BRATH
ST —IRFRETHHA LT WAKEKEZ RIA BT —I2MATE Y — 2T
EHLTENEE LY, KEKDGEITERA A A 2B Z LN BEShD Z
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END, KEKICEENDEZTD RTA BN =D M E% 5 2 5 Al gefE
NdbH, T2 T, AE FH2 H1HETHELZGDLHY L2 Lo 2 FEHD
METRIABY —Z2fR L, fiROMEEN R 5KE HWTT MBS 2 0
LT, ARG CRBR L 72 KO/ 135 30 mg/L, #J 304 mg/L. #J 1,468
mg/L ThH5H, ZHE TORGTHEAL TOIRERUKOEE %25 0 mg/L & L
T, k% Table 2-2 I2F & 70, BN EWEEAHK 1,468mg/L DIKIZ
GDL®Y L ELLDORATHLZ ML Lo T2, R 30mg/L &
304mg/L DK TILGDL Y &7 L ¥ 87 kL7, GDL &Y 37 /v1k
L CHIEN SR TN S ME T T 2RO bz, —JF . GDL 72
LTl SO D72 < . B 30 mg/L DK TR0z ENEmOIZR D
B AFED BTz, MRS ICAEEE S Em VK TIE T b L7 < 72 % O THoK Z ff H
THZENEE LW, GDL 72 L O3GH TIEE K 304 mg/L O/K THILEH
TSI E N ERETHZ L Tk T 52 ENmhoiz,

EIE FSAEV—ICMRAEIKOEDEE

1 BB TERA D OIREDRBITH TN LR, EbEEZD L
KEEMICHELIKWZ EBESND, 22T, AFE F 28/ H 1M
L L7 GDL Y L 722 LOBLAITK LT, R ey BEDKE M A T-FE % 1 &
Lzl &x, KOEIGZ 1/2 KD 25 & LIERFO T 2B LTz, TORSE. K
MBNE DT IPELS KBV ENTZ SN E L 72D Z L &R LTz (Figure
2-2), KOFENEM TR EHTMETDH I EE2MERT D E L BT, HHEZED
HIZIS C TS 2B TE 5 2 R nnoTl,
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Figure 2-2 Effect of amount of water added to dry jellies on hardness of
resultant jellies

Jellies were prepared with a standard amount of water (assigned a value of
1), half amount, and two times the amount of water. The hardness values of
jellies at 30 min after the reaction were measured. Ml means with GDL, and
B means without GDL.

F3fi EMEESTFSFAE) - SRELEEYY —DWiE & B DT
F1H EPZEETFFAE) -2 SRELEEYY — DY

RIALBY —DETNVEY L UTHE - BEREL L TUAKERERTH DT
BT 7= ERA L., BRAERLOT7E T I/ 7= (Ird—
JU®) A E ECACIE 18] 300 ~ 1,000 mg Z % 5. 6 D IR ICAH Y
5 20 kg 22 O/NEIZIE 18] 200 ~ 300 mg ARG HZE SR TNE 2, %

L BERAERSO 1 ERASEIX 300 mg £ SN TS 2, SEIERH
wEBE LI E 1FRIRIEE L L THESNDLHEE 725 300 mg DT & R T
)72 RTABY —2g HIZEE L, Table 1-1 DFREAMF DR 7 1 — R

D=z, TEFNTI ) 7= NZEESHR, FMaeagie R4 BY —L L,
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W e ate K7 A B Y =12k L THMET 2 0 &G0 & Z OISV CREAf
LR, 7B RT7 X 72 B MATHIREME, BOEMEIHICRE R < 7k
LTz, WHEZHIEL, ThETHRFE LTS ZADMsza £t Y —

(78R Lok EITo7-, TORE, Figure 2-3 |Z/R 7B Y FasNDOE Y
—DONEIFETERNTI ) 72 AV OER T T/A LD H000 72 S ML
RHEMNHoTe, LaL, BFanr bl LB Y —OfHMli TN & &
WTIZBWTHL T 78R ETE RN I 72 OfEIZX LTt BE (G0
FUUE LT 2HERICE DIRE) #1759 EARBET oI, TERNT I/ 7=
YEMATEIIG U TAZ B =AD& 2 L TWNL D TR S BET
LI-ATREMEIZ S B8, BHE R AR ELS T Y "N TR ) 72 v A0 & L
Bb 7T ERERBRICMERLS b T 2 2 E PR TE 1=,

25,000

20,000 A

15,000 A

10,000 -

Hardness (Pa)

5,000 ~

1min 5min 15min 30min

Figure 2-3 Hardness values of jellies with acetaminophen and placebo

Dry jellies were prepared with and without acetaminophen; water was
added to initiate gelation, and the hardness values of jellies in a container
were measured over time.

B means for placebo, and M means for acetaminophen. Values are the mean

+ standard deviation of five measurements.
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E2H RGHEELERLZDZE)—050OFYMOBH M

A FE1HEHTHEEZRE LT NT I ) 72 AV EY —O) - SR
#5 53t% 5,381 Pa, 30 7314 17,518 Pa & 72 0 SUGKFIIC L o TREL N2 &
WEI STV, ZHHEDOE Y —ZOWTHEHRBREZ EM L=, 286, ot
U—HIOWHPEIZE ) —DIBRPEEL G2 5 WO REDRH DT 2 | K
e CIE—8M lem OESFEROEY — 2 L, S F— L COaEHRBR %
BIilpolo, ZOME., Do ERRio THRBRIEN D — 7 &2/ 2 & & hk
B L7- (Figure 2-4), WEDHIEICENT, TE RT3/ 7228l &
INRIR DT T B Y —ICBW TR LN N & 23 LTV D
26, ZOJRKEIE, BY =0 SRR T THFIUEIEREE CTRiTh
X, BRICTENT I 72BN —OfE 2@l L, i HIE S
NIRNTZD LB Z TWD, N7 F o OHIEEICE T 2422 TiL, 500 nm 2
FEORERAPRDDLERESINTNDH 2D, XTFUEREAELTND RTA

—ICHbRERIDVB DD EBZOND, 2D, BY =D SIZERA
KTERNTI ) 720N ELBE L TREHLIZEEZEX NS, o, IR
EEEZ T A=A —DFEMET VT I, BEX I B, Zba—2A
OFERBUBET 2 TIZ, T ENNSLSBY —EHAEERAEZ RIS 20T
VA= AT AR —ADREIZHBEIND Z EEBRT DL ERHRESNT
W5 W RFETHW TN ) 7o, I a—RAXD b ER
NSV LA TH D, ZDEOTERNT I ) 723 TR —DOn
CSIKRTFT 2 L BHMEICERADTEO N ol bEZ NS, 2
DZEME, FISSETHOMMEDZEAL - Th ., EY O HPEIZZEE N2
WeB 2 bHN5,
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Figure 2-4 Dissolution properties of acetaminophen in jellies at 5 min and

30 min after the reaction

Dry jellies were prepared with acetaminophen; water was added to initiate
gelation, and the resultant jellies which were different reaction time were
measured cumulative release of drug. € means of the dissolution test
results at 5 min after the reaction, and M means at 30 min. Values are the

mean + standard deviation of three measurements.

B4t ME
RI7ALB) —DEMMEE B A k2 REMNREZBELTRIA ) -7

b~ LT LI 2T AEY L LT T ) 720U, T
v hTI )72 DB —YE~DEEL FTA B =i L= Y —)»
SE0OT7ERNTI ) 72 DIRHMEICOWTHER LT, KEORERENS RIA4F

U —Oi#ELTTIE GDL 72 LA THY . LLFORANEF BT,

1) EARLTG DB U728 Y —I1300Kk % 30 0FRE TUIMEDZAL R0 & 7
%o GDL 72 LALYG Tid, 120 552 b0 b ikEZ#ERF L T D,
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2) RIZAEY =2z BKIFEIC pH 2MEW S L IIEER @AW & X L
{bZRET L7, THEOEKEZHEHT L2 ENEE LY, 7272 L, GDL 7
LA D6 TIIREEER) 304 mg/L DK THIULN T SITIE L A BN

ST $ 5%,

3) FIABY —IZHENESELTTE NI ) 7202 MATHE Y — ik

\Z B b5 2720,

4) RIABY =B 5NEPPY =607 N7 ) 7 =0 OIEHEEIT

INIZ S DR E T IR,
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E3E K74 E)—DFEMILRENE & UHtED T
B1E WE

#1EMOE 2 BETIITUICHFGT O ZIREG Lic~r FratifL
5 RITABY —OFHELTT 2 R LTz, BROBE TIEky 2R E L2720
R BAD & LTV EMMEEEES D & RS 5 WVIE RO KRR
TEEHPECTRINE D BLE TR T R E BN R STV D, RN AHRH & L
THIAT 2561, AERENTE L2 L EREOERY ZAX U 7 RiR KD 5
N5 2, ZAbOE RS IEORETT R U7 U O )7 2 Fakiflk U725l
BT DO KT A4 BY —OFFE B LAE CIIFREIT o 7o, il 7 ioxt
LCETAEYLELTTE N7 7= &AL, BR{bORG 21T-o72, R
TARY —L LCORMEEA LR OB L, i L2k 5B S\ T
EtLic, £, B oncBmhiomEmit, S 6128 ) —IC L7eSGE omiEZ1 k.,
W) OV R ORI A2 1T - 72,

B2l FIAE)—DRARVERXERIC K HHHIE

RIAEBY —FKICEMRLTEY —izL, IR TE28A LT &
AL TV D, —RAZIRBIEIERL TR O AL BRI R, IS EE MRV —F
RIRRERL L IR DT O KBINGEHN E S 72 D ZERFBINTWVWD Z b, KiRFT
DHMIZAE T2 EEABND, L L, iREEER IR A0ERL 7% Lidhiiy
(ZKRZfES DT, FIA B —DT MEREICHEE G X DR’ 5, —77.
HLAOERLIE, SR AKZLEE LBRWDT R I7A4 B —D T U bRBIZ B % 5
RIRNEBZ BN A, —RENI D SEER = WERIZ 2 D720 g LIc<
BRDTEMBEZOLND, WRITIEIZ R T A EBY —DF ALRE & BRI
EHGRLHEEZOND T LD, AGERL L L AUERLO WA 2B L TRiET &2 1T
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ST, AWFFECTHE L RERN R RAIOMLT % Table 3-1 123, 28, 7&K
T 7z rOREEIE FHCHSERIRAT 22 2BEL, An)—1® O
AEREEZSEB L L TERE LT, 1ROVEHIREIZHY T 5 10 kg 22 OIS
I 1E1 100 ~ 150 mg A5 HZ 29 L ST, YZAII I /8Y — &
LT1~1b5gnHLZEE D, o, BAGERIZIZ T r—a—4&— @&k
e —o—ar oy x—finb 7uAr MEEROKEZ WV TERL 2T
776

Table 3-1 Formulation prescription

Concentration ( %(w/w) )

Basic
Components )
formulatio D1 D2 D3 C
n
Pectin 6.0 6.0 6.0 6.0 6.0
Dibasic calcium
8.0 8.0 8.0 8.0 8.0
phosphate hydrate
Acetaminophen 10.0 10.0 10.0 10.0 10.0
Magnesium stearate — 0.5 0.5 0.5 —
Hydroxypropyl cellulose — — 3.0 — —
Low substituted 5.0
hydroxypropylcellulose .
Sucrose 76.0 75.5 72.5 70.5 47.8
Ethylcellulose — — — — 22.7
Triethyl citrate — — — — 5.5

Formulation C was also prepared with theophylline instead of acetaminophen.

BAOERLZAT o TR, ARG ITKEEHET 52 & CRERCER S5
ZENTE R, ., RIERL CIIEARLTT DR R D6 SRR U
WEETDDICEME —T —DPBE LR 25 R BEENHBE LT, 207D
2T TV U~ AT D NZ TG 2 fe A0SR D AT D1 & L7z, D1
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Wt LTy K 0RWEERIICT A 79I Redxs 7ol lro—22EE L
1AL D2 &R E AR ST ORE#E Fod o T n ek — 22k E
L7245 D3 &M LTc, ML THRLNTY R a— I VTR 5 & D2
(3RS 2 DIZ D1 & D3 ITHA D EERRE DR 2 2 LTz, #UEhio 1T
D2 I35EAAKIE LT e el rn— RS Lm0, MY Ry
IZR o TN ED B LIS K IroTo B2 b ND, HD NIk % i C
kLT e A, BAIERIE 150 pm ~ 300 pm OV A ZAOMEEN R b E <. K
o K& e A KL F VO B D> T DIZH LT, 3 FED kL
Iz b HEENE WY A X1 300 pm ~ 500 pm T. 75 um fi F O 13 % < 38
DOz, KR D2 11X 75 pm LR O 2340y > 7= (Figure 3-1), D2 13V AR
O E W ZZE L2720, IAOPTHE LT 2BI/h SRR 73%
TCELEBZOND, 5O JER 2 E T BMEE CBLE L7 (Figure 3-2), i1
FUERL Tl MI0fL2 & 5 BRI S D Vo, R UERL Tl [HPhIZA 72 < §iF]
RBRZLTEBY . b2 < Bl Sz, WhIJTEITER Uz RIR o Fk )3 77 i
TEZ L ZemR LT,
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Figure 3-1 Sieve classification

(a) Wet granulation, (b) Dry granulation D1,
(¢) Dry granulation D2, (d) Dry granulation D3

Values are the mean + standard deviation of three measurements.
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joim WD 8 7mm 1.5kV 2018/05/29

Figure 3-2 Observation of formulations
(a) Powders, (b) Wet granulation,
(¢) Dry granulation D1, (d) Dry granulation D2,
(e) Dry granulation D3.
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E3H FEROWERE

RTIARY =% D0 HRE LIZEOBAIE AT % 2 ficiilL
TERERIANC DN TRy F—F 2 7 —%& W CRFI OB EYEZRIE L, Carr @
FEBNRFIE O FFMFEE 30 (ZHE > TRl L7= (Table 3-2), = DOfEH, A EIfH L7
BERIANZ, HANZ AN TREMEDS RE S WE L, ZEARLANTF 2 T AT/ E<
ofc, Fio, WAGERL U 7o BRI HGE & Hik U CL B SBEMRVRLT- &
20 ENENOERIEIC R T 28 E b - 7RIS b7z, KEES 1T Carr
OB 80 FREE D & = 43 afk % F\CRRAIT 285 5 I FRAINEDS BT & 7
D EEREL TG B AEE S BRI TS & ik L CiREEA
UE LT, FebimAushs & ik D1 & D3 XA BAF st
ThdEZ2BND, D21 Figure 3-1 1273 80 75 um LLF OWk % % <
Bielc, MEMENELS ol B X BN D,

Table 3-2 Flow properties and index

Bulk  Tapped -
Angle of PP Compre Angle of Uniformity Flowability Degree of

Samples repose  density density  ssibility  spatula /Cohesion  index  flowability
(degree)  (glcm®) (g/em®) (%) (degree)
Powders 49.3(12) 0.404  0.666 39.2(2) 717(12) -/11.8(12) 38 Bad
Wet granulation ~ 38.4 (18) 0.423  0.459 7.8(23) 55.4(16)  2(23)- 80  Fairy good
Dry granulation D1 39.1(18) 0.837  0.903  7.3(23) 57.0(16) 5(22.5)/- 79 Good
Dry granulation D2~ 43.3(16)  0.817  0.917 11.0(22) 67.0(12)  9(19)/- 69 Normal
Dry granulation D3~ 39.4 (18)  0.839  0.887 5.5(22) 47.7(16)  4(3)- 80  Fairy good

The number in the parenthesis shows each index.
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F4l FHHOSHRELEE) —0OWEE

VYU =Mt oREIIE, BAE GURAE@BE) O —7— Rigdt 32 & 2
A TN B T2 2 RN OFF AT EEYE 33 2 Wiz, NbE— 7 — g Tlane
— 7 — REREERTET D5 ARV CBMRER DS T~ X Wil & xh g
BREINPHGEENTNDHD T, ZONK% Table 3-3 12" L7, Z 2T, HEALY)
Wix, A5 ~6 7 A, BEILTHNIZAG 7 ~ 8 » A, BELBEIIIANR 9 ~ 11
A, BERLE THNZ12~15 » HE SN TS 39 F2, 2 A FREEE AR
DIROFFAIEREIT BT 2R 5IC L, fdl e R 22 L2 AR s LK
T, HEINTWOWMEE Table 3-4 IZ/R L, ZOREMETITFFAIEETI NG -
EHUET LT WIETH D, 2o OYHERIEIEICBIT 2 NI VT

Table 3-3 Baby food guideline

Type 2 3 4 5
o Intermediate Completion
Target growth Beginning Latter term

. term . term

season delactation ) delactation )
delactation delactation
Hardness 5x 103 = 5x104 = 1x105 = 5X 105 =
(Pa) > 5x102 > 1x103 > 5x103 > 5x103

Table 3-4 Food labeling standard for people with swallowing difficulty

Permission type

Permission type I  Permission type II m

3 4 3 4 2 4
Hardness (Pa)  95x10 ~1x10 1x10 ~1.5%x10 3x10 ~2x 10

Adherability 9 3 3
< < <
Gmd) < 4x10 < 1x10 < 1.5x10
Cohesion 0.2~0.6 0.2~0.9 —
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T UAT, ENUAORESMEIZEL TV D, =7 — REHIT 7 V7 7~
Z 1.5mm, x A FHREEER MR ROFFAIEREZZ V77 XA 5mm Th
D, e, A FHREEE AR5 RROFF A HEMETAEK 10 ‘CL 20 COWPE
T HEICHESN TSN, RIFETIL20 COLEREL, KTA4EY
—IFTIKRT D ETNERTHL T FonE L, <7 FUoNEFE LI & T
DT pH MEEIZRY, TUCE S TE Y VBV T ANDL LT Y
DA FTUPBHESNARI F e OETH2 TR =L s, 207, K&

(ZSOSDHEA IR B U — RS 5 2 L b, B U —W b ki
AZHE LTz,

Table 3-5 (ZZNZINDFIEITNE > THIE LI MEME & 458 & BEICih - T
FDHA T HFM LR RE R ULz, =T — RIS T, T CTORE RS
N, AAT2~3, £2iZ3~5OYMEFIIAL ooz, o, A TREEE HE
Gn7c DRAROFF A EAETIT, FalEELT S L IIMoPME L 2 56 E£ 1 HE LN
7

ZOZENDL, ABEAGE LR H% 1~ 30 0D Y —I1X EORFITH - T
HEEATHLET 2B Hilis 7 ~ 8 » ALEOFLIR SR L CRIEZR WP T
b T, e FHNEEEOBRMESEE AP IR IR LT vtk Tth o 2 & %
e Lo, NE—7— NEHHIE > THRIE L 72BR D2 & % Figure 3-3 1277 L
720 80 4312 DINTZ SITOWTHAIZ FEAUEL U TR e S 255 &
B 100 %, {BRGERL 91 %, #RGERL D168 %, #2x&Eh. D2 54 %, #oaEh:
D3 106 % TH > 7=, #iEhi D1 & D2 (ZHA NS AR THz &2 & < ik
LT LS EDBRICR & 2R+ DR DJRIZTEA TS, Table 3-2 (2R L7z K 9
(ZREROERL L 72 BRI, 22 SEE D@ WKL Th o T, FRTHEEOER. D2 13656

Kl LTk Fexi e ileia—2R5Mz2 LT WMBLIZSLS Y &
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LCIE@E#E Faxyv el o— R 5Nz iR D3 X k35 &

Table 3-5 Properties of the resultant jellies prepared from dry jelly granules

Reaction For baby For people with difficulty in swallowing
Samples time Hardness Hardness Adherability ) Permission
) Type Cohesion
(min) (Pa) (Pa) (J/ms3) type
1 2,114 2-3 1,222 269 0.8 I
5 5,736 3-5 4011 448 0.6
Powders
15 9,154 3-5 6,634 686 0.5 I
30 10,516 3-5 7,652 819 0.5 I
1 2,139 3-5 1,000 267 0.8 II
Wet 5 4,921 2-3 3,684 595 0.6 II
granulation 15 8,302 3-5 5,736 892 0.6 I
30 9,601 3-5 6,926 1,128 0.5 1
1 1,241 3-5 535 228 0.8 il
Dry
) 5 3,400 2-3 2,209 591 0.6 il
granulation
D1 15 6,182 3-5 4,215 780 0.6 il
30 7,181 3-5 5,016 838 0.6 il
1 764 3-5 382 164 0.8 il
Dry
) 5 2,648 2-3 1,534 470 0.6 il
granulation
D2 15 4,539 3-5 2,897 613 0.6 il
30 5,679 3-5 3,533 771 0.5 il
1 1,579 3-5 777 306 0.8 il
Dry
) 5 5,984 3-5 3,298 846 0.6 I
granulation
D3 15 10,340 3-5 5,663 1,097 0.6 I
30 11,128 3-5 6,226 1,187 0.5 il
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Figure 3-3 Effect of different dry jelly formulations on hardness of the
resultant jellies
The hardness values were measured after the reaction over time.
O; Powders, [1; Wet granulation,
@®; Dry granulation D1, B; Dry granulation D2, A; Dry granulation D3.

Values are the mean + standard deviation of five measurements.

A LT W2 & ORGSR & L CRE Y — DT SR EL 2o
TmEEZLND, 22 L, R D3 D 1 7007 SFHFIERERL LD §
RS 5 3R LBEICB W CTHARIERIER &L RIfEON S Lo TnD, 2
AT, BRI KRB U CREE L= RIS T 5 2 &b - ST XRT 5
FTICTIINELTEDEEZ NS, Figure 3-1 (T K 9 IZEkIE, hifiE
AN D120 ROV A B DOE Y — D07z SITH 2 2 IO
THER L7z (Figure 3-4), ERIMITIAK LToARF2BIET 5 L T X TomAGE
BIIZF T 75 pm ~ 150 pm & 150 pm ~ 300 pm DY R LR KD EF-23

OB, TR LRNEZDNES XD bRk LIS DENEFEICES 2
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S7=DIZxE LT, 300 pm BA LY X-CIIkEME T AT R 3 g DRI L
A TIEE U EEIRE T D SEOR L0 E O X 0 RWMEZ 8 LTz, inakaEhe
TIXZND DBEFEMED BT 0 A XORERINRBIET H Z &L TRV VT & &
MED RN D EE 2 b5, BEER.TIX 300 pm UL EOH A X TH->TH
EITKIZZR CATKRIZOBML BE LIPS O, falEh & g4 5 &
I 2GERL D T 303 e SN RIFE TR RO EIT/ NS VEH BB b, 7277
L. E600ERGETH->TH 300 pm UL EOY A X L7222 PO )T S
SNOFHITNSL D206, BUETOINCSIORB Y — 215523
FIOKE SEHIETHZENEETHDL Z L 2R LT,

VL EDORER DG AERL & SR MO TR O R W T Th > ThH,
ARG D LT % 2 & Zfifgsd LTz, 7272 L, BRi oY A X9 Y —D
WVEIZ 58 A 5 2 B R OBE 1T, EE RN ZMA 2 Z Lick->TEY

—DT IR Z RS TRR 2155 Z LN TE L 2 LidbioTz,

5,000
4,500 A —
4,000 "

~ 3,500 1

& 3,000 -

@ 2,500 A

2 2,000 A

2 1,500

= 1,000 -
500

0

I
II ,Iﬁ%L

150 - 300 300 - 500

Particle size (um)

Figure 3- 4 Effect of particle size in dry jelly on hardness of resultant jelly

The hardness measured at 1 min after adding water to sieve-classified dry
jellies.

M; Wet granulation, [J; Dry granulation D1, ¥4 Dry granulation D2,

B Dry granulation D3

40



EoHi FROREN
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AR O BB A T STV A 0 aHaM cha Lz Ga & SV R
NG —HE T 2R EEE LI L EERRAZ1T -7 (Figure 3-5, Figure
3-6), TOFER, /ST BERITRATF Lo b OIS EO BT /e Dy o 7223, 438
L72 b OIXRAT 2 % DEERORRIRD b, Z ORESIZ T E %
g LT < s, BEELOREBO E EZEANEICHT D L% FIRFC
BEEBLT AR ETEREC IS 0o & T2 BA O ALITR D H T,
BLOWEMWEIC B A 5. 2 e o Tz, 723, Table 3-2 & Figure 3-5 D& B A1Z1X
ARNPDHD, THWEIAKREBAOLZEMNEZDVDEOKIETITO 2 L2 HIIZ

Table 3-2 & Figure 3-5 TIZERDAEHFEZ AW Z LITER L TWD, Fof

60 110 5
(a) 108 1(b) 4 1©
901 106 - 3 A
< & S
o | = ~ 104 1 < 2 T
$ 40 [SH=! o0
3 O\ e g 4% 102 7 é £1 ‘ \
30 SRESg—=y, £ 2100 1 OF—e— g o %2 55;“
° £ 05 6% \w—<m 511 =7
020 - 8 & ) : A 0
g < 2 96 - \r ‘/ L-2 A
< © /A —
10 _ 94 N L T '8 7
92 -~ -4
0 T T T 90 T T T 1 -5 T T T
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Time (weeks) Time (weeks) Time (weeks)

Figure 3-5 Results of stability tests of granules

(a) Angle of repose, (b) Acetaminophen concentration, (c) Loss on drying
@®; Wrapped with film, A; Opened bottle, l; Opened bottle with drying agent,
€ Unopened bottle with drying agent.

Values are the mean + standard deviation of three measurements.
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Figure 3-6 Relative hardness of resultant jelly in stability tests

The figure shows each reaction time. The value of the figure shows the
temporal change in the relative value at the start of the stability test.

(a) 1 min, (b) 5 min, (c) 30 min.

@®; Wrapped with film, A; Opened bottle, l; Opened bottle with drying agent,
€; Unopened bottle with drying agent.

Values are the mean + standard deviation of five measurements.
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Figure 3-7 Dissolution properties of different formulations
The dissolution rate of the resultant jellies prepared by adding water for 30
min to different jelly formulations measured over time.
(a) No coating on active pharmaceutical ingredients
O; Powders, [; Wet granulation, @; Dry granulation D1, B; Dry granulation
D2,
A; Dry granulation D3
(b) Coating on active pharmaceutical ingredients
<>; Wet granulation with a coating of acetaminophen, 4; Wet granulation
with coating of theophylline
Values are the mean + standard deviation of three measurements.
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USP (24t -> CTHIE LT 36,

AR HElE 5 mL, 2-7' 1% —)L 60 mL (ZHERK A M T 100 mL & L7,
BiH: 7=/ —NVT7XLb A 1gkh 95 %TH ) —//LIZEMNLT100 mL & L
72

X7 F v 5g & AR 100 mL & B —H—IZ AH 10 o L7z, 2 e bk
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L T MEDFHM 21T o 72, METARICIL U THERALT OG22 — AR
LI, FIA B —LKOEREIITFEIZ1:3 L5 K51ZL, FIA4EBY —

DEIFA 7 v —ADOREEIEGEEZL TR LT,

1.2.3. FSAE)—DRBEZDE) —Wit DT
HRORE DT Y —FNE, REIED 22 WIS LI 7 RO BGIE STk Y | it

51



YD B DG G IR DR OFIZIC /R D L ER SN TND 2, ZHITHEDSE,
MENMED 22 < EORE R > T D0 E B CHZET 22 LIk > T, 7k
LTCWADERINZFER L7z, 7 b LTV D LB L7 b iz T, 7 U —
TA=Z = DTS- Bl E  E'NICE ) —WEORE 21T - 72,
Y —WEOFMIZER L7227 YV —7 2 —%—X RHEONERI RE2-3305C
(BRILFE, D) Th D, 200N O — ReLiz ., 7o 7 ERE 10 f5I0H%E
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B IR 7o, 2y Z IR TIRER D O BOGIRER 2 31 U 7z, — @ RER 23808 L 7=
% (143, 547, 15 45, 30 59) \CNEWMOUREMVETMN 2 M U 7o, 284 fEE
L. BarbNEMDRENE BT GE X7 VB L T e bENE L2
WIGEII T AL L T D EFEH Lo, FENHE B2 E DIZ DWW T, EA 16 mm,
WS 256 mm OMBPRT T Oy —EHORIRD 7 )V —F A —2—TE I —
PEEWE L, e S-EBHRE O, e S-EHR TR Y — 7 BN E LT
Bald, TORROMNS Zidk L, B, B — 7 NG E 38R L T

IR LT T2 SO KRIEZ7eek LT,

52



1.2.3.2. BFEOOMYHBLEE)—LZOE) —MEDOFFE (Rl s
M-E-FERIE)

B —2AH»O MY MU TEHE L7z, A% (Ef£26.3 mm, && 22.0 mm,
AfFIEAR Y 7e e L BES 7T AV VI, KR IR 748U —1 g 2
L. K3gZ&MMx THEBIZ~Y K7 —T 30 BEINZIRE -, »EEEK TREED
OEOGKHM ZFHI L. 30 0 DIFR T, NEMAZE SRV E ) ICHEE L TR H
L. BRI 2 i L7, B OBV H L L & BRER> TS b0 %
T LTS EFHEI L, TBRERS> TWRNE D& 7L L TV & FFf
Lz, TBRZHR > TWDHHDIZHON T, EAE40mm, &S 8 mm O Z
VX —ERAVALRD 7 ) =T A =2 —TE Y —EERIE L, 2o SR
EHO Tz, RREIZB WIS LN 0T S-EHR TIEHMEIC 1 SO E—27 R
BONTZDOT, BE—=ZHRONS LEEZFT,

1.2.3.3. FILDERE & %5 % pH OFF

Her (EFE 24 mm, &S 50 mm, A& 14 mL 47 ARELR ; 7 XU U,
KB I RTF7AEBY —2 g ZFFHL, K6gxEMATHELEL, 30 PEKRYIEYE
Too MEREK TR O RISFEMAZFH L, 30 B Z &2 pH A —%— (KK

D-52 MR : 6252-10D; @RI RAERT  AUED) & HWCHRIE Lz,
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E2ENER

2.1. #H

RI7AEY =D HNW=~_7 F ik, CPKeleo (¥ a—T7) Opfhg =
maf CRFR) 12 TR 2720 e, £ oMic GDL GRFEbFLEM. Kik) |
DCPH &K UWekFE T U U o CROVEALFEER, K) . A7 r—2
(FRrEr R, KB . 7 = @BKFd (B>~ T, BERE) M Lz,

RIALBY —ICRML-ETAERZTE VT 7=2r (T <T AR
vF, BUHTF) BHEH L, RBICHWZKIEZ, WD O W RY Elix Akl
225 . (Integral-3; A/NZHEH, XL aB v ) THEBLUZKEZHER L,
RIALBY =R DKDOMEEDFEEAfERT D72 DI Lo RARKIE, —#
DA—=/N—=~5 =0y MZBW T 7 VI E AT STV D b D ZIEA
L7,

Z DM LB 7R AFR T~ TROGHEEE M . B L7 A L A FEHEE )
(KB b DEER L,

2.2. HABAE
2.2.1. FZM4EY)—DFRAR

RIABY —DEARTD D BAKRERWTZE a2 R =F L o R/oORIZ AR
TEKIRVIBERIABY —& LT

2.2.2. F3A4€E)—IzmkKkLTEY)—%RHITHFIE
wes BIOEOERL 40mm, &S 30mm, & 26 mL, 7T—/X—f(J/R U 71

ELUBIRSE L RAZ Y M =2—A7LE R ICRIFA BT —2 g 2R

54



L. K6gZMATELIZY FT7—T 30 BHENZIREZ, NEEEETIRAN
O ROGKH Z 5 L8 U =W oflE 217 - 72,

2.2.3. HU—miEnAlE

VU —WEOFIICEH L= 2 U —7 A —4%—(Z RHEONERI RE2-3305C
(FRILE, ) THDH, 200N Ou— KLz v, 7o FERE 10 fFICRE
L7z, 25 CCHEHAZ 16 mm, &S 25 mm OHEROT T Y% —% 1 mm/sec
DI TE Y — DRI LT 90 %EM S 7o, 2o S-Elhfra i, P
V=7 B ONTHAIX. TORKON- X ek Lz, ©— 7 NARAEREGS
I L Con LTz S O K& fodk L7z,

2.2.4, EMEECFFAE)—DTIIE~DFE L EYBHFEM
THUIEET AN EDOESN 4em DIEFFICRD LI CHy L

%, MEZe— b —LLCEFE (EFEO 1LMR 1Tem, &S 1.5cm) D%
IR TE DL DI Lo Beaa Fi L7 (Figure). ZORMHRITE T/

73T mg EEAWMHENSET BN T ) 72 DGEDA I B —AEFEL

CILAY .

Figure An aluminum composite film and configuration of jelly used for
dissolution tests
(a) Mold formed by film; (b) Cuboid jelly
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WMFDRTARBY —#0212g #Mx TERAL, EMEZLRIAEY
—& Lz, 2Ok, K K0.75 g #MMZ T 30 BN ZEE T, ZREK TE
RO USRI ZFHI L, 553 & 30 DK TR LT B Y — &2 {5217 e &
T NWIEE T ANV LW THEY LSRR Z 1T o7z, R LS
JUE 1380 lem FRE DS HIKTH - 7= (Figure (b)), AEHFERIL A ARZE R T —
IEABRIE ISR S AL TV D /8 RAWVEIZE > T L 72 37, R 1T NTR-
6100 (& LEZEM, K 2RV, BRERRIGKE L, BHIRER 5 27, 10 47,
1543, 2043, 3043, 4043, 6043y, 180 s DKETYH 7Y 7 Lz, v
7V T LT IRIE S R EERE U-2900 (KB SEANA 77/ mo—X | B % A

VT 242 nm OWSEEEZRIE L, IWHERZREH LT,
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EIENER

3.1, #H

RIA4 B =0 AW RENCIR, 7 F v (Z8E. KR . %
VBNV U LABLIOARATT U B Iy A ORI FREER. KB |
A7 m—Z (RFEFRER, KD . & Redrrmeitin—2 (HARHE
B, BH) | KEHRE Rex 7 mebrn—2 (LS TER, H)
EHEALE, ETAEME LT R T 7oy UREEERK, KR B X
OTF7 14V v (L7 AV LFOEMZERR, KB 2t Lz, Epoa—7
g U 7F T v v — A KGEKR FMC, 1Y 74 1v=7) BIOR7 =

B b U =FL GRS, 30 2 Lz,

3.2. HWHOARAE

3.2.1. EBEMRE (EH)

Table 3-1 DIEARMNS DRIy % RV =F L ARIZ AN T 3 4RV IEE TR
BMREEAE LT,

3.2.2. ERiEM

Table 3-1 DEARNST DG % R Y =F L ARZANT 3 IRV EE., it
B RgEE (7 m— = — & —3 FL-MINL, 7 v > FREER) % Hv T
A&k L7z, WAUREE 70 CTKEMED LY 2 RE S & Lk, il LT

1,000 pm LA E ORI % FRE . 75 pm ORI - TR &2 157,
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3.2.3. FzxXiEH

Table 3-1 @ D1, D2, D3 IZRTUT O ER Y =F L U RITAINLT 3
SRV IEEZ, 2hbzrzue—F—ar 7 Z— (B TF-MINI, 7uA1 >k
PEEM) TREEL, Boni VAR E 7T Ruea—3I A 197S, 27 U —
> 813 um, /XL v 7)) TR, & LT 1,000 pm LA BRI 1% R

. 75 pm DERIZFE - T2 Bk A2 157,

3.24 REDIA—FsVFEa—F1VIREZECEROAS

BB RIS E OWAIRE % 656 CICEEL, 771/ 720 LT
FH7 4V ckt LT F b m — 2k SR (EE45 30 %) 40.3%., 7 —
VIR Y =T 2.9 %, KK 56.8 %DEIEG TIRE LIZbOEEES & L TR
FITKF L 200 %MERE Lo, EERITWIRE 70 CT 60 iz Lz, 556
TR I H B & 1,000 pm Off T LR F 2R\ b DZ2 a—T 1
TR L Lic, a—7 4 U 7 RIEOIYIRE AR Lok, EWIREDN 10 %
ERDEDICa—=T 4 T FRERE T DIZOIHEARLT DA 7 10— A2 U
72 Ji% C L L7z (Table 3-1), CHLEDH LT F o BY UERAILT Y
A, A7 a—R%ERYZF L URICANT 3 MRV IR, iEhEiEhikE o
WEIREZ 70 CICRRE L., KEMEEL THYRREI L L%, fMiBL T
1,000 pm LA EORiFZ R . 75 pm Ok~ 72 b D& 7T ARERL & L
e A—T 4 TFIRE T T v RERI ARG L Ta—T7 1 v 7 REEE & kL

Vot Y
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3.3. EHADFEMAE
3.3.1. HABKOEHER
B A OTRITEFTESEE U, VE-9800. (#HF—=> %) ZH\\T 200 ;%

THEIZ LT,

3.3.2.  ¥MAME DR

B LI RTAEY —OBEMME (@200 TIFE, ¥ v B THOM
DN S BEABIOANT 2T /) [ZONTHRYF—F 24— (Al
PT-X, RV BV IZa W) 2HOTHRIE L, BEAMIEE (710 pm, 600
pm. 500 pm. 300 pm. 150 pm. 105 pm. 75 pum. 45 pm) Z WV CHIE

L. BHOH L —F—REH R ESmEEE (v 7n Ty 7 B MT-

3200, ~A 7 hT w7 « ~JLR) Z2HOCTHIE LT,

3.3.3. EU—1iEniE

EE40mm &3 15 mm OFHFICRTIABY —% 54 g #FRL, K162¢g
AT 30 MENZIRE T, NIRRT TRADDRICHRHRZFHIL, 15,
547, 1545, 30 5 DR RICIR O S ETHMHRIE 21T 72, BA 20 mm & S 8
mm ORI Z Vv —& H, JEMEEHE 10 mm/sec, 7V 77 A 1.5
mm b L< L5 mm T2 REEMIELZ, HEREIX20+2 CELZU—7
A—4%— (B RHEONERI RE2-3305C, =— Kt/ 200N, (iLE) %= H

Y
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3.3.4. E)—h 5 OFEMBE LD
TNVIBETANLEZ—UOEIN4em OIESFFIZ/RD LIy L=
%, WhH%xze—hor— L LCEMAR (EFEO 1A 1em, &S 1.5ecm) @
ZEMNRTE DL LIEAGEER L., ZORBICIFIAEY —025¢g
ZFEED . K K 0.75 g ZNZ2 T 30 MR EIRE -, MEIRERK TR DX
JERERZFHRAI L, 543 & 30 i DRER CTE Y — 2G0T 72 nE I v IEET
ANV DBENTE Y =20 H LBRBRIRICR A LTz, WHRBR LB Y —id1

AR 1 em BREDOEFIEKOEL Y —CTholz, B YU —HF AR SR HRER O
IR EHA 2 i 6D 7, s HHRREBRIE B AR 7 — ke BB Il S LTV S /8 R
JUETCEER L72 3D, 3K 7K 900 mL, /X KL 50 rpm, #&iE 37 C £0.5 C
IZERE LTz, A HIRRBRER T (LUEER NTR-6100 A H 7=, #RFFYIZ 10 mL
FToh TV TR, BT TR REOKERME L, Hohi
Yo7V TRIT R (A U-2900, BHENLANA T2 m o —R) %

WTHDEE 2 ]E L, IWHRERH Lz,

3.4 K34 EY)—FEROREMLDEM
RIABY =% EHFEETHU L CTHEMAT S Z & 28E LIROSEMIZEIT 5
L ENE A Rl LT,
a. oal oafiEkEr 77 20um/ AR =F L2 20 pm,
JER 70 mm x 80 mm D = — b, FERifE 5.4 g
b. BHENAARZ  RasBR Y =F L A& 250 mL, k& 120 g
c. PAEIEAEIR RS BRI AY =F Lo WAl ) B 7 5 g,

& 250 mL, FEKIE: 120 g
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d. RBAEIAGR  HastA ) =F v wgsls ) 7 v b g,

i 250 mL, fER & 120 g

TRCOREIZRIFIRE 25 C, FHXHBE 75 %RH THRIFE Liz, /e &
FRITERBEE C— AT SN TV DO HREM & Le, aldnad LTREBLZIEE
L7, b & clZEBRMEE CHEA SN TWARELZME L, FHIC 1 FERIBBR
RRICLIEBRBESEZMALLD Z 20 R LT, dIEBE Loz,

{RA7 U 7= liE B I3k 0@ v & Lz,

SMEL : BRI DINEW 2 B0 L CTOMBL & Bl

PPERIE : THE 3.83.3.0%MHFTZ UT 7 A 1.5 mm

Rz - FRERIZ 0.5 g ZFFELD 85 C 4 Rk o EEALE (%) %

CR
2R EAE 3.3 cm OFEEFBICH A& S 3 em (TRRE L2 6% T
T PRI A KIEAMR L. WOREE &2 3 R (RIS U-2900, R H S ~NA 7

7 ) av— M) CHIE
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AWFFRITER U, BAREIZRE 72 2 FR 8, BMERE 25 0 £ U7 AN I B Rt
RAPRFNFRRTEEE TN S BHRICIRE R 2B AR L ET,

AWFFIEATIZ D72 0 HFRE, FHIREZ 15 0 £ L 7ol BB R R BUAI A o =2

HR BET #EZdz. NEFSE BDF B (Bl REARKTFRURIAAT S0 B R T
) ICHEHNTZ L E T,

ABFFE DRI, By PERIE 23U TEY ) 22 W T2 720 Tl B SRR 2 )
FHRRE NI 2 K. KA Tk K22 5 NSRRI AL 85K 7]
RIZEH 7= LET,

AWM D720 T T272 & F Uz KRR A AR B %0
Z) B R, S KO NSRRI S 2 LE T,
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