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SUMMARY
Objectives: The Simple Suspension Method (SSM) is a method for administering oral
solid formulations via feeding or gastrostomy tube to those who have difficulty
swallowing. The SSM promotes the disintegration and dissolution of drugs and changes
their solubility. However, pharmaceutical companies have not issued test results on the
solubility and dissolution of suspended drugs prepared according to the SSM. This
study examines the dissolution behavior of such drugs.
Methods: The SSM was employed in accordance with an ordinary method as follows:
A drug was immersed in 20 mL of purified water at 55°C. The solution was then left at
room temperature for 10 min before being mixed by inverting the syringe 15 times.
Quantitation for the dissolved drug was carried out by HPLC. Information on the
dissolution characteristics of medicines issued by pharmaceutical companies was
gathered from The Japanese Orange Book.
Results: Three poorly water-soluble drugs (phenytoin, pranlukast and ibuprofen) were
treated using the SSM. The concentrations of phenytoin and pranlukast in the
suspensions were found to decrease with time, but that of ibuprofen was found to
increase. The solubility of these drugs depends on changes in the temperature of their
suspensions, and the solubility of generic products differs from that of proprietary
products. The dissolution test was conducted for 13 drugs listed in The Japanese
Orange Book to compare the dissolution behaviors of each drug with vs. without SSM
treatment. Dissolution was classified into three rates: rapid, moderate and slow. The
initial dissolution rates of moderately rapidly dissolving drugs were much higher when
the SSM was used. The dissolution behaviors of two drugs not listed in The Japanese
Orange Book and those of generic products were also compared with different
dosage/administration forms of those drugs listed in the book. A sustained-release
formulation, EBRANTIL" Capsule, is allowed to be administered by SSM to patients
with gastrostomy tubes. However, the initial dissolution rate of urapidil was markedly
greater with SSM. Therefore, it was thought better not to use SSM when administering
EBRANTIL" Capsules.
Conclusion: This study revealed that the dissolution behaviors of some drugs were
changed by treatment with SSM. It seems useful for pharmacists to have access to data
on how drugs dissolve when administered by SSM.
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dec : decomposition, %y fi#
HPLC : high performance liquid chromatography, &#iEiks7 v~ K75 7 —
ODS : octadecylsilyl, 427 % /LU v
PEPT1 : peptide transporter 1, “X7"F K F 7 > AR —F —1
PDF : portable document format, ;"R—% 7/l « K¥ a2 A K« 74—~ v |
QOL : quality of life, 7 AV T 4 A7 F7 47 (AEIEDHE)
rpm : rotation per minute, 78457 [EIHREL
SD : standard deviation, 1% {2
SSM : simple suspension method, &% %1%
Tmax : time to peak concentration, i e L H i FE 281) 22 i R
UV-VIS : ultra violet,~visible, &4}t/ ATHE
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Fig. 1.  Schematic Diagram of Gastrostomy
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Fig. 2.  Preparation (Ieft) and Administration of Drugs Using Simple
Suspension Method (right)
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Ibuprofen Phenytoin Pranlukast

Fig. 3. Chemical Structures of Used Drugs
B2 EBHIE

FI1HE HWEK
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Fig. 4. Time-Profile of Temperature of Suspension in Simple Suspension Method, and

Saturated Concentration of Ibuprofen and Phenytoin at 5 and 180 Minutes.
Each point represents the mean + SD of 4 determinations. Some error bars are hidden behind

symbols.
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Fig. 5. Amounts of Dissolved Phenytoin in Two Kinds of Tablets (100 mg) in Simple

Suspension Method.
Each column represents the mean with SD of 4 determinations.
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7T VT A MBI OFERI, 5 0B L VN10 TCIEREENTH LA/
v OH TR DBMLOBAN AT 2 R R <, SR EIR L & BREI LB
TIAfRVEN R D Z LB LN, 7Tk A N OEfifEElL 1 ug/mL LT
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016 1 Onon® capsules
014 | =21 Generic A capsules
= ' Generic B tablets
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Fig. 6. Amounts of Dissolved Pranlukast Hydrate in Four Kinds of Formulations (112.5

mg Tablets and Capsules) in Simple Suspension Method.
Each column represents the mean with SD of 4 determinations. *p < 0.05, **p < 0.01: Significantly
different from Onon® capusules.
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40 7 Brufen® tablets ]

I Generic D tablets
=1 Brufen®granules

eneric E granules

25¢
20¢F
15¢
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Amounts of dissolved ibuprofen (mg)
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Fig. 7. Amounts of Dissolved Ibuprofen in Four Kinds of Formulations (100 mg Tablets

and 20% Granules, 100 mg as Ibuprofen) in Simple Suspension Method.
Each column represents the mean with SD of 4-6 determinations.*p < 0.05, **p < 0.01: Significantly
different from Brufen® tablets or granules.
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Al L2 381%, EMHTicB VDT 7 == b A > (pKa=8.3) I3 7T
HHD, TN BA L (pKa=34) BLRA 7 7m 7z (pKa=4.5) (314
P ERET D20, SRFORMHE X0 BEIRO pH 285 2 & CiafEk
DEVWNELDLZENEZBND. 2T, BE% 545, 10 472 5N 3 B
2B KRB O pH ZI7E L=, Table 1 IR L2k 912, Wihoflsl
FEOfGE & & BIZ pH IR T 2 BM AR L7z, 7 == M CHEFICE, i
FIMT pH ICKERBVNIRBO N2 -T2, £, 770 H A MAITIE,
FERNC LD 7R VA ORERR O pH 3B TEWEB 2R LT, —F, 4 77
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Table 1. pHs of Suspensions in Simple Suspension Method.

pH
Drug 5 min 10 min 3hr
Aleviatin® tablets 7.70+0.01 7.76 £0.14 7.33+0.11
Hydantol® tablets 7.37£0.07 7.48 +0.06 7.07£0.13
Onon® capsules 7.40 +0.17 7.53+0.04 6.90 + 0.01
Pranlukast A capsules 7.37 £0.06 7.37£0.15 6.78 £ 0.09
Pranlukast B tablets 6.90 + 0.01 6.94 £ 0.05 6.56 + 0.01
Pranlukast C tablets 6.95 £ 0.00 7.07 £0.09 6.79 £ 0.17
Brufen” tablets 5.42 +0.05 5.30 + 0.37 453+0.01
Ibuprofen D tablets 6.21 +0.13 6.09 £ 0.70 5.06 £ 0.05
Brufen” granules 4.65 + 0.02 4.64 +0.03 4.19 +0.04
Ibuprofen E granules 4.81 +£0.00 4.82 £0.03 4.45 +0.06

Each value represents the mean + SD of 3 determinations.
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Table 2. Comparison of Concentration of Drugs Between Simple Suspension Method
and Saturated Solution.

Concentration (pug/mL)

Drug
5 min 3hr
Aleviatin” tablets 54.3 + 2.0 30.2+0.9
Hydantol® tablets 52317 30.1+£0.3
Saturated solution 53.6 5.1 30405
Onon® capsules 5.96 + 0.84 1.61+0.16
Pranlukast A capsules 3.05+0.69 1.15+0.17
Pranlukast B tablets 2.58 +0.37 1.21+0.17
Pranlukast C tablets 3.10+0.28 1.94+£0.19
Saturated solution 0.63+0.12 0.06 £ 0.01
Brufen® tablets 24.3£5.4 86.7+8.1
Ibuprofen D tablets 154+1.0 163 + 23
Brufen® granules 132 +1 59.1+24
Ibuprofen E granules 131+5 68.5+1.3
Saturated solution 138+5 88.4+3.8

Each value represents the mean + SD of 4 determinations.
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IZOWTHIE L. 7 == M YBFITOTNDY, 5 0% 20N IREZ L b
IS EITIRIEE LS (Fig.5), 722 0MEIX7 == b VIFOR D SFIE MR &
FEF L7 (Table2). L7=23- T, YVEY%V®ﬁktﬁyF~w®ﬁ
5 5 BIERATIC L 0 &5 L TH BN TORME T%ék%z%ﬂt
7T N A NRFITIE, AR ié%@m¢@77ywwxbmﬁ%
TR TR TRMEROIRE XV @UVMEZ R LTz, SEELOEMREEITRAEIC
FOVBEINTWE LD EMEIND. £, KK O EZ L LT 5E,
RHERLTH DA OO T RNVOBMREDI RO REP ST, TT LI A b
IXBRMEME TH D Z LD, BB D pH OEWNRFEICEE LY KT+ &
NEZLNDN, X2 O TR NOBEIRILA D 7ELEIZERT pH 275 L
(Table 1), £725272W\L 10 3BV TCIIIER CIRfEEZ R~ LIZ AL 7B IL
& B, CH®DpHIL04~05 872> TN\, TNV A D pKan3.4Th
HIEEEZDE, BERO pH OFEVOEET/NIWHEO L Ebhs.
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A 7707 B OBRERNZ I T 2 EM T, TR 056 1 1T iRE
KENZIZF U TH o722, SR O ERILRR & 2 L7z (Fig. 7, Table 2).
15 5 SR EBE A TR BT B4 770 7 = VBRI RICHE LR o T2 2 L D,
FEF & PRI D BRI FE O3, BUEHIEDEWIZ L 54 770 7 = U Off
ERIE DB WA MREEEIZEZ 5.2 TW D AREMENRE 2 6528, FEMIEAR
HCTHDH. —F DEETIE, 3 RHICIIT DEMRENFEROEFIRE DK 2 £5 &
ol ZOHAME LT, BEIERO pH NMLoRE L3R A 7T e T 2D
pKa (4.5) LI ETHS pHE.06 IZRFFSNTWEZ EDRZDO—KRTHDLHEBXD
N5, bbb, ~y A=V Nyl NN LEINLEAS T SO T
DHFHEAFLTDHIE, TN 7 = CBEOREKD pH 453 T3 1:1 T
HDHDICH L, DEEOBEK TIZNL:36 LY, 77 ®REICH~D
DEIRENB L E 2 Flc@EmE-ot b g s, ZoZ LiX, BEHLHIWV
I T E IS O UHINF AL DOE M K D BB D pH OISR MESEY) O fif
SIRIBIE T TR OVRFEMEIC B S 5 2 D AREMZ RE L TRBY, A% EbRD
A - S nEE L Bbis.

SEIOKREN S, [\ U ERTORATHATEOMEREDOENCLY, HE
BRI EICEZOH D T ENRENTZ. £, A 770 7 = UEEUSNSDIEA|
I%, 55°COIREGITIRE L 7= Bl G0/ ICARRIRE £ CIRME L, BFRE & biC
R OWRENME T T 2Ot THIIH L TWD Z ENREB I, 5 RE
ENFENE SN D EGAIZIE, 55 COIRE T 10 kET 52 & & TV DA,
FRIRICIB W TIZIEMIZ 55°C L 0 b @EiRd D WITKIRDOIRS 2 IV TV 555X,

Sy DFE BTN ST HIVT IR E SN D 7 — A b DR 2. 20D
£ O RGEITIE, WRMERER O HPIREEN LT 2 Z e +alc RN 5.
I BT, Wolz AR LT3 RGeS T A BRI R SN EC 23 DL &

D, FREFENERSZ AUCHE O ERINEIC B A2 52 5 Z L pmbhTng ™ L
7eh3 > T, 55°COIRE: T L T 10 0 RIE T 5 2 & ZRRRICIB WV T H I
SFAHAZENEBETHDL ERDbND.

iz, AN TR EOEFAIOR O & E%ZOKNEIREZ ZES 2
&, BRI 28, WROTHEMNETL, £ A/BBIZBIT L THh L AR
FI 72 AL WA A B AR S 2. 18 50 SR v 1 A oD o B R 2 SR O L (R4 C
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ITolotk, HODIEMRT 5 YT EFIVERRIE L 7o > THNICIHEA SN D Z
D, EERFNENIR LA TR OWIGHEE DN E E 5 2 AT
S5, BERHEAZAR LGS &S L, BN TORBORE L DI O%
fif B L 72 B 5 RBIE A JiAT L2 56123, BREE O 2213 & il b A RN 25 8
B E 2L EBbD. —J, IEREOVY U UNTHREE - R L 7oKy
P, HER BB R E < ORI TH D H N~ G ST OZEE)Z OV T
%, AEOMFOH TIIRAMRERZ LT L LN TE RN, & 2 BTIEHE
SHIGEE D EAT O A I K 2 BAI D B AR R 5 BB R E 2 28I
WCHEMIZR R 2179 2 & & LT
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F2E BFOEDEHABRBHREZIER L2 BREERITHR OEELE
HiE D T3

BLIHE WS

BERISCH T EOFRERMAIOR OB EHROERNEIEEZSBETH L, H
WIZEIT D RREE, RO TIRMENEITL, 2 INBITBAT L Th b AKE I 72 1H
LB NBRE S NS, fESREEORAITICE Y, RF O ERER & s@mi 1
R TITo 7o, FREEDNR S, 23 DO VEMR T 2 38 13 R FE ORI R
L7250 R, YOWLE DD OWIUE, v ua -y TR U F U HIED
& AN B ORIUTIE S, DU THHICRI A 25t &, BERIRC T 71 L HI1%
O FE AT BB N AR /2D Z L RINAEND Z ERMB T
6W>Lk#of}%%ﬁﬁﬁzi@#%ﬂ@%bk%%%ﬁﬁﬁﬁwZﬁﬂé
N5 ZECky, BEREAZNR LGSR, EYORIPGEENEE 5 =
ENTREND.

1 EICBIT DR D, fSBREIEORITICEY, BEOETLN, EK
anl AR L, —HB D SEFN I BTN R e if@%fé ENTRINTE. ZDOZ
S, BSREIERITIC LV EYORHEFERIC L ZEEZ KT T I enBZ 26N,
AR B WD TR I Z K 2 T I BIVE I 2 [BEEd 2 72 0121, 4RI
OWTIRHEBI O L EBIRT HLERSHDH. LnLAaRs, T XTOERKS
(ZONWT DD SHIREIEC L DB ERGT 5 LIRERETH D, €
2T, BEMFOEELIERTH 2 B R O R & 6 5 BEA TR O
PRI DWW TP RINAIREN E 9 2R3 5 HBY T, KE TIXFig. 81~ L7=%
K OEEGHOBEHBRBERZIEL, TOFEMTZITI L E b, ThEh
O [ F i OO 8 5 SR IBVE AT 12 L VR R B~ DB 2 F1AIE L 7=
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Fig. 8. Chemical Structures of Used Drugs
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F2H ERFIE

F1H R®E
fER L 72 [E3K 5L Table 3 12R L7-.

Table 3. Used Medicines and Their Suppliers

Medicine

Supplier

Glimicron®-HA tablets 20 mg (Gliclazide)
Aleviatin® tablets 100 mg (Phenytoin)
Arotinolol hydrochloride tablets 10 mg [DSP |
Hydantol® tablets 100 mg (Phenytoin)

Gaster® tablets 10 mg (Famotidine)

Inderal® tablets 10 mg (Propranolol hydrochloride)
Seloken® tablets 20 mg (Metoprolol tartarate)
Amaryl® tablets 1 mg (Glimepiride)

Daonil® tablets 1.25 mg (Glibenclamide)
Carvisken® tablets 5 mg (Pindolol)

Lasix® tablets 20 mg (Furosemide)

Burfen® tablets 100 mg (Ibuprofen)

Mikelan® tablets 5 mg (Carteolol hydrochloride)
Artist® tablets 10 mg (Carvedilol)

Venetlin® tablets 2 mg (Salbutamol sulfate)

Atarax®-P capsules 25 mg (Hydroxydine Pamoate)

Sumitomo Dainippon Pharma(Osaka)
same as the above
same as the above
Fujinaga Pharm (Tokyo)
Astellas Pharma (Tokyo)
Astrazeneca (Osaka)
same as the above
Sanofi (Tokyo)
same as the above
Alfresa Pharma (Osaka)
Nichi-lko Pharmaceutical (Toyama)
Kaken Pharmaceutical (Tokyo)
Otsuka Pharmaceutical (Tokyo)
Daiichi Sankyo (Tokyo)
GlaxoSmithKline (Tokyo)
Pfizer Japan (Tokyo)

Gliclazide tablets 20 mg [Towa]
Glimepiride tablets 1 mg [Chemiphar
Glimepiride tablets 1 mg [Sandoz]
Damsel® tablets 1.25 mg (Glibenclamide)
Pamilcon® tablets 1.25 mg (Glibenclamide)
Glibenclamide tablets 1.25 mg EMEC |
Furosemide tablets 20 mg [JG]
Furosemide tablets 20 mg [Taiyo|

Towa Pharmaceutical (Osaka)
Nippon Chemiphar (Tokyo)
Sandoz (Tokyo)

Sanwa Kagaku Kenkyusho (Nagoya)
Taisho Pharm (Shiga)

Elmed Eisai (Tokyo)

Nihon Generic (Tokyo)

Teva Pharma Japan (Nagoya)
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HPELLE LT, 772 FVERZ A=A AT (ER) LV,
TaF ) a— VHREREEE, VT A w— VR, Iaxva—n, JRy
77K, YT X VR, d-7 a7 T ) v— UHERE, v Fe—,
TV FZVR, ZUAEU R, K7 == b AIRDEMEE T (KIK) XY,
A 7' v — )Wl ERH I LKT Laboratories, Inc. (St. Paul, MC, USA) LY, 7
nEI RROA 77072 MU UARIIY 7~T7 VR v F Vv Ry (R
) LY, B Rexo P oREmiiT Alfa Aesar (Heysham, UK) Xk v, Zh<
TUEA LTz, £ o2 TOREI IR S L <13 HPLC H 2 Hwie.

B2 FLrVT v I pLOERINE

FL o PT VBB — L= 10 KIRF DR B RS S PDF 7
TANEZE T u— L, EHEBRE%E, 5 10, 15, 30, 45, &KU* 60 43I
B HEMEL B CTHtAm- 7.

FI3HE S REE

S RBIEDFIE D ICHEIL L=, > U > (SS-50ESZ, T/ET U Y ©50
mL, 7/LE) (255 COMBIAK 20 mL 2 A, ZIUCHEHFEZ LEHH VT LD
TRVHIAI, IR T 10 o EiE%, 15 [EEEREEEE L.

A EHRBR

%016 oiE H AR I HERBE O Y KLk (DT600, Erweka GmbH,
Heusenstamm, Germany) (Z¥E#LL, 37.0+£0.5°C, X R/L[aldzEfE 50 rpm TiT-o
72, BAEBHRERERS 1 (pH 1.2, LUFE 19%) 900 mL H iz fi 5 gk
TR LR 20 mL Z#& AL, 5, 10, 15, 30, 45, K060 5314 IZ5kBRik
1.0 mL Z8E L, REOHE 1 WEzMxlz., o BRKIETT V& —
(Millex®-LH 0.45 um) TAi LT, FERIKD 5\ E H AR AR 2 17
(pH6.8. LL'F, & 2#R) TLOFIZARL, HPLC IZ LV 3R E 4 E & L7,
B, EHREIEIERITRC OV T, SBRBIAAREIC 55°COKEHRIK 20 mL %=
R C 10 /3 FiE L7 b O &2 EHBRBRIRICIN X CERBRZIT- 72
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# 51 HPLC 4#T

B HPLC A7 A& (BEfdfegr, w=#f) 12k v, "7 (LC-20AD), UV
B2 (SPD-20A), A — h¥ > 7T — (SIL-20A), B 7 LA —7 > (CTO-20A),
T H ¥ — (DGU-20A;), kU7~ k3w 7 (C-R8A) KV ZILD TR
T L& HNTITo 2. 51T A0 Inertsil®ODS (4.6 mmx150 mm, 5 um, 37— /L
A = Z) J O Inertsil® C8-4 (4.6 mmx150 mm, 5 pm, 2 — T /LH A = Z ()
R\, il 0.8~1.0mL/min & L, # 7 AEEIZS5CEMRF LT, K3y
DOREIZI T DMK E, BEH, KOMEHT T AT Table3 2R L7z. TrF
J =V, Vet EEEE (UV-1800, EEERERT) % VT 315nm & 380 nm (Z
BUAIWHEDOAL Y EE L. 72k, EREIINEELEZ V720 i &R
BEIZE VATV, HPLC ~DOEART 20puL & L7z,

Table 4. HPLC Conditions

Drug Wave length Mobile phase Column
(hm)
Carteolol 252 50 mm KH,PO, (pH 6.0) : CH;CN=85 : 15 ODS
Carvedilol 240 50 mm KH,PO, (pH 6.0) : CH3;CN=40 : 60 ODS
Famotidine - 10 mm 1-pentansulfonate sodium salt/acetic acid oDS
(pH 3.0) : CH3CN : CH3OH=780 : 190 : 30
Furosemide 229 50 mm KH,PO, (pH 6.0) : CH3;CN=80 : 20 ODS
Glibenclamide 230 50 mm KH,PO, (pH 6.0) : CH3;CN=50 : 50 C8
Gliclazide 228 50 mM KH,PO, (pH 6.0) : CH;CN=40 : 60 oDS
Glimepiride 228 50 mm KH,PO, (pH 6.0) : CH3;CN=40 : 60 C8
Hydroxydine 231 50 mm KH,PO, (pH 6.0) : CH;CN=50 : 50 C8
Ibuprofen 225 50 mm KH,PO, (pH 6.0) : CH3;CN=70 : 30 C8
Metoprolol 222 50 mm KH,PO, (pH 6.0) : CH;CN=80 : 20 ODS
Phenytoin 260 50 mm KH,PO, (pH 6.0) : CH3;CN=30 : 70 C8
Pindolol 215 50 mm KH,PO, (pH 6.0) : CH3CN=285 : 15 ODS
Propranolol 289 50 mm KH,PO, (pH 6.0) : CH;CN=70 : 30 ODS
Salbutamol 277 50 mMm KH,PO, (pH 6.0) : CH3CN=5 : 95 ODS




F6H FERR

55 16 CIE H ARSE R ARl A I HERL U, BAUBRIE - 7K (EIK) % Rl
#8 (HM-11E, EAPIF T, K) Ov—H—IZ A, 147 29~32 1518, &
g 53~57 mm TYH 5 B NEEBNZIT O L O ICHHEE L2, BBREE &b T3 -
X, FTOMENE—T—DENS 25 mm L EiZeb koL, —h—IZ
ANDEBRIEOEY, RBREN KD TRz s &, HBRiEO LR ROFEIC
—HT oL L. 8AlL, B TEAAICONT, RBgRD 6 KDOH T AEIZ
FNECEE 1 ET > A, 37.0+2.0°C THRlBRIK 2 1ESh S 872, fIE fEYE T,
REL O % 777 AERNIZELGRD 720D, IO THHLNIIFEEE &
EDTWRWIREOWE THDH E X, HDWVIFIREMEORIR XX 7 VR 5
DWW Thod e, REHIRELZ DL L, Rz To7.

WIEH T— XN

BTOT—ZILEE R ERZE (SD) TR LU, S5 BREEO Ik & Ik
FER R IZ X DIRHERIZ OV T, Student’s t-test (2 & 0 p<0.05 # LA CTHE L L7=.
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EIH MR

BIE ALrV7 v/ B BIN TS EERLOEHZES

FL V7 y 7 IR R el S TV 5 1B D EHRMIZHOWT, F
LDy I RE A — LN VI S LTV S SEAN O 1 RIZEB T Dk
B 72 R R &2 B Cat Bt~ 7. Table 5123 K912, EHEMLICL->TZED
WHARZ =38 EIETho7on, i 3 2O —T 12516 d 2 &n
RENT. Tbb, EHRERBAG 10 0FRE T 80% AN T 5 0T
W 5 EFEMS (Rapid group, REf) J, #RERBALATE 10 43 Tl 13 50% A
Thr2Hb00, 1HMZICITIZERSICTEHT S [FRONICEHT 2 EEG

(Moderate group, M &) |, 726 NCERBRBALA HIEHIENME L, 1RREEZTH
50% A0 D [IEFITITAE NIV EESES, (Slow group, S#E) | @ 3BEICHHT H 2
ENTER. oB, IR — LB 10 I8 T HIEHRITH 69% TH - 7=
2,5 71T BIT AEMFEILE0%E ETHLZ O RECET A Z L & LT

Table 5. Cumulated Dissolution Ratio (%) of Drugs Covered in Japanese Orange
Book

Elution time (min)

Group Medicine

5 10 15 30 45 60

R Gliclazide tablet 20 mg 68 88 96 98 >99 >99
Famotidine tablet 10 mg 52 81 89 96 98 >99
Salbutamol sulfate tablet 2 mg 98 >99 >99 >99 >99 >99
Carteolol hydrochloride tablet 5 mg 95 >99 >99 >99 >99 >99
Carvedilol tablet 10 mg 46 69 75 82 86 88

M Propranolol hydrochloride tablet 10 mg 28 43 54 84 98 98
Pindolol tablet 5 mg 18 31 42 67 84 94
Metoprolol tartarate tablet 20 mg 10 28 45 94 97  >99

Aratinolol hydrochloride tablet 10 mg 16 79 92 95

0

S Ibuprofen tablet 100 mg 0 2 12 18 23
Furosemide tablet 20 mg 5 15 19 30 34 39
Glimepiride tablet 1 mg 0 1
Glibenclamide tablet 1.25 mg 0 2




F 72, Table 6 (21%, TNENOEYOWHEILZAIME (FS, pKa, EMRE)
EE LD BEYOMEIZISEIETHY, SHOEYORMEITNTIHIK
WHDOD, RIS M BECET 2 EM ORI L L CEBIfEZR & OITRWEH 72

ST,
Table 6. Physicochemical Properties of Drugs in Japanese Orange Book
Group brug Melting Ka Solubility (mg/mL) at 37°C
point (°C) pH 1.2 Water
R Gliclazide 165-169 1.8,5.8 0.22 0.044
Famotidine 164 (dec.) 7.06 29.0 1.9
Salbutamol sulfate >350 9.3,10.3 Not found 0.26 (20°C)
Carteolol hydrochloride 277 (dec.) 9.74 49 61
Carvedilol 114-119 7.8 >344 0.0224
M Propranolol hydrochloride 163-166 9.45 40 100
Pindolol 169-173 8.8 14 <0.05 (20°C)
Metoprolol tartarate 120-124 9.7 >1000 >1000
Aratinolol hydrochloride 235 (dec.) 94 0.70 5.94 (25°C)
S Ibuprofen 75-77 4.5 0.053 0.077
Furosemide 205 (dec.) 3.9 0.016 0.049
Glimepiride 202 (dec) 6.2 7.0x10° 0.00027
Glibenclamide 169-174 6.8 0.0 0.003




F2H MHRREEETIC X 2EHEE 0Lk

1. RE

FLor Ty 7S IVTO DB R L0, H0ocE T 5 R B
KE#%?U&?VF%,77%%9yﬁ,%w7§%—wMMﬁﬁ HIVT
Fda— VYR SE, H P u— LEEIZOWT, 5 REERTTIC X DRI
DUNT R L7z,

(1) 7V 275V (FV 227 v ®HA § 20 mg)
REOFERPAE CTH 2 7 7 72 REEIL, MSREIERITICLY, BEHERR
BRAGAIH (5, 10, 1543) ICBWT, FEREHRO LEPRO NN, €D
REIINSWLDThote. F£7z, 156 LI CREEHRITEI L LR, £
DEIR 2T LTz (Fig. 9).

100 1
80 -
601 *7
40 -

20 7

Cumulative dissolution of

gliclazide (%)

0 T T T T T 1
0 10 20 30 40 50 60

Time (min)

Fig. 9. Dissolution Profiles of Gliclazide in Glimicron®-HA Tablets 20 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). Most error bars are not shown when the SD values fall within the
symbols. *p< 0.05, **p < 0.01: Significantly different compared to SSM untreated.



2 Z77EFVUE (FAZ—" 10 mg)

ERAZ IV HRREETEETH L 7 7B F UL, A RBREEORAITICE D,
T HFRBRBA A 5-10 212 2B 1T DIHRITAREIZHE R L, 54 TlEE 100% 122
L7, F7z, 3R 10 5L TIE, S REEOFEOA I X D% MO
ZIXIFEAERD N o7, 6L, 7V 777 REELRBRIC, RO
e &I HRIIR LI T Lz (Fig. 10).
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Fig. 10. Dissolution Profiles of Famotidine in Gaster® Tablets 10 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). Most error bars are not shown when the SD values fall within the
symbols. *p < 0.05, **p < 0.01: Significantly different compared to SSM untreated.



(3) VT FET— BB (% R Y 2 ®8 2 mg)

KSR OIRIFRICHW SN D B, SR ERHSECT o 5 VL7 ¥ — Lk
FEIL, ESIREIEORATIC LY, RERBHLA 5 /3101 D H=RIXITIT 100% 123
L, FEMEITRAICH AR THBERZENRD bz, —J, S REIEIEEITRICE
Wb, ARERBALS 10 43 TIXIEBARICE M L2729, 10 43 LIRITE HRICA B2
ZITRD o7 (Fig. 11).

120 7

**

100 - —§— ﬁ

20 7

Cumulative dissolution of

salbutamol (%)
N
o

0 T T 1 T 1 1
0 10 20 30 40 50 60
Time (min)

Fig. 11. Dissolution Profiles of Salbutamol in Venetlin® Tablets 2 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean £ SD (n = 4). Some error bars are not shown when the SD values fall within the
symbols. *p < 0.05, **p < 0.01: Significantly different compared to SSM untreated.



(4) BT Fu—LiEEERE (2452 %6 5mg)

mIMEFEDTERICH WO D B FIEEREE Th 2 VT A v — VIR GE
%, BSRBREEMITORRIZED OGS, IEFICHELINT, oA 5
FIZBWTIRERRICE N L. @S EERITIC L0 EHEERLG 5 212k
T AEHBEOLNEBERENRO LNTNEDETDT N TH-7= (Fig.
12).

12070 T
100 1 ; 4%
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Cumulative dissolution of

carteolol (%)
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o

Fig. 12. Dissolution Profiles of Carteolol in Mikelan® Tablets 5 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). Some error bars are not shown when the SD values fall within the
symbols. *p < 0.05: Significantly different compared to SSM untreated.



(5) ARV u—LgE (7—FZ b+ ®8E 10 mg)

TIVT A v — VR RE L RIRRC, EITEEDORRICAVW LGNS f A
Wi Cd o AT r— L, fSRREIEL T LI2E, W 5 4
(ZFBUWNT, FEREATIRFIZ EE T 35TV WA =R D BE R 3589 B a7z (Fig. 13) . — 4,
10 3 CIHAERELDH D L OOZOREIIIEFIT/NE L, 15 5 UBETITHER
ZIROOLNT, FLEHRITIIT -EL o7,
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*
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Fig. 13. Dissolution Profiles of Carvedilol in Artist® Tablets 10 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean £ SD (n = 4). Some error bars are not shown when the SD values fall within the
symbols. *p < 0.05, **p < 0.01: Significantly different compared to SSM untreated.

I EOFER LY, REEFICET 2 ERMNICK LTS BBIEIT LI BE, W
FRERBAAAATH (5~15 77) IZBWTIRHFROHERFRO b, R 5585
BHEITE LR THEELDR S D00, 10 pUBEOEHEOMAT 512
FEIFFERIT/NE L, F72 16 LB TIRIZIEREICEH T 2 EmR A b,



2. MEt

WIZ, AL VT 7 ICEE SN T A IEHRERRE R (Table 5) Lo, 2%
MITEHT 200, EEIIZEZERITHEH T2 MBICET 27w 77 /1
— VIR EE, B Re—)LBE, A N wo— UlafgEsE, 7 e e—u
WIEHREEIZ DWW T, S BETERTTIC L DT D W TH L7z,

(1) FurF ) u—ERESE (5 Fv 8 10 mg)

EILEEICHNON D B ZREEWIETH L7 17T ) v — VIERBIE ST,
5 D IR BIEIERET T CIE, IWHERITP 500K L, 45 HTIRIE Il -
7. ZHUSH L CRi S IBImEORITIC L v, RBRBALE 5 00D 15 DR ICoNT
THEHRITAEENOEHE L IHRL, RERBALE 15 5 LI CHREERIXIZE—EI 7
ofc. —J5, ARG 30 LA TIE, S REIEORITE X OIERITOWT I
DEMES, 1FIEFR CEHEEZR L (Fig. 14).
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Fig. 14.  Dissolution Profiles of Propranolol in Inderal® Tablets 10 mg
Closed (®) and open (©) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). **p < 0.01: Significantly different compared to SSM untreated.



(2) B Fue—n (BRI 8 5mg)

FurT ) a— R L RIS f R ARENEKRTH S EY Ra—LEEd
F 72, WO RREIEIEREI TR CIXIAHERIT 60 3 E T LN ERF L. —7,
13 5 S B A T CIIRRBRBALE 5 DICB W TE LWIERHRERED b, 0
%L 45 32T TR A RIS R L, ZRLBEOBEHRIXIZIEEIC
72 -7 (Fig. 15).
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Fig. 15.  Dissolution Profiles of Pindolol in Carvisken® Tablets 5 mg

Closed (®) and open (©) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean £ SD (n = 4). Some error bars are not shown when the SD values fall within the
symbols. **p < 0.01: Significantly different compared to SSM untreated.



(3) A b Fuu—ERERESE (v 4 ®8 20 mg)

BRI TH D A N7 e o —/ui, SEE LT g BmEEREK o ¢
HIEFITE VW KIEMEZ RS (Table 6) 728, AL U7 v 7 IC#E SN TV DI
HERBRRS R (Table 5) T, BRREMIZI0 DAL, REFEOEEKMIZHAT
WHHERBEWZ LRSS TND. ARBRIZEW TS, 5 REIEIEETTR
T, EHERITRR & & B IZEMRICE R L, 30 0 ClREZEICEH Lz (Fig,
16). Z A% L CHl 5 IRiB A T CIIaRBREAAA 5 012\ TR RIT 80% LA
FiZE#EL, HFLUWIEHEERED S, 30 2B TITAERERZTRD b
ol
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Fig. 16.  Dissolution Profiles of Metoprolol in Seloken® Tablets 20 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). Some error bars are not shown when the SD values fall within the
symbols. *p < 0.05, **p < 0.01: Significantly different compared to SSM untreated.



(4) 7uF)a—)LEEE
(7uF /) v—)ViERkESE 10mg [DSP] ; BT L~—/ “8F)

BERBEERETHL T aT /) v — X, L U7y 7 IS TWD
T HAABREE R (Table 5) TIZRABRBALA 10 70 £ TIXIE & A EIEHGED L
M, 15 3 DB 2RI IE RN R L, 30 pRICIKIFIEREICEHT 5. 2o
PRSIk U TS REBIE 2 E1T3 2 &, 5~15 /720 TH BRI HHHEED T
DB, 30 S URRIRIZEERICEH T 5O R ERATBO bR kol

(Fig. 17) .
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Fig. 17.  Dissolution Profiles of Arotinolol in Arotinolol Hydrochloride Tablets 10 mg
'DSP|

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). Some error bars are not shown when the SD values fall within the
symbols. *p < 0.05, **p < 0.01: Significantly different compared to SSM untreated.
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3. SEt

FL VT 7 I I TV AIERHRBRE R LY, BWHNEW S FHIET
HAT T T 28, 7utvI REE U AV REE, KO IRV FIR
BEIZ DWW, S ISREEMITIC L DI O\l L 7=,

1) 4777z (Fr7 = ®8 100 mg)

BLEORELY, 7v7 v CRITMAGBREIEORITIC LV, ffEEE T
IXEME L 72 Wb OO EIXIEMST 5 Z ERH BN E 2 o7 (Fig. 7). —F, AL
YTy I I N TV DI HEERAE R (Table5) Tix, #BRBAL 150 F T
TIEHMNEE A ERD LN TR, LER->T, iGMEEZ TS5 2 &
WLV I B W CIEERENRD OND Z N TR,

ARER T, SRBIEIERTT T, RBRBALG 10 0 E TiEA 77 e 7 = 0d
R E N7 holon, HHREEEZIT LI E 25, RERBIAEZ D DIEHA
BllEN7z. UL, #REBHLG 5 LI TIE, 5 a7 ClIIEMA TR
ICHARTHEICEVEHEREZ R LD, FOEIT/NEL, 5 REIERT
DHEEEIZD D OT, FREOBWEHEEAZ R L (Fig. 18).
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Fig. 18.  Dissolution Profiles of Ibuprofen in Burfen® Tablets 100 mg

Closed (®) and open (©) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). Most error bars are not shown when the SD values fall within the
symbols. *p < 0.05, **p < 0.01: Significantly different compared to SSM untreated.
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(2) 7ut FgE (T v 7 X 8 20 mg)

NV—THRETH D 7 at I NEEL, f58BEIERITRICE T 5 RS 5
BT DERHZRITH 20% 08 X e o 7203, FEREATRFIC T 2 5 2L E ¥
MERA R LTz, Fio, M7 & FEMA TR OB HRITFIZ 10%REOEZ K> T
60 7> £ CHER L7z (Fig. 19).
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Fig. 19.  Dissolution Profiles of Furosemide in Lasix® Tablets 20 mg

Closed (®) and open (©) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). Most error bars are not shown when the SD values fall within the
symbols. **p < 0.01: Significantly different compared to SSM untreated.



(3) ZUAEY F (7~ —/ & 1mg)

AIVIR = VIRFERBERIFIRIFEE CH S 7 ) AU R, 65 BEIE_ITIC X
D, REBRBRGEYIH OEHRICHRERERDBBO N2 b OO, IR
FhRD T/hE <, PBRBAAG 30 43 TH K 5% TIRE—E & 72> 7= (Fig. 20).
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Fig. 20.  Dissolution Profiles of of Glimepiride in Amaryl® Tablets 1 mg
Closed (®) and open (©) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean + SD (n = 4). *p < 0.05, **p < 0.01: Significantly different compared to SSM

untreated.



(4) Z7YRv7 53 REE (FF=—/ 8 1.25 mg)

77U AT RERUL ANVR=NVIRFERERIFHAETCHL 7V~ 27T I K
I, pH 1.2 (2351 DIRMREEDSTRD HALIRWIE ERW S, 2 5 ka1 T 0O A 1
Wb b, IWHFEEBRI LY 7V X7 7 I FOEHBRO . 2,
5 ) BRI VESEA T I, FERIATIRFIC T 5~15 BB W TR L% 2 fFE0WiR
HRZRL, TNUBLARICE -T2, LoLans, #BRBILE 60 /i)
HIEHRITEED 0.5%FE LD TIRWH D THh -7 (Fig. 21).
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Fig. 21.  Dissolution Profiles of Glibenclamide in Daonil® Tablets 1.25 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean £ SD (n = 4). Some error bars are not shown when the SD values fall within the
symbols. **p < 0.01: Significantly different compared to SSM untreated.



B3 AR

ZHE TR L 13O ERLICHOWT, fSREEE T 58ETH
DIEROKZBRIK & LT, AARKERGTRERBRZ1T 7. Table 7 I R”T X 91T,
R BB T DEHRMTIT —F Ak O (IA_vu—L) ZhEBihi 2~3
DT L. £z, MERZBE T S EIEMIT, BRICHAET H5ET5~10 5D
R 2 845 2 L AVRENTZ. — 07, SERCRT AIEEAE, Tv T = v O (o
T7u 7)) X6 pUEEELER, EALSOL DL 1 SRRE THEHOMNIT
HREET % 2 L AR E LT,

Table 7. Disintegration Time of Drugs

Group Medicine Disintegration time (min)
R Glimicron®-HA tablets 20 mg (Gliclazide) 1.7+0.1
Gaster® tablets 10 mg (Famotidine) 22+0.1
Venetlin® tablets 2 mg (Salbutamol sulfate) 3.6x0.7
Mikelan® tablets 5 mg (Carteolol hydrochloride) 20+04
Artist® tablets 10 mg (Carvedilol) 8.5+0.6
M Inderal® tablets 10 mg (Propranolol hydrochloride) 46+0.1
Carvisken® tablets 5 mg (Pindolol) 8.8x0.2
Seloken® tablets 20 mg (Metoprolol tartarate) 9.6 +0.9
Arotinolol hydrochloride tablets 10 mg DSP] 115+24
S Burfen® tablets 100 mg (Ibuprofen) 6.7+1.9
Lasix® tablets 20 mg (Furosemide) 0.7x0.1
Amaryl® tablets 1 mg (Glimepiride) 1.2+0.0
Daonil® tablets 1.25 mg (Glibenclamide) 08x0.1

Each data represents the mean = SD (n = 6)



FA4E HEELOEORGEZROBINICET H1ER

SRR LIZERLOA VA Ea—T 3 —0 %" 10, ROKS LEBEORK
T L R P B EERF ] (Tha) ZiRA L7, Table8 (231 X 912, IbHESLHIC
TradE T 5 DIET —F 2 k O (IA_Pu—/L) 080/, KbEWDILS
VIzur®HASE (ZFV 7TV R) Thoid, £IX1—2KMTHY,
WA T = & AR S T

Table 8. Time to Peak Concentration (Tmax) Of Medicine on Orally Administration to
Human in Their Interview Forms

Group Medicine Tmax(hr)

R Glimicron®-HA tablets 20 mg (Gliclazide) ca. 4
Gaster® tablets 10 mg (Famotidine) 2—3
Venetlin® tablets 2 mg (Salbutamol sulfate) 1—3
Mikelan® tablets 5 mg (Carteolol hydrochloride) 12+04
Artist® tablets 10 mg (Carvedilol) 08+0.3

M Inderal® tablets 10 mg (Propranolol hydrochloride) 1.5
Carvisken® tablets 5 mg (Pindolol) 1.33
Seloken® tablets 20 mg (Metoprolol tartarate) 1.9
Arotinolol hydrochloride tablets 10 mg DSP| ca. 2

S Burfen® tablets 100 mg (Ibuprofen) 21+0.2
Lasix® tablets 20 mg (Furosemide) 1—2
Amaryl® tablets 1 mg (Glimepiride) 1.33+0.37
Daonil® tablets 1.25 mg (Glibenclamide) ca. 15




FBHSE FL U7y 7 CEHRBREROBHE S TWRWEHE

TV VT IR ARV, RORE SN EIESO TSy 688 fEEA
IZOWNWTOEHRBIE RN AR INTNDED, —HOIEKFNHOWTILZE DEH
ARBRE RIS Ty (201541 A 1 HEE). BilxiE, B Rexo oy
BIFNZHOWTIE, 884 (b Fu o D0 e iigeommiiss) 3E#Esn
WHHLOD, ATEAH (B Raxy V0 e h 7)) OFHRIZR.
Flz, 7xz= b VEIZOWTIE, 7=/ L E X —)L L OEF OV HRERE
RIZOWTIBEA H DB OO, HMS TEIEHILTHRY. 22T, &
LTy I ST R WERERE LT, Jo= b RO FrF Y
DUREBERANCOWTHREL, AL YTy 7 I ST B BE R
DIEHZE L DOl Z T >7=. £72, Table 9121, LT OEY DML
I (RS, pKa, WBAREEE) 2 F & 7-.

Table 9. Physicochemical Properties of Drugs in Japanese Orange Book

i i Solubility (mg/mL) at 37°C
Drug Melting point oKa
(C) pH 1.2 Water
Phenytoin 296 (dec.) 8.3 0.0273 0.0293
Hydroxyzine pamoate 196-204 (dec.) 2.13,7.13 0.53" 0.016

* . measured as hydoroxydine hydrochloride, because hydroxydine pamoate is precipitated at pH 1.2.

(1) e Ry E@iE (TXF5 v 7 X P 7 &N 25mg)

ERrX oD @Y, L DEAILORBMHLER L THOY O
L, LT o7 IZBEHENTWA E R %o D0 oS iE O H R
BT, IEHRBREMS 15 5 F TIRT E A CIET 20D, ZRLIBITFECNTE
HL, 60 HZICITEEON M%BNEHELTEBY, EFITEHOBENEES (S
) I T /A THD (Fig. 22, BE#R). —J7, b Red P SEmiEh
TYNTHDETZT v 7 A CP I T RvNMT, 5 GEIEIERITRIC BV T H R
BHARIED HESRCMICH I L, 60 43 THSHISRIZIRIT 100%I253ET 5 Z &b M #f
SN2 EEX DN, H OSERRE L ERRE R L) AR OE VI L IEH
HFMPRE AR Z PRI,
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F, THET AP BT NICH G REEA T LI 2 A, REBRBIGE
B OIAHEE AR L, 10 0 TEHIXIEIERE T L., Zozdht, 153
RDNAEH T HERS (MBE) ] ORFME T LD THoT-.
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Fig. 22. Dissolution Profiles of Hydroxyzine in Atarax®-P Capsules 25 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively. Each
point represents the mean = SD (n = 4). Dashed lines indicate the dissolution profiles of hydroxyzine
pamoate tablets 25 mg in the Japanese Orange Book. *p < 0.05, **p < 0.01: Significantly different
compared to SSM untreated.
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(2) Zz=+rA v (FLETF L % 100 mg)
FVLoTT 7 OEHRBRERICB TS 7= M 6Tmg & 7=/ N LE

X — )L 33 mg OECARIDEHIE, 7 == b A 88 100 mg (2R TIEFIZH N2
EWRENTZ. —J5, FSRMEIEORITOAETIE, RERBAMAYI S R
LA NEAT LT3 812 16 0t £ CORMBITAREICE NS T2), TOREIT/NS
WHDThHoTe. 7 == b AATEMREPMELS, BEHFRITH 200128 E 726
DD, ZOEHZFEENIIEF ITIRHOBRVERS (S &2 WI3Eenicwkt+
HEHKS ME) IIhBTcEsboeEX 6N (Fig 23).
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Fig. 23.  Dissolution Profiles of Phenytoin in Aleviatin® Tablets 100 mg

Closed (®) and open (©) circles represent the data obtained with or without SSM, respectively.
Dashed lines indicate the dissolution profiles of phenytoin in phenytoin (67 mg) / phenobarbital (33 mg)
combination tablets. Each point represents the mean + SD (n = 4). Most error bars are not shown when
the SD values fall within the symbols. **p < 0.01: Significantly different compared to SSM untreated.



6 HERRBERITICK 2ERERM LBRBERMLOBHZEOLLE
VAR, ENC & D EEEEIROBORIC LV, BIEERG O ARENED b
TND. 29 JREEICEB VT S, BB EIR M 2 AR R 0 %R ERMICET
D2 EN—EALL TN DY SRR I XS TE R & AW R S AR
DHDHILTND Z LD D, EHEERRE RO D 5% ORNEIREIC K & 22721372
WESITWS. O —TJ5 il B IR I R SR S O KGR FE ITII ML E D e
[55°CDKT 10 T 21 LW IEEZRITH Z &b, 5 MEIEL T
L7235 AT R R 3L & 2 R R 3R 0 C 2 O IRME-CVA 2B 3B b3 5 ATRENE
bbb, TIT, TRNETHRIFL TELWL ONDOERLERFIT, ZOHF
BEIEAITKRT L C b il 5 IREIE A HiAT L7356 DR S 2 i L 7=,

(1) 7e&I F§E

FEFRREIL KON 2 FEOBREFKTICOWVWTHE L 25, 5 RBEIE
TRRICR T DRI B L=, 5 BmEE TR CIE, BRERNT
Thor7rEI RiE [IG) (B §E) OWHEBENEREKL THL T v 2 U
REBEFBEELTHL 7o I FiE [F 13— (AfE) ICHRXTETRELL S
fEmARA Bz (Fig. 24).
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Fig. 24.  Dissolution Profiles of Furosemide in Lasix® and Generic Tablets (20 mg)

Untreated (left) or Treated (right) with Simple Suspension Method
Open (o, A, 0) and closed (o, A, m) symbols represent the data obtained with or without SSM,
respectively. Each point represents the mean + SD (n = 4). Most error bars are not shown when the SD
values fall within the symbols.
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2 Z7IRVT T N

FREIRI KN 3 FOBRERMCOWTHIE L. 7R 7 T2 R
i 3 I B L TAR N T2 OV BN 1% A & FEH 1T 70 <, eRERM D X A =—
U OEEL ) BRERLTHD NI Va8 (ASE), 7 V27 T2 REE TEMECH
(BSE) 72 HONCH A — Vb (C5E) OWHFENE, fSBMIELRTL Th
KRERFIEC W LR ENT (Fig. 25).
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Fig. 25.  Dissolution Profiles of Glibenclamide in Daonil® and Generic Tablets (1.25

mg) Untreated (left) or Treated (right) with Simple Suspension Method
Open (0, A, 0, ¢) and closed (o, A, m, @) symbols represent the data obtained with or without SSM,
respectively. Each point represents the mean + SD (n = 4).
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Q) VI IV N

I SIREBIE AR T L WGE, 7V 7 7Y REOERERLTHDL 7Y I
ny PHABREL BREERLTHH IV 7TV REE20mg [ F—T 1 (AfE) OIEH
FENCHBRZFTBO N2 -T2, —F, BHMEIEEZEITTS 2 & TH%
=3 i O FERBA GG WU OB TR EFE M I LN THREIRE S Y, £ 0
EiZ/hEWt o Th-7= (Fig. 26).
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Fig. 26.  Dissolution Profiles of Gliclazide in Glimicron® HA and Generic Tablets (20

mg) Untreated (left) or Treated (right) with Simple Suspension Method
Open (o, A) and closed (e, A) symbols represent the data obtained with or without SSM,
respectively. Each point represents the mean + SD (n = 4). ). Some error bars are not shown when the SD
values fall within the symbols. *p < 0.05, **p < 0.01: Significantly different compared to Glimicron®

-HA.
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(4) 7V AU K

S REILEZ T LR WS, 7V A Y RETIE, BREERLTHDHZY
AU REE 77 7] (A B ZERERNTHL T~ —L CBELIRITER T
%m&@%%bkﬁ,%%E%%T%éﬁU%EUFﬁfﬁyﬁJ@ﬁ)@%
RBEHOENZ ERRO BN, —J7, BSBREERITICEY, FEIELND
D7 U AEY FROWHIZEITRD bR 2o (Fig. 27).
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Fig. 27.  Dissolution Profiles of Glimepiride in Amaryl® and Generic Tablets (1 mg)

Untreated (left) or Treated (right) with Simple Suspension Method
Open (o, A, 0) and closed (e, A, m) symbols represent the data obtained with or without SSM,
respectively. Each point represents the mean + SD (n = 4). ). Some error bars are not shown when the SD
values fall within the symbols. means untreated and treated with the SSM, respectively. *p < 0.05, **p <
0.01: Significantly different compared to Amaryl®.
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(5) Zx==hA U

T MM UREMTRATAERLE LT, 7LETF U %L e #0 b
—VCENTIRENTEY, WFRLERERLE LTHEbATHWD. Zhbo
EIMIZONWT, MBBREIEEZEIT LW ED 7 == M O E i L
LA, TLETF Y NS ORENAEICE N ARSI NZE ORE
D TS Dot Fio, HSHBREILEE T LB OBEHEHIC OV TD,
TLETF U CBENDDIRENEEITE WS DO, FERTR & RIS Z D23
D TNENEDTH-7= (Fig. 28).
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Fig. 28.  Dissolution Profiles of Phenytoin in Aleviatin® and Hydantol® Tablets (100

mg) Untreated (left) or Treated (right) with Simple Suspension Method
Open (o, A) and closed (e, A) symbols represent the data obtained with or without SSM,
respectively. Each point represents the mean + SD (n = 4). Most error bars are not shown when the SD
values fall within the symbols. *p < 0.05, **p < 0.01: Significantly different compared to Hydantol®.
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6) A 7 FuT7 =8

S BENEE AT L2 o o, A 7787 2 VEEOREEERML THSH A
Tra T e g2 ) (AR IIERERRTHDL T T = TRICKILT,
R HERBRBR AR 45 77 M OF 60 7 IS H1T DIEHHRAFBISHE 27208, T ORI
WO ThEsWbDTh -7, £z, M5 BIEZ T L2 OWHIZ OV T,
B COT R ORFHICR W T AR 2RI b7z (Fig. 29).
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Fig. 29.  Dissolution Profiles of Ibuprofen in Brufen® and Generic Tablet (100 mg)

Untreated (left) or Treated (right) with Simple Suspension Method

Open (o, A) and closed (e, A) symbols represent the data obtained with or without SSM,
respectively. Each point represents the mean + SD (n = 4). ). Most error bars are not shown when the SD
values fall within the symbols. *p < 0.05 : Significantly different compared to Brufen®.
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FEHIT, B 1 REIIBWT, KITHEES IR F) 0 i 5 Rl 15K A T O Y fig
IZOWVWTHFIL, 7= AR F 700k A2 NI S BERT CIX, FERD
BUFIIRARELL FICIfR L CW D Z EZHLMC LY ZoZ L, b o3k
W) SRR L0 B G LT GA, RIS TR AKIEIRA L 5E L3R
ROFIOENEYIREREE D, WIPEISENOAE T 5 TREMEZ Rm2 LT,
LinLZen e, fB5REEZ AT L2k DY OB HZEEIZ OWTIIARHTH
Sfz. BIEETIZ, flSREEE T L% OED O EZEECEET 5 ®E 11X
TN 72,0 ] GIRBIERITIC & A EE DD O O I T 5 5
HITIZL A LRSS TRV, FEFIENE, ERRIZIW TS LD %
DT EZRET D 1T, K EHES O S EERT TR O fREEMERE & 51
AWaFa—T7omaR %, T4 KTy 7ENPLRELTNDD, ZTOE
HPEIZOWTETHRFISND Z EITIFEAER Y. O Z &I, WBEOHEHIE
HEIZ L EYOKRNENRE, Rl TH LA W IDGEEE O 7O & 2 AU S i iRE O
ERZETTBEARHY, EEMELZRERT LI LICHEREL ) REHK
AR ORAEZ 0 ICEN L EN TN D L IXE V.

—Ji, BUEMIREN TS 1 THEEL EOEREBIZONT, TRENEES %
EERAT OA I L 5B~ DB HETT 5 Z LITHFHENTH L.
OMEEfRRT D722, BEFOEEMEROERNEE L 70D, BARKRA L
VVT y JWFRAR T, EERAER SO SE RGO KL, A O
PEFIAR D B IFRORAL D720, EIS OB HABRG REF 2 TER A EE G
MEEHE (LY 7y2)) LLTBRYELDTND. AL vTy 7 id#E
ML LTHE 4 BRITEND L EBIT, LU PT v ZRARE—LR—Y
BOWTHZOHEMNPA SN TS, F72, BEREEDICOWVTE, EHEHA
VB a— T — MM THRIEIES L OB R SO BT D BB &
NTEY, TOPITERERE FREEIMN) & S5%0% TR K O% HRER
FEROLNBH SN TS, LEER->T, b ofFRzEARNIEHT 5
Z LT, WSRREIERITIC K DT ~ORBEZ R TE L, B2 0E
DWW TENE N S IREE 2 MET LB OB HRBRZTbRe < TY, il
RIZEB W THIATOZEGHERCEE T REIEREMOERA Z v 7 ICRETED &
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BExbib.

T, 13 HEOEERMENBL LT, LU T v 7ETARIN TN
BEAFE SR Ch DI HRBRE R AW T, IWHEBOSHEZITY, S bIZEnE
NOEIR SOV TS IGEBERTIC X DR E21T, 65 BBk Tic
R DI A~ DB EZHERIFTREN & 9 D RE Lz,

FTIEUOIC, WBFEHEOEILOFE 1K, 7N R/VEERE 50 rpm (2381 5N
ABEREAS LU Ty 7 L0 ATL, RGP REHELZ B TR, Ok
&, Table 51T RT LIS, HWONTHEHTDEEN (REE) LIEFITHHNE
WESS (SHE), b CcEoRME s ERMS (M) O3 SicpET
LIENTE. 22T, HHICETIEIREMIZONT, HHBREEMITICX
HIEHERBRE RA~DEBIZOVWTHREAT S L & LT,

HCDIZIEHT S R BHICE T 2EELD I L, 77T VUEEL I A_Vn
—JVEEIZ DWW CIRIA HERBRBRA LA 5 DBV T S0%REDIRHETH 7208, %
DBIFFEFICEVEEFEE R L (Table5). ZHHDEKMKICHONT, TE
I S IREE & AT Lo 6 O BB~ DB AR LI & 2 A, 5712k
T IFhbEWELZRL, WTNOEER S AERENREZ R L. —F,
Z ORI 5 B DEHEN KN o727 7 BT VUSRI LR R
—VEETIXBAE TH 7228, TS O R BEZET 5 T3 B T O H
ERENTD, WHREOREIIKE b O Tldkh ok,

FIARIOKETIE, 7V 277V REEE 7 7 EFVUEBIZBWT, BEHEN
SITH L o721, WAL T LV BIRNRD 57z (Figs. 9 and 10).
IO OEYE, BYERM T CTOREENEN ERMLNTWNDY Fihbb,
707 7Y R, pH1.2, 37TCOEMTFIZBW T, 1KEHET 33%, 2 KFHET 58%
SRRTHLEENTEY, 77 F VT pHL2, 3TCOSMET, 24 BT
86.5% i XD & I TV D AR FERR CTILARREAIZHORE 2 FREL L 72 52 12 VA I
BRef 2 Wk (pH 6.8) Z W T 10 5 A1T> T\ b 7, HPLC IZ K HHIEF
TOMITIREZINTND DS, T HEERER D~y 2 /LN TRERFHIZ S0l 25 A
Ll eEZbND. Lo T, ZTUHLEEMNG TV I TV RHLHWET
7TEFVUMERICER LRI, A ICBBEHENED LD EEZD
.
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WIZ, TR NI T 5 MBEOERBICOWTHRF Lz, MEECET
D ERLOBEHRBE RIL, Yo7 7 ) o— L EigEsE (Figld), ©2 Fo—
VEE (Fig. 15), A M 7'mu—/WEAESE (Fig. 16) @ X 512 30~60 732/ T
TIZFEMRNIEEDES, R CEEBIEHNRE T T H5EF8Z2 7T H0 L&,
TaF ) a—UHBEO X 512 5~10 S E TIHIE LA CHEHET, To%ai
IR T, 30 SFICBWTCRIEREICEHE N2 T 528 (Fig. 17) 27§
LORHoT. WTFROFEMITBEIL TS, pH 1.2 RIFCRIT DM IR
REWYD, EYWBEENERLLTV. —J, R 7 Al ol Hic i3
HID AR & Y OUSIRIE AT 5, ARG Lz 4F o M BB T 2
PEEE, RAORERESERE 2D 2 L TIHEHITRBIE L b0 EE XL
5. LIeidoT, Z0O&DREEMOLEIZIIE S BEIEORITIC X v H o
AR Z 3R AICAT 9 &, ZRUSHE > TEYOBEMITETT2DIZ, 5 EEED
FiAT « FEMATICH T 2WHZEHOENRRE BN LD LEEZ BN, Zhic
XL, IR L7z R BICET 2EELOLS, WTN Oy S FREBLER N HEC
M CThDHID, MHREELZHITL CHOREREL LTHN P2 b D EE
bz, ZTNHOMEICH LT, REEE M BEOEIKMICOWT, (L RREE
ZHEAT L CWAEMFETH L KICBIT 2 AARER FMERREITo724 25, R
IR T 2EHE LIV — e EERE, WIhd 1.7~3.6 57 CEEITH
BELEOIZRL, M BB T2EEGLTIE, v r 7 v— VERBE &S H
MOl bDDA6Sy, bIEN-STZ2T BT /) v—) L TlX11.55 %% L= (Table 7).
INEOMERIIEOEHEEMT D bDEEZLND. BB, HAYo—/L
FEIXA TR OMFCIL, S REIEZ T L2 WA 11 5 43T 20%20 T, 10 43
TH 40%REDIEHFETH Y, A HITEN - 7.

BT, SEECIR T D IEHEMICOWT, S BEIEORTTIC X 2 HZEE)~0D
WRELZIN L. b OEENE, fHBRELEOKITICEY, WIHOBEHIX
MREIND A, ZO%RIIMHBEEL T LR o ch6 SRR U E
THBT2L0 (7uvI REE A7 7u 78, 7V 7 T2 R &,
REES M BEIC R T 2 A & RIARIS, 110D 10 3F2EE & ClIA B2 R
BOLND DD, TOBREHPEI L EARDH0 (FU AV REE) 12407
HAVTe. {5 REIERGI TR b IA R DS IERET TR & IR CICHERS 3 2 R 3R
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ThHoTh, TOREIIRLREWVW T FETH 10%RETHY, MEET
WOLNTZ KD REREL LTUIEN R o2, £z, WO OZRDME
N7V AEY REICBWTS, TOREIIEDEEDCHEMTHY, £z
ZEELTHLSHICHELLIEbDThoTz. LEDOZ &Enh, SEIZET SRS
il S RRETE A TIC L0 B EEBRBR AR A T OREENRBO b D b
DD, TOREI/NESNZ ERRINT.

F7o, BITR LB ERG O RBERFF O i TIE, SHECE T 5 B TlEA
TI7m T o BEERW T e REE, U AV RERLNZZ IR T T
I REEIX 100 PUNICHREE L7 2 & D, FABLRENSHGHERE Cld/anz &R
RBENT-. 47787 = UEEITREN 6.7 43 & BRIV Z L s, IRHOE
JEIZIIRA MRS > TWAH T ENBEZHNDHD, ZNLADOEEMIZEL
TIL, MDD OEMREENEN ENFRKEZEZOND. L LREL, &
IO FECONWTIEFREAFT L LMD TRHRETH D Z &0 b,
ZORKNEPALNIT D2 LT TE oz, 5%I%, FURDOEYME ST
HHTH-ThH, Az L b O & FEERDBUIRSE ORMHEE 2 NS ¥ %
TP TR 2 LI iEAl 2 2 2l U, 65 8BIE 2 1T L 72BRom
ZEOLECEBIRET HDFORRNZATOLER DD LEZ L.

ZZETOMmF LY, MHBMEEEZRITT 222X -T, WTnoEK
b OEHREN R D b, K2, M BECBTAERMIL, #IH R
DEAEHE L, £72 30 0720 L 60 0 E CTHLHBERIBHRENRD b, —
77, REER S BRI T 2 EH MO OFEMOEHREDRRE /NS <, AER
T B o THIWHRBE R b RERETBO LN -T2, — RIS, BEIFRA]
ELTHEET D L0 HIRRIRIERIREIRIE T G-3 2 7 03N W O WAL E I
WELZENHMONTWD. £, EYOWEED S DORIUZ DN TIE, &3
W) DIRESMENZAAT U 7o BAPETBUS L 0 I S 535650, PEPTL @ K 95 72X
FNEL T U AR—Z —IC Lo THESLHIRINSND D, H DV P-HE
BRI IED XD TR NCA# < b T v AR = —IZ X o TR -
ET 5 b OMPFET 5.7 BERIICIE, B3R 288 G U 7o 8% O fig i i P
B (Tma) DRI OE S O—DOFIE L 702, A BIRGEHL 72 EIEMIZ O
T, ZNEND Thax Z i L7245 R (Table 8), REEIZET A7 U 7 7 ¥ T Thax
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ﬁ%@4ﬁ%kﬁw:kﬁ%%#kﬁok.7U7?9Fi@%%ﬁ%%mﬁb
(OO EHNE L 72 2 BNZ ORI/ S <, £72 30 o LABIEIEFEM O
GAE BICIRITREEBICEH L., L -> T, WINOLEHEWS Y 7 TP R
XS L 2 AT L CH 2 OMPREHBITITE A CREN RN EEZ BN
5. Flo, HEEZE MR L7 BB ERIEEE, WIS Thedd 1.5 RN
LSV LR ENTE. LER ST, BRI MBRZET D EEGL DG A
, WINSEE - T HRRED EA-T 5N EZEZ 6N, —J, SHIZRT
6E%m@¢?i7)ft)Fﬁ@ﬂwilwﬁﬁ&w%ﬁﬂokﬁ,%@%
HEIFIER TR o722 2006, BRIIITREITIZE A SN EB 2 6R5.
ZHETIZ, S BIERATRE O3 O i PR EERER I BT 2 S 1R IS
Mg FEmCaR LT X 9| ,@h%wﬁ%ﬁ7~wo¥f§ywoﬁ%§v
AV TARE T TN (F 4 — 2T O/ A L) Bl SRR X
BHETHZLicky, RNAEELZEE2RELTND, 74~iXU/EA
ﬁfﬂw@%mﬁ%ﬁ%:owfm,ﬁVVy7yﬁ$~A«~V:ﬁ%ﬁé
NTOWARNE, Ve v 7 ERGETHELTAT—T L TR EDA 4
Ea—74—4 3B Tnd. 74— AU 7125 mg 7250
IZTZ AT —U 1 7' 25mg DT 7 — /LD EEENE, pH 1.2, 50 rpm
DEMITIBNT, 555 TKI80%, 10 47 THKI 90%AEEH L, 15 43 TIXIFIEZEARIC
BEH LT, 72, SATIUARETT TN H Y v LAOEHEESHHIZIER L TH
S, LTEEN-T, 74— AT 7 VTR BICBETIENTH-7Z. T
ﬁ7~wwk:ﬁ#é%%ﬁi1%gmmm&m%)W&éhf%@,?4—
TRAT TN EBGEE LT GEIIET A7 — VIREEERICERT 5
@&%z%ﬂ,ﬁ)77ykwﬁ%<ngm ERUCESFRERPTEOND Z N
HHIEND. Led->T, REHNIBTO2EM TH-Th, BB 5~10
BV T OE EREN MR O EHICEEE 5 2 5 ARt L& E TE R0
ZEND, ZOZELEFICRHICEVWTEKER T ~NEEE 25, 72, SHIC
BT HEEMICE L CHmPRELLICEAT 2MEIT N Ln, 4% 5
ROLERPEEIND Z EnWIfFSND.
SEOHEFNLH < ETHEHRABAE RO TH Y, ZOREN LI DR
WEPCEIER ORBUZOWCTHIET 5 DIXRBETH L. LnLans, 5k
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WEIZ L0 B GNF T BAA S D B ICIRAIM A RIS T 2 G, £ OE
RO R PR EHER, FEHEAELZ L VT v 70 P B a—
T A —LENSIEL, AT T 2 H D THD Tha SR WERY) (2
OWTIE, EHEHZEA RN OREERORIENE=42 1 o 7 %17 5 MER
bHEEZEZLND.

BAE, AL v YT v 7= A= 688 iy DE IR IC BT D A H R
FERPATREN TS (20154 1 H 10 BEUE). —Rp 4720 HE OB (&
BRI OE) 083557, B E LTI TRABRARINTWHDR, #H
FO—H DI OV T B R S T2, & < KD ERIRIC
BOWTHWHNTWAE ReX U P REBERAIICOWNTIE, 8L FTA4
vy THIOWHRBRERICOWTIEARIATWS b OO0, 17 'AANCS
WTIEBE I TW AW, 2, ITADAEKTH D 7 == A 2250 T,
7 == b a RS & L TE L RF o HRBRR R IBEH I TR 5T,
Trx=h Tz )NV EZ—LDEARl, HHNNET 2=~ V, TN
N —LBLOREEFRT NI U LN T A4 L OREIOREROZNBAR S
TV, b Fefo P eSO HEENT, BWHEBREMG 30 1% £ Tk
LA EBEHLRVD, TOBRESLICENT L2 00, SHEOSETIE S
BEICET . LovL, AhBeLice Ko DU el 7Tk, f#
S IIEIEREA T C b I HEBREA LA 10 3% TITH 40% OIEHFE TH - 7223, 60
53 TIXIEIX 100% % T 572 M BRI S L7z (Fig. 22). 2618, 5%
BUEMITIZ L 5T FEXF DU REBEOBHITIEF ICEHN E 720, B
RBRBHAA 15 70 F CTIE 2 5 0L RO ENAE T, T BBk 45 5% E T
IHEREHBROBMNANZED ST,

Flr7 2= b UHANCOWTIE, 7= /X — L E OAFIOE M
SRR L7727 = = b A UHMBEIC R TEHIZR L, EREHERLE»- T
(Fig.23). ZDHH & LT, AFIOEHEER CIXr kAl L LT03% DAY v
JLX— k80 BEHERBIKICIRM SN TEY, ZOZ ENEHEOMREZR LT
LoOLEZLNTE. LEER-T, AL V7 v 7 Itk B8 7k,
G2 E) OB DGR ZIVTWRWIGE, & D I HERERES S 2 ATE LAl
PDIEMENTOWBHAITIE, B 1B AREEHE —FH L2 VWEARD S
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720, FUPRFAIOFHRAFAIT T T TiE <, TR THIVUIEHREBRZIT S
DIRFDBLE L Z 2 BT,

AR, BARIZBW TEIBREERG OB EENED STV %Y Zo k)
R FD, WHBREILEEZITL TV BRFICE VT HERERL D DRREE
M ~DEEPMTONDL T —A b0 neEZEI b5, BEEEMLL, %k
FEEIR G & AEMFONCRETH D Z ENERE SN D Z & THEREICB W T
L OFKRBREL B L TRLT LI ENTEDL. —F, AWFHFRSE
HEEH ETHLBRFORAKGEEZBEL TVDH720, 55CHOKTEETS &0
O WS RREBIEOTEITIIR BE I N TR, BISEI GO ES i%%[%
fh R CTH DN, NI ENELR L0, fiSREELE T LG EIZI3E
HPENZLT D AREMEN H D, £ ZTAME, W< O DEIE :/Db\ﬂfﬁE%ﬁse
i & BRI EE IR & O TS RIE & 11T L 72 BR O BN SOV T b REt
Lk|m2¢m:%¢£5: — I DBIEEI IOV TITERERL LY b
S EIE 2 AT LS A it rsE#lE s b0 (FY) 779 NiE) bR
T%ﬂkﬁ%@&ﬁimé< F 2 E NS DOBIFIEILBIZ OV T H RERE
HHEOZEIBITR D b oTo. L7eD - T, ARG L7z % s EHEMLICE L
T, EREELNPSEFE L CHHER LX< BER2VWEEZLND. Ll
RN D, BUETMTIR STV A HBIEEIEL S HL T < —HORFHT L7y
7o, B ILRAHIRPDMETHLEEZZ LS.
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BIE UIEUNMRBMED OB BREEERIC L AWHEL

BLE HE

F2REIIBWT, ALY 7y s RERMEEMLA V2 Ea—7 53— LFI
NFINTWHERMLOBEHRBER LY, WSEBIEEIIT LIEOREYO
WHPE~OEBELE HLRE TR TE L L 2WE LY I72bh, IsHRBRIC
FBUNT 10 50 F TOWHERIZ 50%LL FTH DA, 60 43 LAKE TITIZIZ R EITTEH
T2HEI 7 (FehICEE T 2EHEM]) 1, BSBREERITIC LD I O3EY
WHENRE LS ERTHZEE2RE L. £72, 103128V TIEE A EIEHA5E
TT5 DESLHICEET D ERL] 2, FEARARRFF T RZH L Thaniz
H BT ST IEFICIEH OBV EIFIZOWTIE, S REIERITIC X IR
FAEICHENT 2000, TOREIINESNI EEH LM L.

—5, BSREIEIT O EIZONTOT — & _X—2 VG, BRG] D 7
25T, IR A MR O 8 5 AR T O RIZ OV T H E LD b
NTWD. &L OB - IFAMERIFNCE L i, ffSBEERT ST
HH, —HEOEIMBICOVTIEAREE SN TNE 0L H 5. ARREMEE MES
BISEMRAE RICLE 5 HERFEETSEIE TH D=7 T o F L O T, a5 S
W CTh DU 7 v (Fig. 30) ZMRitEfEkiE LTRTCA LT 7 BAAITH
HH, 55 COIRGTI0 pMBETH 2 L THAYI Fa—72@BRTIHZ LD,
S BBIEOBER T E SNTNE.Y LLARNRE, =7 T F )L Ch 7o
{81 5 R EREAT D AT OHIWTI, FEEEOWEHEBRZ1T > TELR I TV,

ZIT, 2T T TN Oh TN OGS RREIERTIC X D SRR i~ 0 B
A OLNIT D & LI, BRRmOZ A E FEMEIC TRIES 22 LT,
ANFN O i B SR EIERGA T OB YINEIC DN TEE LT,

Fig. 30.  Chemical Structure of Urapidil
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F2H ERFIE

B1E 3K
7T ENVRTNES e (27T o F L O T 0 15 mg) (ZRHMIFRIEE (Lot
H45680) M HEEAN L7z, EMFEE & LTo w7 ¥ P/LiF LKT Laboratories, Inc.
(St. Paul, MC, USA) L W A L7-. £ DM OFAEFRIT I~ TH#A L <IX HPLC
Mz R,

F2IH BEREE
W2 EE IWEREICITo-. 2B, 55CHOIRBIZRZ T, 55°COE 1K,
R ORITCORERIK 72 S NCE 1R X AE S IREEEZ T 1~

FI3H EBEHEBR

2B AE LRI AT 1=, RERIKII A 7T > 7 4 L& — (Millex®-LH 0.45
um) ZiE LU CERHELL, %2k (pH6.8) T 10 f5IZAR L7-%, HPLC THIEL
7-.

AT HPLC &#r

F22EESHELFERRIZAT T2, F2, I EVLOKREEEIL 269 nm, B
FHIZ CH3CN : 50 mm KH,PO, (pH 6.0) =80 : 20 & L7z. D E & IFNERIEE#E
Z 7 s R A T1TV, HPLC ~OiE AR IZ 20Ul & L=,

FES5H EEMETEMSEE

i 5 R 120 FE U 7 BRI & IR 22 53 TR RGNS L, Kol L CHERLZR
WA HL, BE28R 7 (RVS, Edwards, West Sussex, England) % FV T 24 K
M L7c. £ D%, A A a—4%—(IB-3, =A 22—, ) Z T 6 mA
T35 43, A A a—T 07 LicbDEEAME M (S-3500N, H
NINAT Y ) aY—R, W) CTEELE.
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BOHE T —FENT

ETOT—H1F, PHHEEFETR L., F5MICBIT 2 &SRR oS
DIFEMNT DUV TIE Tukey-Kramer f&7E 217V, p<0.05 =6 > THERZEL L.
Wty 7 ML, =7 ®/LkEEt 2008 (RS E#RY—E X, TR M-,
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EIH MR

F1HE HSBREEHETICES Y 7 VNV OEH
1. BEUKZ AW TS RREBIEZ T L2358 E

Fig. 3112, =7 T v F L W 7L & AWV G MEIEE iITHR O T L
DisHzEE 2R Lz, BSBRBIEFRITRO Y 7 oL otidE<, BiHE
1%10 43 C 4.4%£1.0%, 30 43 T 15.2+£2.7%, 60 /3 T 283*=11% Ch-7=. —K,
55°C DFFIIK 22 I Tl 5 Rl s 2 WA T LI BR O HRIL, 10 43T 52.0£4.5,
30 43T 90.416.4% & 3 L WA HIRENTRD H 41, 45 73 LARRIRIEIE 100% 23 % H
L7z.

ZOEHREDFIN D, 85 BB RF O R RUKDIREIZER T 5 6 00 E
IMEHSMNITT D721, 3TCOREKN S EGRBIELZRG LS E L O
W 2T o7, T ORGSR, STCORERKZ W T 5 ML= e T L7I-54,
10 43T 20.5+4.9%, 3057 T 45.1%+7.9%, 6077 CTiX 66.1£7.6% &, 55CDZAF:
ICHERFEHFRITR T L2 b 00, 5 BEIEIEMITRICHER TRERIIATEIL
BR U7z, E£7z, 55 COMBRIKAE W56 O S RETESE T RO IREHR O pH
1%5.92+0.16, 37°CS&MTIE5.97+0.02 &, 1FEACENTRD NN T,

120 1

100

40 A oy *%

**
® -/

0 10 20 30 40 50 60
Time (min)

Cumulative dissolution of

urapidil (%)

Fig. 31. Dissolution Profiles of Urapidil in Ebrantil® Capsules 15 mg

Closed (®) and open (o) circles represent the data obtained with or without SSM, respectively.Close
square (m) means treated with the SSM started at 37°C. Each point represents the mean = SD (n = 4).
Some error bars are not shown when the SD values fall within the symbols. **p < 0.01: Significantly
different compared to SSM untreated.



2. WHRABRE 1 % R\ Tl 5 BB & 1T L7284

TT T TN Oh T RNNORERNE, AR Y ~ = RIS TnD Z &
5, BELE pH6 OEEIET TIXZ O@ma BT 512D MEE STz
AREME N D . 2 TIKIZ, 55CH D WL 3T COH 1 k% VW C i 5 ik &
MifT L, 77 EVILORHEEEZRNE L. TORE, Fig. 32 1O T L ) IR
HEBRBA SR 5~15 3128 1) DR IT 55°C 72 b TNT 37°CHAME & b ICIEMIf THEIC
WARTHEREBENED LA BRBO NN, TOREIIIEFIT/NINVEDOTH
oz, F1z, 30 S LABOEHRIL I HM THEREITRD oz,

40 -
5 301
[
S
E
2 201
&
£ 3
s=101 , *
> O
ES
O 5
0 T T T T T 1
0 10 20 30 40 50 60

Time (min)

Fig. 32. Dissolution Profiles of Urapidil in Ebrantil® Capsules 15 mg
Open circle (o) means untreated with the SSM. Close rhombus () and triangle (A ) means treated

with the SSM started from JP-XVI 1% fluid at 55°C and 37°C, respectively. Each point represents the
mean = SD (n = 4). *p < 0.05 : Significantly different compared to SSM untreated.



F2E BYEMSEICIIENREOELE

I, 55 CORERIKD 5 VNI 1 kA AW TS IREEZ T L72FRo, JA
hr % 1 O AR B & B - WEEE TRIER LT-. Fig. 3B3A TR T K 9IS, 5 IRETEE fd
ITL T Wizl U 7= ki O R i, m@%ﬁ%#ﬁﬁ EChHoT=. —F, K

K 2 W TR 5 B EE 2 AT L= 8B 21E, 20— IS st &4 1 D%
%miof%mbkk%ignéﬂﬂﬁ ﬁéhk(ﬁg%m._ﬂ XL,
Bl AR O TS ISEE 2 FEAT L= a2lE, R oFmICHALIZBIZ SN

727ro 72 (Fig. 33C).

Fig. 33.  Electronmicroscopic Photographs of the Surface of Ebrantil® Granules
Untreated with Simple Suspension Method (A), Treated with Simple Suspension
Method Started from Water (B) or JP-XVI 1* Fluid (C) at 55°C.



BAF BE

2 BETIZ, < OEELOEGIREIERITIC X 2 3 O 28 %t
THEEIZONWTHRFT L TE 2, 2 E TITHWZERSITWT b Ak sEH
LWEH TN TH Y, BHEHIEEORAIFR R TRITZ S TH2RY. —77,
e PR U PR S PR A D X9 12, BIFIZARG TIRIC K0 S O A3 S
Tmé@%m:owf@,%@%<#%%ﬁ@%@%mﬁxﬁ&éﬂfwéﬁ
FlZE, v E TRO=7 = VU AREEE (7 47— b °CR §8) IXAENEIRED
EHROBLEDN GBS BREEORATIIAT L SN TS, LLeins, —Ho
g R RIANC B U I S B BIE ORI TR FREE SN TS b0 L H 5.
FHT 4V DBRBEETH DT A 7 Ok, 50mg EITEM T L STV
2%, 100 mg =° 200 mg $EF A & S, FRCTA 7 4V I/ﬁ%ﬁ&‘%@%‘ Thd
TAR—L O =T 4L CI AR E SNTWVA. Y X AR T Ty DGRV
OMENAREERE L LTRIL 72 ) —L ®D 1T, fi 5 BRI 2 5 M & 45 =
ETHHME ENTWD., ZD X ) A FIRE & ST 5 i HH il S A

WCEALT, ZORWIFEA52 N L THEETLTF2—T7DEBMEICLLHDT

V, WHEBRSENEERBROMEEIZZ L. 22 TH5E, M BEEDE
mﬁﬂ%kéﬂfwéi77y?w®ﬁ7?w:%9Lﬁ%@%ﬁﬁﬁﬁ#é%
IOV THRET L7,

TT G UFN N T RME, B EEENEETH D YT U E KRR Y
~— LT NH VEMBRER Y ~— (BEERY ~—) 1Tk a—F7 4 7 Lk
Tt R Z, B TR MCETA LA THD.Y =TT FL DT DA
VA a— 74— 5% [CERESNTO AT, ERARE, FvErayT
v, RERY, AT TV U, A0 —RA T ANV AT L, TF )L
tu—RA, HPEKY, £ e roilkvilia—2X, ATFT7TY UEE~ S
FVTLTHY, KREMERY v—L L TT e ra—2R, BRERD <
— L LT AR— AT A BT AT ANMEF SN TWVWDEEZBND. b
T AR —RAT VR AT VTRMIC L > TR 52, i pH 55 Ll Eic7e
HEKIEMTHEENTWS., I ERETHI LT, BNOBMESEET

FF LA EERLITET T, ME~BATLCpH 285.0~55 L Eic/k b &, B
O ABR—AT ZNVERT AT VOEMIENEE 5 2 & TIRIERHERF ST D
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LorLey b, BRIRIZIW TRl 5 Rl s 2 329~ 5 BRI 13 55°C D KIEK &
LHEMNIELEANETHY, ZDX D REMTITBNTIIEER U ~— i+
HZENTRISND.

AW TITETHIOL, 55°CORBRKE RN CRHSBEIEEZERKL, =77
YFNECH T RN DT T BN ORHERIE L. 5 & M L e
BAIE Y 7 E VA OIS OWHITHEIE S TEY, 60 5BV T HIEH=E
13 30% A0 T o7z (Fig. 31). —J57, fSMEIEL T L2HaIciTF LE
HPEREE S 7=, Z ORFOBREIRD pH 1T 7’1 A 0 — A7 X )VEET AT L)
WiEC& D pHB5 LLETH 7=, F7=, 55COE 1% H\ i 5 Ml ik & i
TLIESEITIE, U I BV VORI 15 40 £ CTidA B2 E R EN G
SNTbDOD, TORREIX/NED o7 (Fig. 32). 512, ETHAMSEIC L 28]
210, FRKEHWCHESBEIEZ T L7258 3R R m AN EM L T
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7 'NEERAT 2 OBRKERI-DOW D 72 L TRAT 2 Z & ITERRIC
BOWTEBRENAEFTIEIH DN, =7 T F L Oh 7w idh 7 BRI
AEERIESCIR I E DRFEIZ AN Z &, Bl 7 e X DRI ATRE L 72 > C
W5, ZOE, U7 IR A K E ITIRAT 5720, HOnICH
NOBRMIRIEIC S b &i, BT 'Kl UCTIRA L7256 &2 R TR 2,
ERTHEDOEBEZLNDS. LU b, 55COHKIEKZ VTS L%
Tol=58121%, S BEPICIBATER ) ~—2EIR L, #5LE%0HNIC
BUDEHENE LS EFT2 2 EARBENT. ARG 5729121,
B LIRD KD R IR & W TR S IRBIE A AT 5 2 L BB L 72 503,
FRRIZI W TZED L O BRAEREIFBLERN TIT RV,

AR CIERAZ DO T T © 2N Ol hEEHERS 2 Bat L TORWR, &
FHERIFN O FHFIEE S 2T A& B S5 2 L iE, Y OWIGHEE 2 ik X,
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SOMITIEMEL, I RIERMARIRE 72D Z LR ENT. 2, HMERMNAEL A2
DICONTEHEMEITREA L, M2t L Tnd Z eammeaniz. —J, i
BEOBNA 77 r 7 = UK L CHESREBIE AT 5 &, IR
BN KRTHZ BRI NT.

72, TNENDOEYIZOWTHRIER N & BIEERLOBEMIEIZ OV T
L2 A, 7= b VEAITIRIEALEBERNRBO RN Tom, 7
F UK A PRI A T T 0T = BRI TIIA B R ENRD ST,

IO ORERIE, BRIRIZIBWT, fSBEIELZITT 5 BICIRG DIRE K
BRI OE, B D WITERMERLD DR ERLICEETT IR L, EKy
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YO HFERZ ATV, FEREATIRE & DR INZEE & O AT o7, T OFRKER, b
IR ICIEH T 2 EHES (M BE) T, BEHRBRBAGIIINCE LOE IR
ENRRD B, ZDAIL30~60 70 F Thike L7z, —J7, HONIHEHT D EK
i (REE) LTI OB ERS (SHE) TlE, MEREIEMITIC XV R
AR B T 2D OEHITMRESN D B ODEDREIT NS NE D TH -
2. TNHOHSEEHRIT S0, ALY T o s A B a—T 5 — A
[ SN TV D EY OB HEBRAS RITAR TH D Z LRI,
MBEICB T DEEIS D 5 b, B R AEWRTFE D X 5 12385 O 0 & 5RO IR
ZE DR R A (e L PR FE BIEERE ] A3 T, o HiRE O ER-
ERIER & OBIEMEN TRV EIR G I, 65 BEBERIT OB 3B 518 O F|
EHE=2 V) v 7 EOFKFPN T T BRBERGENS DL EEZ BN, £, R
HICBTEEZ DN 7 0An T T UV BANICB O CRSIREEIC L &5
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RETDBME L Z 2 HivT-.

X5, B RaF v U REBIEN T v T 2= b A VEEIZOWTIEA L
YOT w7l ST w. —J, AIBEOERLE FrXk U oE R
BE°, 7= N VT 2 ) LB X — VELA B O VR HERERR R S T
WS, L L2 b, ZibORAOEHEIISEIOMRGF L ITRE Bieo
TWiz. Lo T, fliGREIERATHSR OWHELOTFRIZBWT, B
OFEREZFMT 2 Z LITEELZET D 2 EARBI N,

3. WBIatE &L UKD & FIC X VIR LTRSS TV =T T v F
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IZBT BRET LY 55 COKIZIEW TITBERIR FAEMF T 5 72 DU 3 L <l
FLZENRENTZ. LB T, AN S BEELZET T & TRhneE
Zbihbd.

i 2 S IIE A T2 DI RIS 2 FMITEFICZ L <, BRICBWT, F
RO ORETITONTVWDLONRERTH L. £z, S BEEOE KL LI,
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SEONE AR E A, SEFRE LT, fMSBEEZETICER L TW 72D
(2, MEEOHZZIERT D Z <, WAZR, EhBEsra o i, 3Kt
FHRFEMZERD, RERICHE¢L Z LA nELEEDbN 5.

-66-



R

ARBFFE, ALHEE ER R R G A ERHE LR IS B W TITb e b o
THY, HIGHAREZR TG 5 O~ 5 VY £ Uzl ER KRR T
B ZE R R R AR A MOE AR I 0 BIEGHE L £ 7
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AT, KmXORlIE L LTHEERY, KBz Ias £ LicdtimEE
WERFRFGCR A TER SRR 5 BB, W ONTALEER R TR
FRER AR AR M BRI EHH L BT £

AWPFED TR T2V, T ORFNIEBHEE £ LoHEME AT L, =6
S sete, wEp R, RIS, AR, WA R A ROF KIS
DD L £

B &R0 FE LD, AR L TISHREZW Y £ Lo dnifE ERKFR
FRAEAT TR R R IR R R MERP R W, W ONC IR AR R DRSS A TR
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AT Z DXL DT 2 O THRY, THROb LIZFERS N
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