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Dissolution testing is a core performance test in pharmaceutical development and quality control. The conventional
HPLC dissolution method (batch-sampling method) has many steps such as the filtration, collection and replenishment
of sample solutions. We previously reported the dissolution test by using microdialysis methods (microdialysis-HPLC
method) that can omit many steps. In this study, we investigated whether the microdialysis-HPLC method can be ap-
plied to quality assessment for sustained release preparations by a dissolution test. Calcium-channel blockers nifedipine
tablets (20 mg) were used, and the test solution used was 0.2 M hydrogen phosphate-citric acid buffer (pH 6.8) with or
without 1% sodium lauryl sulfate. In both test solutions, the microdialysis-HPLC method is able to accomplish continu-
ous sampling of sample solutions, and the dissolution behaviors of original nifedipine tablets by the microdialysis-
HPLC method were similar to that of the batch-sampling method. In contrast, the dissolution behaviors by the
microdialysis-HPLC method were different between original nifedipine tablets and generic products, and the dissolution
behaviors in the microdialysis-HPLC method tend to reflect the pharmaceutical design in comparison with the batch-
sampling method. In addition, standard deviation in the microdialysis-HPLC method was lower than that of the batch-
sampling method. We found that the recovery rate of nifedipine by the microdialysis-HPLC method was increased with
the decrease in flow rate through dialysis probe. These findings provide significant information that can be used in phar-
maceutical development and quality assessment for original and generic pharmaceutical products, which are sustained
release preparations.
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DRI TN FE TR D IERE 2B FVE S HE DR
i DFENT. & a5 bt & D AW [R5 2 & 0 BHRE
WKL ENHEBELEZ OGNS,

BRI A M O E 23 HE T 2 720ICHN S
NLHAERHFLHEORBIETH D, HAD 11EH
GO FRRISMERB T R 51 2 TS,
& CTE AN U TR B O LA E & I
LLEOHEND D, D 2EITELIL 275 128
NEEND, BFOEHHABREELTL, Xyt
NIAWR % i % HPLC ICX B ERIENH WS 1T
W% [Fig. 1(A)]. Z®/iklZ HPLC Tk D E3
OB EITD 720, EEROKS, RIND D 2
Hl, BRSNS 25T EME T8 K ORI
MARETH . £/, ERFFEME K2 7/E T
DOHIEDBAFETHD, DUy IERLZE AL
BRI D 5V T OV 2 [R5 P D RREE I IR 1T B 2D
BAHEELTHWSNTWS, L, ZoikriE
I —ERRTN Y 2L SR 7218 % 5%
HPLC I THIET 57280, Ny tILND S DR
B KR W ARPEROBEMESTENSLETH 2
[Fig. 1(A)]. ZZTHald, #HimAIZEM k55
ELTRA 70547 v RAiEERAWREHRERE
(1705147 AEAL Fig. 1(B)] &L
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Fig. 1. Diagrams of Dissolution Test by Batch-sampling
Method (A) and Microdialysis Method (B)
The diagrams have been reported in Ref. 8 and were represented for in-
troduction of the batch-sampling method and microdialysis method.
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PERF (Bt Ca HP1HD 2V, ZOAIEK
VEHEKEGEIT, R RrV v VEREOFTHED
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WHRBRE [ 708147 > XEAJE, Fig. 1
B)] @O2fEICOWTHFLZ., MAEED, H
AEFH ORBRIFICHE L TV, INRILVE (50 [
in/5r) ZRAWE. F£7z, Bk Sakurai 5 D%
FITHEV, REERF ORHEBRICEZHIND A
%%ﬁﬁﬁ%mﬁ%%ZW(mmsﬁﬁﬁ)&U
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20mm, HEE3mm, 7O0—7ENE 0.04mm, T
A3aL) 2XyEIVNIZHEAL, 5 ESP-32
(ZA3L) TTKZERKRTDHIET, 121>
P —~NiBIRDIEAZITVY, HPLCIZTZ
T PECOREET O, OB, REOEYME
NFZEZHET L, ESP-R2IC&5BHM 7T O0—T~
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TEUE Fh NoFH T TRy
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Fig. 2. Effect of Flow Rate on Recovery Rate of Nifedipine
by Microdialysis-HPLC Method

A, pH 6.8 solution; B, pH 6.8 solution containing 1% sodium lauryl sul-
fate. The data are presented as means+S.E. of 4-8 experiments.
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Fig. 4. Comparison of Dissolution Rate Using pH 6.8 Solu-
tion between Batch-sampling and Microdialysis-HPLC
Methods

A, original product; B, generic A tablet; C, generic B tablet. The data
are presented as means+S.E. of 6 experiments.
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Fig. 5. Comparison of Dissolution Rate Using pH 6.8 Solu-
tion Containing 1% Sodium Lauryl Sulfate between Batch-
sampling and Microdialysis-HPLC Methods

A, original product; B, generic A tablet; C, generic B tablet. The data
are presented as means+S.E. of 6 experiments.

pH 6.8 %% 1 i fe TR 5 T 1 71 2 A W A Bk 12 3
WT, ey x v ZEERE B ICHEFDOE
WEE 2 RLE —F, XA 708 147 AEA
FETRENy FH T O TEORRE L, B
5[ 2, 4, 6 KU 8 FFRIDIEHERD “E5D&E” (1=
HfF7) 13KMETdh o7z (Tables 1and 2).
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Table 1. Comparison of Mean Dissolution Ratio and S.D.
for Dissolution Testes Using pH 6.8 Solution between Batch-
sampling and Microdialysis Methods

Batch-sampling Microdialysis
method method

Mean (%) S.D. Mean(%) S.D.

Original product 2h 4.4 1.3 6.1 1.1
4h 17.0 4.4 17.0 2.7
6h 29.1 8.4 26.0 3.7
8h 32.9 7.2 32.6 3.9
Generic A tablet 2h 14.5 3.9 15.9 2.7
4h 18.0 7.2 19.9 2.3
6h 26.6 4.9 26.8 0.6
8h 33.1 5.6 34.0 1.3
Generic B tablet 2h 14.9 2.0 16.6 1.2
4h 19.4 3.1 21.9 3.1
6h 30.8 4.4 26.7 4.1
8h 37.3 4.0 31.4 2.8

The data are obtained from 6 experiments.

Table 2. Comparison of Mean Dissolution Ratio and S.D.
for Dissolution Testes Using pH 6.8 Solution Containing 1%
Sodium Lauryl Sulfate between Batch-sampling and Micro-
dialysis Methods

Batch-sampling Microdialysis
method method

Mean (%) S.D. Mean(%) S.D.

Original product 2h 14.6 6.5 16.9 0.5
4h 30.7 5.1 31.8 1.7
6h 44.0 8.3 48.0 3.1
8h 62.1 9.0 70.5 3.4
Generic A tablet 2h 15.7 6.3 16.4 2.1
4h 30.6 5.7 28.1 0.9
6h 48.5 4.4 48.6 3.3
8h 64.3 6.3 65.9 3.8
Generic B tablet 2h 16.8 8.1 16.3 1.1
4h 29.2 5.1 29.5 2.3
6h 50.4 5.2 47.5 2.0
8h 67.5 4.8 65.6 3.6

The data are obtained from 6 experiments.
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Fig. 6. Comparison of Dissolution Rate for Original and
Generic Products of Nifedipine Tablet in Microdialysis-
HPLC Method

A, pH 6.8 solution; B, pH 6.8 solution containing 1% sodium lauryl sul-
fate. The data are presented as means+=S.E. of 6 experiments.
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5. —BAICE BRI ITIE pH 1.2-6.8 O FEE R
XIFZAKRBHAWS NS, —F, REEEFAN O
2%, BIEMEORMEZEEDSHMNT, pH6.8
BEWIZR U VI R—1 80T 7 U LHiEET kY
T LR EDRMMATTbN S CREEEREER).
PART D& T, pH 1.2-6.8 D&M K XId/KIZHB W
T, A7 A7 A8 AENERAEETH S
ZEEPHENELTNB YD, RUIFE TIEEIINED
WmzHEL, B0 —7N2EET 2 8EED
BEWNEPEINRIZCEZ DZEBICDONTHND L&
%K,?47D947UVX§X%ﬁﬁﬁﬁﬁﬂﬁ
HRIZBWTHEISATREMNIC DOV T HRaT 217 72
Mwsﬁ@mﬁvﬁﬁﬁﬁﬂaﬁmmﬁhwﬁ%
ZHBNTH, MHEDOETIZEWY HPLC E— 7 [
o EREMNED S5, 0.1ul/min TIEHK 82% TH
o, WRIEONY FH T TR ICBNTH,
— BRI ABDBRIC T 1 VT —~\DEY T RO
S5ND/=0, AWHIRERET 578 EEYRINEZ
FmDDLTRNEINTNDS, AIZETDH, B
ZHREET S GURIEER Sml H 4ml 28)H & LT
BEZE) WD T RZETV, EYEIICROWPE 2T
7=. Sartorius # % Minisart® CE (cellulose acetate,
0.45um) IZTAWEITV, A il DY) EIE %
BIELEEZA87.942.3% (CEME YR n
=6) Tho/=. LIEN-T, k=B EBZ
ETRA 705 A7 ZEATEDEY AR %,
PEREEFBEEET DI ENAREE B> /2. — 7,
REEHERE AR T, ERETIE 71V -2
HBOIEYEIIVHEIT 76.914.5% (EIfHE + EYEHE,
n=6) TH-o7h, RETIIHABIKIC pH 6.8 F&1E
WERWZBE LKL, ZORICRITKIE K
L7 (Fig. 2). £/, ZORmEEERIEER
T OEY BRI, FEEEAITH 25DV IV
B B U A OFRIERE QBN U =h > TR L
7z (Fig. 3). 51T, WRETEEF O HiH T H
NWHENDMOFRETEMES & LT Tween80 12 H L,
0-1.0% Tween80 % & Vil BRI M I~ 1 7 0¥ (T
> ZBAEER, EYEEEOE L EEIE L
EZA, TUUIIHEET MU T LDRER (Fig. 3)
Rk, TRINERE OBEINC U 7= A% > TEYE IR P
MAERD BN (0.1%, 6.110.6; 0.25%, 5.4%0.8;
0.5%, 3.3%£0.2; 0.75%, 2.3%0.2; 1.0%, 1.5+0.2
%, VHE+EERERZE n=6). N5 T

e R U™ AR Tween80 25 0 L 15 M &1 4> F1%
BRI Z SIS, BUKMER 2 R IR D
WETHS. KBEEPTIEI IV EIFETNDEAN
AHHN, SHEIEMEAOBMBMEERL, o3It
NHAMRIEYEERO D ZLICX 26D TH 5.
AR THWEZZT7 298 b K-ty <
HV, REERAIORIMNCED =27 228 > ORE
ENEMLEZZENS (Figs. 4and 5), Nvwt)l
MBI T 7 o2 2 & Lie 2 2IVBRD TR
INTVWBZENbMNS., LN>T, pH6.8 1%
R & i U, SIS PERE A R T DY O K[EY
i, REEHAINI I ERERTHZEITLD,

BEYOBEHT 7 O —7FEmENMET L, #REUTE
YRR LoD ERBINGZ. ZORA Y
OF 47U AEAEDOEINEEZ S SITEHD D0
70— T OILR IR ENE Z 5N, BlfEMR
MEREDTVWEEZATHD. —HT, ZNGHME
EREAEAERBRIKRZ HWZBRICBNTSH, HPLC
RIZXDMETarRETho 2l &nn, FHEL
o —ZfEzERW=E 70 —71%, HAERARC
HrHABRIETHOW SN B\ TICBW TS
HEHARETH D Z ENM LN ERS T,

REENA 2 RBiIC W& FTHY 170
AT AEAENERARETH D Z ENHS N
o T2e®, DWTAREZ HWIRIPEEZRE O 5
B OIS EIC DWW TR 21T > 2. EFHMH LD
Py 7 EERBIEERHGTHAHEIN, 51
Rk RGeS T s = 71/t>ﬁMﬁ
FNZH W, £, AR TIE, EWBEIER KX
Hﬂﬁm@&x%%%@bﬁEIMMm%mmf
BrZEfTo /. MlErRMTorr 70y 170>
ZHEAFEEN Y FH T T EOEHERIT, pH
6.8 FEMHR K N ENEEAI S BRI b 59 3 fE
EEBHITXRTICBWTERRD SN &
(Figs. 4and 5). —F, XA 705170 AEA
FEERAWERREREY 3y 7 EEGOE %
oLz (Fig. 6) TIX, FEBaBLE 4 K LA Tl
FFRMET oYy VEEGBETEIASNLD S
7eny, FEBRAIITIE, I SRR S E IR EN
Py VEELTEHRINE., £, Z0EE
PRI B R ORI, REmEtEEE
RIZBWTHERINZ., AWK THW 272
oI EETHD. —H, PxrUy
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DEEMI T VAT —T 1 > EEHEO 7=
DI BBIREINES N TS, A _EE
1E, o < DEHTHHEHRERVWEHNASNS
NN 5720, AETICEENS =T 220N
A TER L, SNEEOEH KD - 28, ISR
WKEENDZZ T2 PEOMRAICEHT A2 Eick

0, WHEEN/ZINTWS, T4l Ld—T1 >
THETI, ¥FTERI—FT 2V EFOZT DY
SIEIEM L, BHHEENREICENT S,
D%, EHFIEEZBL TRETS/MRICED,
RIS E R L, SEFME» S =7 228
CUHIRAICEHET A Z LK 0 HIEN I N TN
L, RKE (A 70F A7) REAK) TILEN
TO—T7IC K0 EEMIEROTRIZITO 20, Z
NS BHFELETOBENNEFRMED 2 v T IEES,
DIRHEZEEICKM LD EBZ SN —F, &
R TIEAmEEEAI S AWRICBN TS, EBRK T
DR FRIL 0% EETH D, 100%IZFZEL 72
Motz L, NyFH 27U TEREA Y
O% A 7Y 2 Z8AEE SRR BB 30 KR
BOEFRMIBEHRIZ 1006 ITEELE ONy FH >
YT 1007116 17084147 AW
Ak, 99.840.7, %, n=6). T DFEFRIL, 16 Kif
EEWRHBRBEBICOENDD S TIRHOBETH
o770, EBKTROBEBHENKN 80% THDZ
ExRUTE.

L E D RF ORI B W T, pH 6.8 FEMEK T
WO RIT S0%ITEL TWah- 720, HimE
EHEAZEWR TIIEEEHRITO%X L ETH -
fo. TEFEEFHOEYFHFRFEHABRT A R I1
>) OREHEEOFESFEOHE TIE, FERA)E
¥ 50% I LR EE, FHEEFINEEETO 1/2
BoRT ST, MOBLE S N2 BRI B W
T, BRI D1 2R SRR E B O S v H R
T6% DHPNITH D Z EERINTNS, F/z,
FEAERLEI NS 80% LA LR T 5 54, FEHERLK]
DR RN 30%, 50%, 80% i D Y 7x 3 KF

RUZBNT, GBI OSSR ) R HE R o
ﬁmm*+w DHPFEANICH D Z EERTNTN
%, AR TIIERRBITHL TP oY v 7 EER
T had TMEFEIEGOEYERNFEEERBRT A RS
1 2] OEEEHOREEOHE 2L TH,
SGEOY 3y 7 BEES SIS TS ENE

oz,

£z, RETRENyFH T o TiEEEL,
oy hOEIAKROEEEGRZHNWZIZbhrb S
9, WHED E5DOX" (S.D.fH) NMEEERT
EWVWSENT-HMNED 5N/ (Tables 1 and 2). ¢
KOBEHRBIETIE, SRFHEICERERINT 50
WXL, ARETIREN 7 O0—71C X 0 EHNICAER
DOEMZEITD 28, (ERED K D IR BRI TR
ML I N TS, ERIEEHKRLT, v170O
A7V AETO WFo2E” K RNEIN 5l
R TERICEL 2 EeDE" NLEDMEIEL
RO NEZETERTSZBDEEZ LGNS,
PAE, AR TR BEAEHMEIEREE LT, <
A0y A7 YT A8 AEE WA G BRE O 1
NETO . ZOHER, EEONRY IVNERD
Az NEET S HPLC IC K SR RBE ST R
B0, XA 0547 1) AIHERE L HPLC &
HAns ZETHETEZERNICITY, FEAER
HHRICIRIEZR L& 5 2 TR B e & 78>
Tz, F7z, WEkE ONvFY T DTE) L
L, &0 “Fo2&" ODIRWHENRETH S &
EBiT, REEMRNENETHSIA 7051
U2 AR, feEkik & b LSRRG D& W IT
KHBEMBEHORIRD ZHMBILL SN E NS Rz
HLTWS, INs0ERIIT, v~ 7051470
AEBAEERAWSZET, Z7 V8 EEDEREMS
KOY U w7 EIEMLFET OB HZRE) 2 /5 &
DIEFEICHIET A5 ZEMNAIRETH D & EBIT, KRik
ﬂ%ﬁﬁ%ﬂ@%gﬂﬁk%ﬁmf%égt%m&
5.
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