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Abstract — Despite the fact that the dissolution test can serve as an effective tool for drug quality control and prediction
of in vivo drug performance, there are a number of drugs with no established dissolution specifications because they were
developed quite a long time ago. Under this circumstances, KFDA started the new project that establishes dissolution
method and specifications for drugs with no dissolution specifications listed in the Korea Pharmaceutical Codex (KPC). This
project aims for promoting the appropriate management of oral solid dosage forms. Seoul regional KFDA selected 2 items,
Nicametate citrate tablet and Norfloxacin capsule, for establishing dissolution specifications. We went through the following
procedures to develop the dissolution method and specifications: (1) Validation of dissolution test equipment, (2) Purchase
of test drugs, (3) Preliminary test with one of the test products (1 lot), (4) Validation of analysis methods (3 lots), (5) Final
tests and cross tests among other laboratory to establish dissolution specifications, (6) Additional test with the other test
drugs. The outcome of this study will be reflected in revision of the KPC. It is believed that the quality control and eval-
uation of oral solid dosage forms listed in KPC will be advanced with the revision which adds additional dissolution test and
specifications for the drugs with no established dissolution specifications.
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Table I - Nicametate citrate tablets and norfloxacin capsules
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Fig. 1 -(a) Structure of nicametate citrate, (b) Structure of
norfloxacin.
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Labeled amount

Drug Product Class No. Dosage form (mg/Tab. or mg/Cap.)

A-1
Test drug A A-2 Sugar-coated tablet 100 mg/Tab.

A-3

Nicametate

citrate tablets Test drug B B-1 Sugar-coated tablet 100 mg/Tab.
Test drug C C-1 Sugar-coated tablet 100 mg/Tab.
Test drug D D-1 Sugar-coated tablet 100 mg/Tab.

a-1
Test drug a a-2 Capsule 200 mg/Cap.

Norfloxacin a-3

1

capsuies Test drug b b-1 Capsule 200 mg/Cap.
Test drug c c-1 Capsule 200 mg/Cap.
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Table II - Si(t)zitletlon of preliminary dissolution test for nicametate A S FalgiTh AEEHA(QLY= o) Ae 23 AAsigic).
Apparatus Apparatus 2 (paddle) _ G
Dissolution medium pH 1.2, pH 4.0, pH 6.8 and water AT (QL)=10x S
Medium volumn 900 m/
Interval of sampling 5, 10, 15, 30, 45, 60, 90 - T=EalE o -
of dissolution solution and 120 minutes A1 o WbeS] BEHARE, S AR VIe7)E HE
Temperature of test medium 37+0.5°C itk 7]127] SE 24U EERS] Ao ZHE FEgi o,
Rotational speed P0rpm BEU o A yE He] BEEAE ol
@ A 2 wx Y
Table III - HPLC analytical condition of nicametate citrate tablets AU EATE nfoz HAE L3Pl W 9E771S
Detector UV 263 nm o]g3lo] AlBleE A )| BE, RE I 734 1212 7K1 EA|
Column Unison US-C18 (5 um, 150x4.6 mm) _ ° B _ﬁ A;’ A#I °r o = ~ -
Column temperature 400(: B_Uq ‘;‘l —]T—X]-}\]B\:—}(?C:)‘ QJX]HO})_\]YE_‘(Z]Q“I%?} %j_ J = }\E]A]S}giq--
Mobile phase Methanol : 5 mM Octanesulfonic (5) F7} A 8243
acid sodium salt (450 : 550) _ . - _
Injection volumn 1o AR 9 g AnE o 4gH 8% A o
Flow rate 1.2 ml/min g} 27} A|8lekB, C, D) 7 12E, 2E 9 A4 /12 71
Table IV - Validation of analytical method for dissolution of nicametate citrate
Dissolution medium Characteristics Specifications Results
Specificit The analyte chromatographic peak is not The analyte chromatographic peak is not
P y attributable to more than one component attributable to more than one component
Linearity ¥*>0.999 ¥*>0.999
Accuracy Percent recovery
pH 4.0 (0=9) 98.0~102.0% 100.37+0.923%
Precision RSD<1% RSD 0.84%
(n=6)
Quantitation limit - 2.548 pg/ml
J. Pharm. Soc. Korea
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Table V - Dissolution of nicametate citrate tablets B, C, D

Average rate of

Dissolution test conditions Product Specification dissolution (=S.D.)
Dissolution medium: pH 4.0, 900 m/ Test drug B 88.0+3.4%
Apparatus: Apparatus 2 (paddle) 45 minutes,

Rotational speed: 100 rpm Test drug C not less than 80% 88.4+5.2%
Temperature of test medium: 37+0.5°C Test drug D 83.9+3.3%
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Table VI -HPLC analytical condition of norfloxacin capsules

Detector UV 278 nm

Column Unison US-C18 (5 pm, 150%4.6 mm)
Column temperature 40°C

Mobile phase H;P0,(1-1000) : acetonitrile (850 : 150)
Injection volumn 10 W

Flow rate 2.0 m//min
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Table VII - Validation of analytical method for dissolution of norfloxacin capsules

Dissolution medium Characteristics Specifications Results
Specificity T hej analyte chromatographic peak is not The; analyte chromatographic peak is not
attributable to more than one component attributable to more than one component
Linearity ¥*>0.999 ¥*>0.999
PH 4.0 Accuracy (n=9) Percent recovery 99.19:1.028%
Precision (n=6) RSD<1% RSD 0.75%
Quantitation limit 2.507 pg/ml

Table VIII - Dissolution of norfloxacin capsules b, ¢

Average rate of

Dissolution test conditions Product Specification dissolution (+S.D.)
Dissolution medium: pH 4.0, 900 m/ Test drug b 102.4+3.2%
Apparatus: Apparatus 2 (paddle) 45 minutes,

Rotational speed: 50 rpm Test drug ¢ not less than 80% 98.6+3.1%

Temperature of test medium: 37+0.5°C

Vol. 54, No. 5, 2010



366 1A - AR - g AR - A WA - B - DS - 38 - S - AN - AT

Witk 7187) St BAEEAs AgHoRRE Fegom, Al meldelel] tiet A%, 0wk Agslel Sold, A4
EEUA o AN yaRe] EFAAE ol gkl X, 32, 30 Blsgict,

(@) BAY 2L ABUN AFAY @ eI 2t

AN O N GEAT 0 BBLAE FRRRPIECIE FS) AL AR ] e

TR Aol 7F 3 RE, RE 7 Al 12788 7L 24

1 % Qg (FTGORES) §5 4 Y A%, A
B % ARG BEARAVIIIES SHERANE AN 8 el b BEBIE vt A Aol 7 S5
ek, A S5 608 ol 5% ol el BIsIe. ol 2ok} A

) F7F Alger 8EAY Fol Fu]o] o)A, @AM =1 52 vl BS AF
A A gl wAA e Ak vigo R AR 8 atd dom Asly siglon, eid o] SEHsle pH"ﬂ ot
ol meh F7F AlAekD, o) 7 IRE, 5 & A4 15 7 2R AR 9EE W) kel 28 S avp) A3 glo]

%

O

82085 A3 Table VIID. F7HIRE 718 5 pH 40 AIRNS AR AR &
&, 37 £52 100 pmO. 2 A g3le] 45% olufel] 85% o]
Al T} o] §EES =S sigith
3) %E/\]BJE%H@J Wgjeold At
TAAMLIFHHEIO|E Mol 2572 MY EETo] 9 Eolgo|(PDAYE o] g3to] FAE 1179 el
(1) HPLC #-4%¢] Weldlo]d Z3k(Table IV) & geldta, BEs Yool T4 W7t B 29E

1=
§59 F TAMPIHOIE o) UE HPLC 3% 24 98 5ol ArbAlel ool T4 91t e W ks s o
Wl B AFEh) S thaiekd g TOloREE B S ARICHFig. 2). FRAZMEel S 2,6~1330 ngmi)

(a) ) mAU

100+

5.470 - nicam etate citrate

T T
: : 200 300
1 2‘ 3‘ 4‘ 5 6 min nin

(b)

5.470 - nicam etate citrate

200 300

T T T T T T
0 1 2 3 4 § & min nm

Fig. 2 — (a) Chromatogram and PDA scan of standard solution: nicametate citrate, (b) Chromatogram and PDA scan of sample solution:
nicametate citrate.
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