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Orally disintegrating (OD) tablets are widely used in clinical practice. However, drug information on the choice
and dispensing based on their stability after opening packages and usability in patients and dispensaries is not sufficient.
The aim of this study was to investigate possible evaluation methods of the stability and usability of amlodipine OD
tablets. Additives of the brand were changed in April 2009, and therefore the previous and current forms and two gener-
ics, current and newly marketed (in November 2009) products of different firms, were used. OD tablets were stored at 25
°C and 75 % relative humidity for 3 months after opening the packages, and their physicochemical properties were eval-
uated. Their weight, diameter, thickness, and color difference increased slightly from the initial state. The extent of the
change in their hardness, disintegration time, and friability was different among products. These physicochemical
changes were acceptable in dispensary practice. Storage after opening the packages did not affect their dissolution rate.
The dissolution rate at the initial state of the current brand was slower than that of the previous one. All products used
were able to be dispensed by an automatic tablet-packing machine and applied to the so-called simple suspension method
for intubational administration. Sensory evaluation tests revealed no major difference in the oral disintegration time,
taste, impression, and preference among products. In conclusion, the stability and usability of amlodipine OD tablets
used in this study were examined using several methods, and they can be used equivalently from the stability and usabili-
ty viewpoints.
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ZHEE GEAIA EB) LTS &, EaPOE



No. 8

1033

Table 1. Initial Physicochemical Properties and Conditions of Amlodipine OD-tablets

OD tablets A C E
Amlodipine (mg) 2.5 2.5 2.5

G B D F H

2.5 5 5 5 5

Weight (mg) 85.0+0.4
Diameter (mm)

Thickness (mm)

Hardness (kg) 3.4%0.3 4.4+0.3 4.7+0.2
Disintegration time (s) 20-23 26-31 26-32
Friability (%) 0.45 0.38 0.00

79.9+0.6 150.2+0.7

84.2+0.4 120.0+0.7 119.6%£0.6 204.8+£0.7 119.6+0.5
6.05+0.00 6.04*£0.00 7.57+0.00 6.04+0.00 7.05+£0.01 7.04+0.00 8.56+0.01 7.05%0.00
2.84+0.01 2.72+0.01 3.24+0.01 2.84+0.00 3.01£0.01 3.03£0.00 3.47+0.01 3.00%0.01
4.5+0.2 3.5£0.1
21-25 20-22 26-34 24-31 23-27
0.27 0.88 0.55 0.15 0.35

5.1£0.2 7.91+0.3 5.9£0.5

W EE B BEEAEREDSRVWD, A C
EDTIREAMAEBIODBHEENLFRLTHBD
(ZNFEN 3405 4.4ke, 3.5/705 5.1kgl2), HA
BN E L B2EAICH > 72 (FNTH 2023 Hn
5 26-31s, 20-22 /05 26-345127). &HK (2.5mg
& S5mg) MITEAZKT D E, EHE & FIT,
TNETNHEA CLEGRUDEHKIDDHEEDK
WK E < BEEEIZ/NS o7z, BRI, A
MTEDDETHDHDODHEL T 20s 205 30s Hi
BTHD, HELWEWIRNAS .

RE 1,2 &3 5 ABICHBIT S 2.5me §E CGEA
A,C,EXUNG) & 5mgdg (3% B, D, FX&XUH)
DfaFh, HE BEE, JES, WE, FIERRR K O
@Ewﬁﬁva#bwﬂm%%m%mTwm
(A) E2B)ITRT. AmAICEL T, T XTOHEHA
TAZI VI EDEEZIFIEOMETH O, FEHW
BRI an-o . BHE, EREKTERZ, TXT
DEATHT MM EKTHEA C DK 105%)
Lzb00, #HNREMIEMN > 2 HEE, 3
HAEBRKRUNCEDTIRENETNAZS XV
37-50% K TF 35-41 %K~ L 7=7%, 3K E TIHKT
1abm? HHF KOG EHTHENTN 10-

%R 16-24% KT EZDEZIEINI Mo /=,
E@n’%EIEI"JfMEET I oz, ERRNE, T
DEATESEo7=0, EHGEHTREAZ v
LD 68-78% & JEiE DREFEIZ/NE WHHMIZ & - 7.
FEIEEICDNT, #ANA & B, ¥ C & D, #H
EEFRUOEFGEHDAZvILME OEEEE
DEFEFNZTNK 1.1-1.4%, 0.9-1.2%, 0.3-0.6%
KU0.7-09%THD, TXTOEKTHTMNIC k-
AU BEHEEOKRHOREMISN S .

A= %IIIBIT S 2.5mg g GEAFIA, C, E K
NG) & 5mgdE GEAIB, D, F MU H) OiEHR-
i 2 =N FN Fig. 1(A) & 1(B)IZRT. K

HOWBARIISEME (5% 1) & U TE@EeE TOR
HE% (2.5 mg $£ Tl 15 min, 5 mg $£ Tl 30 min)

29, HEA & BTIE, 15min OFEHERIZEN
T 64% & 72% TdH o 7278, 30min £ TIZ 75% LA
roBEHENME SN, EHC & D T, 15min
DIEHRIZFNZTN 9% & 52% TH VD, 30min D
WHRIZZNTFN 3% & 5% Tho/-. HAIE &
G TlZ 15 min DIFHZRIT 5% LA E (FNF 78%
£ 77%), #HHKIF & H Tid 30 min OFEHERIL 75%
PllE (ZNEN 8% E86%) Tho/=.

KIZ, HEAA-HOA =2 v )L ERE2 » A%
T O R dh#¢ 2 Figs. 2(A)-(H)ITRY. X
HORARIT Fig. | CRATH S, EHIA L C Tl
2 ABDHENA Z ¥ IV XD HIEHRNDT NI
EL A GEFA D 15min : 64% 08 72%, K
FIC @ 30min : 53% A 57%) ITdH > 7=, %@ﬂﬁ
DHEHFIB,D,E,F,G KU HTIEAI=Z>vI)LE2 %
A% EDHTEERIZFIEAEEZDLST, (=¥
)V TR U 7= il S O i & OBIR B IRIFR T H
o7z,

2. 2EERRISOHEZACIRAR AT
DEEIZOVWTIE, HEINZTNTOHL A-H
IZBWTHMAMEE T 2HEIIEED s isho 7.
K7z, BEHTH WG & 4 B Bhde 5 el
IO HHEER TE DI 2.

DEBORERE LT, #ET, 14 RO 28 A
BT 5 2.5mg g FEHA,C,EXRUG) & 5mg
¢ X B,D,F XUH) O, H&E, EAHKD
BEOAL = v I)Lhs DElZEZTNZ N Table 3
(A) E3BITRY. BIICBEL T, §XRTOEHA
TAZY N EDHEEIT L XIZENLTOMETH -
. HEIZDWTIE, RE 7, 14 KU 28 HEEDE
A RETHEI4HREOC RE14HE28H
BOFEHF B, RE 14 HEEOFEAI H T IE7R0
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Table 2A. Changes in Physicochemical Properties and Conditions of Amlodipine OD-tablets of 2.5 mg

OD tablets A C

Period (d) 30 60 90 30 60 90
Color difference (4E) 1.25 1.04 1.28 1.33 1.34 1.41
Weight (%) 101.1£0.6** 101.3£0.5** 101.4+£0.6** 101.4£0.6™* 101.3+£0.5** 101.4+0.8**
Diameter (%) 101.2£0.1*%* 101.2+0.1** 101.3£0.1** 101.2+0.1** 101.3£0.1** 101.3+0.1**
Thickness (%) 102.8£0.5** 102.8+0.2** 103.2+0.8"* 104.8+0.4** 104.4+£0.3** 104.8+0.4**
Hardness (%) 50.0£3.6%*  50.04£2.9%% 52.9+£4.2%*  61.4%+4.1"F 59.1+3.4*F 56.8+3.7**F
Disintegration (% to the initial) 58.1 60.5 58.1 45.6 43.9 42.1
Friability (difference from the initial; %) 1.35 1.17 1.14 1.21 0.92 0.97

OD tablets E G

Period (d) 30 60 90 30 60 90
Color difference (4E) 1.11 1.26 1.04 0.84 1.07 0.80
Weight (%) 102.5+0.5%% 102.5+0.5** 102.2+0.5** 101.8+0.4** 101.7+0.5** 101.5+0.6**
Diameter (%) 101.1£0.0%* 101.1£0.1** 101.2+£0.1** 100.5£0.0"* 100.5£0.1"* 100.5+0.1**
Thickness (%) 104.0£0.3%* 103.7£0.3** 104.0£0.3** 102.1£0.4™* 101.8+£0.0™* 102.1£0.4**
Hardness (%) 97.9£2.8 102.1£2.8 104.3+1.8 80.0£3.7** 77.8+7.5%% 84.4+4.0%F
Disintegration (% to the initial) 53.4 56.9 55.2 67.4 78.3 76.1
Friability (difference from the initial; %) 0.55 0.43 0.45 0.90 0.73 0.87

** p<<0.01 vs. the initial.

Table 2B. Changes in Physicochemical Properties and Conditions of Amlodipine OD-tablets of 5 mg

OD tablets B D

Period (d) 30 60 90 30 60 90
Color difference (4E) 1.28 1.03 0.78 1.30 1.19 1.18
Weight (%) 101.3£0.4** 101.3+0.5** 101.0£0.5** 101.7+0.5** 101.8+£0.6** 101.8+0.7**
Diameter (%) 101.0£0.1** 101.3+0.2** 101.0£0.1** 101.3+0.1** 101.3£0.1** 101.3+0.1**
Thickness (%) 103.0£0.3** 102.7£0.1** 103.0+0.4** 104.0+£0.3** 103.60.3** 104.0+£0.3**
Hardness (%) 57.1£3.1%%  57.143.1%% 62.9+£1.3*%*  62.7£3.9% 64.7+£2.2%F 62.7+4.5**F
Disintegration (% to the initial) 69.0 66.7 57.1 48.3 66.7 55.0
Friability (difference from the initial; %) 1.32 1.26 1.36 1.06 0.89 0.95

OD tablets F H

Period (d) 30 60 90 30 60 90
Color difference (4E) 0.98 0.73 1.41 1.01 0.94 0.77
Weight (%) 101.7+0.5%% 101.5+0.4** 101.8+0.4** 101.5+£0.4** 101.4+0.4™* 101.5+0.4**
Diameter (%) 100.8£0.1%* 100.9£0.2** 100.8+0.1** 100.4£0.1** 100.4+£0.0"* 100.4+0.1**
Thickness (%) 103.2+£0.2%% 102.9+£0.2** 103.2+£0.3** 101.7+£0.4™* 101.7£0.2** 102.0£0.1**
Hardness (%) 82.3£3.3*%* 89.943.3% 87.3%£6.4%*  76.3%£4.9%F 79.7+5.2%F 83.1%£4.4*F
Disintegration (% to the initial) 43.6 61.8 56.4 72.0 76.0 74.0
Friability (difference from the initial; %) 0.39 0.34 0.38 0.87 0.73 0.74

** p<<0.01 vs. the initial.

S, TOMOREHELEATIIOTMRERD
B (mARKTHEFE &EDOK102%) 2idH - /-,
HEIA DN DT RTOHEANTH
WTHT 7 (K THEA C DR 104%) 71
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o7z MEt L7z, EEKOESOEEOHEHEIC
RN YA N (AE VAo W
BEIZDOWTIE, EAEICBWTRETHLE 14
HBIZH 12% KT L7z, 28 HIRICIZ A &K T
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Fig. 1.

Dissolution Rate-time Profiles of Amlodipine OD-tablets of 2.5 mg (A) and 5 mg (B)

In panel (A): product A, open circle; product C, closed circle; product E, open triangle; and product G, closed triangle. In panel (B): product B, open circle;
product D, closed circle; product F, open triangle; and product H, closed triangle. Dissolution tests were performed with a paddle method (75 rpm) in 900 ml of

water as an eluate. Data present mean+S.D. of 6 experiments.

W7oz, HEEA LB, #KICED, #HHF K
VHEA G EHIZBWTI, N0 19-29%,
23-32%, 14-25% TN 1626 %X R LU 7=, T D#%

HEZRE T3 <, EHlekz2m U TRE 28 HEZ
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E,F,GKUHTIZ &5 ELXWN] ORIEMNELN
o, /2, #HKALELB, CED,EEFRUGE
HO&AEBBNTIET S &, NEID 2.5mg §E (G
FlA, C,EKXTG) OAN [RRiEN] DEEN
Zmotz. HIWCDODWTIE, #HFIA TIE MicH
IEEURN] OEEFENLIN T2, T OMOEEHA]
Tl T5&2EXKW) DEENEN S, EHKIZD
WTIE, #¥.HK A, B, E, F, G U H TlZ 0wk
Z % C 5 IRAICEER W) ORIBENLN S 7203,
HFC &ED T MEH®RZEL RN ORIZENL ),

S, IV EHMSIFSITONTIE, ¥HE &

F T3z 62 000 % OEZENENS 7203,
ZOMOERTIIENSEE NFEAERLCBZWN] D
[N WEATH > 7z,

RBIFEIZDWT, 2.5mg $ETIE [HEAT A) TEEA]
Cl THANE) T#EAG) TENZRALTHIW]
KO TENBIRA L=<\ oEZRIL T
5,10, 3,8, 4 KX O0TH o/, S5mgdETId M3
A B) [FEXI D) THEAF) #HH TENz2RAL
THRW RO TENBIRAL <20 DEEK
1Z, TNZin3,9,5 6,4 RTA0THo7.

4. BHEBEBE AP vILITBITHREH A,
B,C,D, E, F, G ;O H OAREERRNL, O ZFNH
30, 30, 30, 30, 60, 60, 20 %X 20s THo /. TNT

DK A-HIZBNWT, H 72 BRERENBRX
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AT, 4BEO7 L0 > XUIVEEH
OD §gZ vy, MEAETOZRE N &P K O AR
DA DWW T & 723l 5 ik THigH 217 72
REMEICDWTIE, i - HE - BRICTHR MR
B, WEPE - HAEE - EERRIEICIR D ELER R R OYAH

bR E £ L7z, AR DWTIE, EEBES
bz Wiz, 5 BREOu s, OD JEDHRM

MBS 5 B el B & OokE B 12 B9 2 et 217
o7z, BBEEAKROZEMRIIA Y E2—T +—
LWIZRHINTNSD, FHENRANLIC K D RLE
KRS ZERBEL DL NWEODFDOREMEIIDNT
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100

dissolution rate (%)

Fig. 2. Dissolution Rate-time Profiles of Amlodipine OD-tablets

time (min)

The initial stage (open circles) and two-month after the opening packages (closed circles) . Panels (A) to (H) illustrate the dissolution data of product A to H,
respectively. Dissolution tests were performed with a paddle method (75 rpm) in 900 ml of water as an eluate. Data present mean=+S.D. of 6 experiments.
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Table 3A. Changes in Physicochemical Properties and Conditions of Amlodipine OD-tablets of 2.5 mg after Automatical Packing

OD tablets A C

Period (d) 7 14 28 7 14 28
Color difference (4E) 0.84 0.62 0.87 0.81 0.86 0.88
Weight (%) 100.6+0.3 100.4+0.4  100.5+0.2 100.6+0.7 100.5+0.4  101.2+1.0*
Thickness (%) 101.4+0.4 101.7£0.4 101.7£0.3 103.3+0.3** 103.6+£0.4** 103.6+0.5**
Hardness (%) 76.9+3.8%* 76.9+5.7** 80.8%£1.7"*  69.24+4.7%F 74.4+£4.7** 76.9+3.3*%F
OD tablets E G

Period (d) 7 14 28 7 14 28
Color difference (4E) 0.74 0.85 0.98 0.70 0.84 0.86
Weight (%) 102.1£0.5%* 101.940.2** 101.5+£0.4** 101.44+0.4** 101.1£0.5%* 101.2+0.3**
Thickness (%) 102.8+0.3** 103.14+0.3** 103.1£0.3** 101.44+0.2** 101.0£0.2** 101.4+£0.2**
Hardness (%) 88.5+4.2%F 88.5+1.7** 94.2+4.4 82.2+2.5%% 80.0+4.3** 84.4+3.0%*

*, p<0.05 vs. the initial; and **, p<0.01 vs. the initial.

Table 3B. Changes in Physicochemical Properties and Conditions of Amlodipine OD-tablets of 5 mg after Automatical Packing

OD tablets B D
Period (d) 7 14 28 7 14 28
Color difference (4E) 0.62 0.75 0.72 0.57 0.53 0.43
Weight (%) 101.1+0.5% 100.6+0.7 100.7+0.5 101.6+0.7** 101.5+0.6** 102.1+0.4**
Thickness (%) 101.3£0.3** 101.0£0.4** 101.3+£0.3** 103.0£0.1** 103.3+£0.4™* 103.3+£0.2**
Hardness (%) 77.4£4.2%% 77.4+£3.5% 71.0£2.7%  68.1£2.3%F 68.1£3.9%F 72.3+£2.9%F
OD tablets F H
Period (d) 7 14 28 7 14 28
Color difference (4E) 0.78 1.00 0.82 0.87 0.95 0.77
Weight (%) 101.4+£0.4** 101.6+0.3** 101.2+0.4** 100.7+£0.4* 100.4+0.4 100.7£0.4*
Thickness (%) 102.3£0.3** 102.6+0.3** 102.6+0.4** 101.3£0.2** 101.0£0.3** 101.0£0.2**
Hardness (%) 75.3£2.3%  76.6+£3.6** 85.7£2.5%  74.2+1.6%F 74.2+£2.4%* 80.6+4.1%F
*, p<0.05 vs. the initial; and **, p<{0.01 vs. the initial.
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Table 4. Sensory Evaluation of Amlodipine OD-tablets

OD tablets A B C D E F G H
Amlodipine (mg) 2.5 5 2.5 5 2.5 5 2.5 5
Taste mentholated taste too strong 0 0 0 0 1 1
strong 1 0 1 9 5 1
adequate 10 11 11 10 10 13 14 14
not strong 10 10 6 10 2 2 0 5
sweetness too sweet 0 0 0 0 0 0 0 0
sweet 3 2 2 0 5 5 1 4
adequate 7 9 13 12 12 11 14 12
no sweetness 11 8 6 9 4 5 6 5
bitterness strong 0 2 0 1 0 1 4
weak (no influence on taking) 15 17 5 3 12 15 12 13
no bitterness 6 2 15 18 8 6 8 4
Impression granular/rough yes 0 0 0 1 0 2 0
/Feeling slight 2 6 6 8 12 11 3 7
no 19 15 15 12 9 8 18 13
powdery yes 0 1 1 2 1 1
slight 4 7 10 8 11 12 6 2
no 17 14 10 12 8 7 14 16

Numerical data present the number of subjects who chose the answer.
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