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The effect of grinding of the carbamazepine (CBZ) tablets (Tegretol® tablet ; Teg-tab.) on the
physicochemical properties of carbamazepine was investigated using X-ray diffraction, differen-
tial scanning calorimetric and fourier transform infrared spectrophotometric measurements. The
ground samples were prepared by grinding Teg-tab. using an electrical tablet grinder or an agate ,
mortar and pestle. There were no changes in the crystallinity of CBZ before and after grinding. -
In the infrared spectra of the ground sample prepared by the electrical tablet grinder, a peak shift
suggesting a molecular interaction between CBZ and its excipients were observed. The dissolu-
tion rates of CBZ from the ground samples prepared by using an electrical tablet grinder were
faster than those of Tegretol® fine granules or the ground samples prepared using the agate mor-
tar and pestle. According to the measurements of the mean diameters of the ground samples, the
differences in the dissolution behavior of the ground samples were due to the mean diameter of
the ground samples, namely, the smaller the mean diameter by the elongation of the grinding
time, the faster the CBZ dissolved. Furthermore, the dispensing characteristics of the ground
samples were evaluated. As a result, the dispensing characteristics of the ground samples were
observed to possibly greatly depend upon the micromeritical properties of the ground samples,
such as the bulk density, compressibility and uniformity.

Key words — grinding, tablet, carbamazepine, physicochemical property, micromeritical
property, dispspensing
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Fig. 1. X-ray Diffraction Patterns of CBZ Crystals and the Ground Sam-
ples Prepared by Grinding the Teg-tab. with Various Methods
and Grinding Time (a) CBZ Crystals
Teg-tab. were ground with using the agate mortar and pestle for ;

(b) 2 min, (¢) 3 min, (d) 5 min

Teg-tab. were ground with using the electrical tablet grinder for ;
(e) 30 s, (f) 2 min, (g) 3 min, (h) S min.
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Fig.2. FTIR Spectra of CBZ Crystals and the Ground Samples
Prepared by Grinding the Teg-tab with Various Methods and
Grinding Time (a) CBZ Crystals
Teg-tab were ground with using the agate mortar and pestle
for; (b) 2 min, (¢) 3 min, (d) 5 min
Teg-tab were ground with using the electrical tablet grinder

for ; (e)

30s, (f) 2 min, (g) 3 min, (h) 5 min.

NI | -El ectronic Library Service




Japanese Soci ety of Pharmaceutical Health Care and Sci ences

536 % Bt # % Vol26, No.5 (2000)

728, DSC #IE % 1T - 7z. Fig. 312134 O ¥}
Wemg A T B U 22 8 @ DSC AR % R
Fig. 3 (a) IZ/R9 CBZ #4ah DSC Hi##iZ1%170°C
% FRARGIRE & 3% CBZ #idh Form 1 ObfFHIK
DREY — 7 NBD LN 7Y, ZO#H%, Form I
NOEMIZID S REY -/ 80 6N, ZTO/H
i 23188°C & BAGIRIE & § AW E Y — 2 & L THL
NTW3Y, ThsOBMZERITOThORIEY)
2R 64, Form 1 LMD BN EE % /R L
7. TOZ kb, B KD CBZ MO
EHANOEEIENEDEELILND,

DLk, BoR X R JE, RO A X7 b
LIE, DSCHIFEIZ L D CBZ Dfsdhk K U+
WREDZAL & et U 226558, BB o IR X
N b A EEAIR ORI Al & OM B AEH % R4
BE—-2 LT MBI, LirL, WThO
MTEC N TEHmARX RO S 2 — v,
DSCHi#RIZ 3B L BB o h b 722 & h

(a)

)

®)

(©

Endothermic

@

iy

5, A/ IFSKICKIMIEAILLY, SeAlk
W TE AN K 25U )T, I K O ERELC
R T BB K B Teg-tab. D CBZ D L4k
BEWwgDEHEZENS.

2. ¥R D 5D CBL OiEHES)

FLERRMR > & O CBZ DA 28

Fig. 4 (a) 1ZFLERRR I 40 6 O CBZ D VAW %
BAERT., AEERIZEOLTE KD CBZ
Mith, Teg-FG DS EER A /R L7z, Teg-FG ik
BRBARGE % & O CBZ D@EM Ao 5, Xz
INE ol h, B AE120min 12132 RIE
L 7o, FLERBmmps, BB O L RISV
HEE S RIM L, 5 min BHIIE Teg FG & D) & 5
WEHERAERL -,

—7, WY TiE [Fig. 4 (b)], 30s O}
T4 TIC Teg-FG K D WA HEER L, Bk
BRI DIE R IZEW X S IZEHEOBM A ED &
1, 5 min B OG54, iRERBAAE 30min 7T100%

(e)

®

@

Endothermic

(h)

PR S

0070200
Temperature(°C)

R LT N
100 150 200
Temperature(°C)

Fig.3. DSC Curves of CBZ Crystals and the Ground Samples
Prepared by Grinding the Teg-tab with Various Methods
and Grinding Time (a) CBZ Crystals
Teg-tab. were ground with using the agate mortar and
pestle for ; (b) 2 min, (c) 3 min, (d) 5 min
Teg-tab. were ground with using the electrical tablet
grinder for ; (e) 30 s, (f) 2 min, (g) 3 min, (h) 5 min.
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Fig. 4. Dissolution Profiles of CBZ from the Ground Samples Prepared by Grinding

the Teg-tab with Various Methods and Grinding Time

(a) Teg-tab were ground with using the agate mortar

@® . CBZ crystals, O ; Teg-FG, A ; ground for 2min, M; ground for 3
in, []; ground for 5 min

(b) Teg-tab were ground with using the electrical tablet grinder

@ ; CBZ crystals, O ;Teg-FG, A ground for 30s, 4 ;ground for 2
min, Il '; ground for 3 min, [J; ground for 5 min
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Fig.5. Scanning Electron Micrograph of Teg-FG and Ground Samples Prepared

by Grinding the Teg-tab. with Various Methods and Grinding Time

(a) Teg-FG

Teg-tab. were ground with using the agate mortar and pestle for; (b) 1

min, (¢) 3 min, (d) 5 min

Teg-tab. were ground with using the electrical tablet grinder for; (e) 15,

(f) 1 min, (g) 3 min, (h) 5 min.
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Table 1. Micromeritical Properties of Teg-FG and Ground Samples

of Teg-tab
Sample Grinding Mean  Angle of Angle of  Aerated bulk  Packed bulk  Compress- Uniformity Carr's
time (min ) diameter repose (* ) spatula () density (g/mL) density (g/mL ) ibility (%) - fluidity
©m) index
Teg.-FG 1724 365 34.2 0.56 0.65 13.3 20 83.0
Ground with _agate mortar_and pestle
1 44 420 65.2 0.52 0.83 37.6 11.0 50.5
3 38.2 43.5 66.5 0.54 0.84 359 12.4 52.5
b} 376 430 617 0.54 0.86 3713 12.8 50.0
Ground with_tablet grinding machine
0.25 28.1 460 67.4 0.51 0.87 41.7 10.4 46.5
0.5 207 480 67.0 0.45 0.84 46.2 10.1 420
1 192 490 70.2 0.41 0.80 48.8 9.9 420
3 153 510 70.5 0.38 0.75 49.1 9.0 43.0
5 14.7 50.0 70.2 0.37 0.73 49.4 9.0 43.0
10 147 510 68.5 0.34 0.70 51.8 9.0 43.0
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Fig. 6. Dividing Profiles of Teg-FG and the Ground Samples Prepared by Grinding the Teg-tab. -

with Various Methods and Time

(a) Teg-tab. were ground with using the agate mortar and pestle

O Teg-FG, & ; ground for 1 min,

O ; Teg-FG, & ; ground for 1 min,
ground for 10 min

M ; ground for 3 min,
(b) Teg-tab. were ground with using the electrical tablet grinder
M ; ground for 3 min,

[1; ground for 5 min

[1; ground for 5 min, @ ;

Table 2. Dispensing Characteristics of Teg-FG and Ground Samples of Teg-tab

Sample Grinding  Vibration Average weight Coefficient of Weight loss Time of
time (min ) ( g/pack ) variation ( % ) (%) divinding
Teg.-FG weak 0.99 8.0 0.9 0's2"
middle 1.00 6.9 04 023"
strong 0.99 6.7 1.1 0'15"
Ground with agate mortar and pestle
1 weak 0.95 53 43 731"
middle 0.96 5.8 4.0 353"
strong 0.96 5.3 43 319"
3 weak 0.95 438 35 524"
middle 0.97 5.7 4.1 2'05"
strong 0.97 5.1 35 1'42" -
S weak 0.99 49 23 4'42"
middle 0.98 52 22 1'56"
strong 0.98 5.6 3.1 120"
Ground with electrical tablet grinder
0.25 weak 0.98 5.6 3.0 423"
middle 0.98 53 3.6 227"
strong 0.97 5.1 34 124"
0.5 weak 0.99 6.5 2.1 321"
middle 1 6.7 2.0 1'56"
strong 0.98 5.2 2.5 123"
1 weak 0.99 48 2.1 2'34"
middle 0.99 5 2.0 129"
strong 0.99 44 2.3 1'05"
3 weak 0.99 8.3 28 228"
middle 0.99 3.8 2.5 123"
strong 0.98 6.2 2.7 1'05"
5 weak 0.98 5.4 2.1 1'47"
middle 0.99 43 1.1 1'00"
strong 1 4.5 1.5 0'58"
10 weak 0.97 6.1 34 2'44"
middle 0.99 44 2.0 124"
strong 0.98 5.2 2.3 121"

NI | -El ectronic Library Service



Japanese Soci ety of Pharmaceutical Health Care and Sci ences

T Bt % % Vol26, No.5 (2000) 541

B9 B Z & TR B 5 Ak & o #AlaTRE T

] 51 B x sk
HHZ &7)‘;/](””&“5*17‘:.
P, BeROBHREFEDENZIE DRI DES D RAEIHE, {FWS, PR, YIRS ARCL
FEOENM B KO0 FIREEDELIZER L, & %ﬁl&ﬁf ¥, 20, 466-473 (1994).
L , 2) IR, & r6®/, U, B Fair, fim
A -~ FES 2T 13 e HI R R
T 7. FORER, ﬁ%%ﬁ—ffciﬁfﬁfﬁﬁﬁ% B 1 PR, BB 21 3742 (1995),
BEU A THHRIZ BT B0 WTho fik 3 M E, A S A BOLIRG e
BT E CBZDOK &S MEIZE LIz sk CERBEE AT 2R N ol 1997,
Mot UL, WAL, BT OE I & p-12. A _ A
D iR 55 OBAIE S A b e T 4)  HEREESE &M ARG 2, il o
o a0, 1995, p.260.
HORBNZ B LTI PRI 3503 3 T8 7150 5) KB FAGEC 0 2t WAL S FF A8 7
_ ZALHEG LT B DL Hfigcxh, ¥y ~EDes v BTy 77 2N, RN RLAE O n, 1999,
W (OIS LCRIENEAIS &5 %) ) zp,'fl“‘“' SR BT e
- o wr s y PENE - WLHRITA, /Nl YTt 1~ gt
FHEERES Z0Ic, JhkA EI2 &b EOR T RIS, ST RSN, 911
DHRREGLREMC D Z L IC XD R AH% H 348, 35, 587-601 (1993).
WA LT HUTE28DEE1 003, 7y WIBRG, KTENES . M HE, ssRSLL, o
il e I 1 3
F72, HAIMEIZBE U TRt o iRsh e A s JIIF"‘;J f’{r}f;fﬁ iﬁk}\wlu fﬁ. %}\M}m'
LTOBEDEELLN, PROY &k (4 it R
7PN + 8) BRELEEE, 111 WA, MGG, NS, WM
45l 2HRST 5L NakoRa g, i, 104, 184-190 (1984).
T4 — 5 — B A AL BHT e 9) Y.Nakai, S.Nakajima, K.Yamamoto, K.Te-
Fe ol A L 7 L S 31 . rada and T.Konno, Chem. Pharm. Bull., 26,
i oy JM’#’{r%dﬂ“ 2K D #ABIMEA A ET X 3419-3425 (1978),
BYNESAL, 100 BRI, "B LR Bk 1 i, 1)
DNOIIHEEBO T TYRO Z L L §eAik P39 kL, 4050, 1986, pp.142-154.
h?é’ff‘t‘, ‘%%(:5‘%11.(}“%. LA L. ¥Wec I SRS, FIAM L EI Lk, 36
347-351 (2000).
He s g SIS RMAEME ) 72
S DLURSMERLZIAET, BikREOZifL & 12 U FIES, GHUCH, DR PR i
BREL THR L, AT EEE L s R P15, 215-223 (1989),
_ MO HREL FE sy, KTz FBIZ L 13) KA. DIEECRES, ONBRHE, AWHUG, o
5"‘%%&*&{#\: /7\1% %%ﬁugmk LTU)%%&%%(: Tf&g{‘é lril’f HI{I”J ('II[ J ""]v '|';’u'7ﬁf P\IS. *JI}

R I7E 26, 34, 17-26 (1997).

14) M.Ohkuma, Y.Kato, K.Matsumoto, T.Ishika-
wa, K.Kawano, S.Nakajima, M.Suzuki, S.Ta-
kamatsu and K.Kawata, J. Pharm. Sci. Tech-
nol. Jpn., 59, 113120 (1999).

BHEEIZOND.

NI | -El ectronic Library Service




