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- Study on Drug Product Design of Phenylbutazoné
Tablets by Direct Compressing

Ock Nam Kim and Jae lck Young

(Received Dec. 12, 1979)

Drug product design of phenylbutazone tablets by direct compressing was inve-
stigated. Weight variation, hardness, friability, disintegration time, apparent
volume and dissolution rate for experimental tablets of nine formulations which
were considered to be the effect of the additive concentration were measured.

It was found out that direct compressing by the formulation No. 5 was the m-
ost suitable condition (phenylbutazone 16.7%, lactose 25%, calcium phosphate
dibasic 15%, Avicel® 41,83% and magnesium stearate 1.5%).

The coefficient ofcorrelation between disintegration time and dissolution rate, r,
was =-—0.97 (p<0.01).
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Phenylbutazone (3, 5-dioxo-1,2-diphenyl-n-butyl pyrazolidine)-2 - {&#: SRR v 2]
£, FEEE Y sy KPL'®, JPK'™, USPXIX®E k= o 3
or] USP XIXd| = ¥ HugEyo) ).

Phenylbutazoned] Bzt #ge#is= D. Barrettsl J. T. Fell'.2 agings] phenylbutazone
el BB Mhke]l v 2]+ B#8, Annie Hoelgardel Niels Mgller=2> solid dispersion
o= RE el wsiidktt, Hans Johanseni} Niels Mgller+=%> phenylbutazone?] ¥A#>}
Ryge] =2 RigH o (E&%A HESE #HE7 vl FE= phenylbutazone $eRE B
Frizel] fkate] st HMe SR o B Ay EREZS, BE, FEE 9 4YED
FAZE BRI = BIREERES YEERS Bt T8 BaE BEistd e

B’ &

BE - Phenylbutazone (USP lactose anhydrous(KPW), calcium phosphate dibas-
ic dihydrate(KPI), #ifd £ 22 (Aricel®, KPW), magnesium stearate(KPW), Simula-
ted intestinal fluid test solution(without enzyme) (USP XIX)

22— Tablet machine(ERWEKA type Ku-1), hardness tester (ERWEKA type TB24),
friabilater (ERWEKA type TAP), disintegration tester(ERWEKA type 2T-2), mixer
(ERWEKA type Ku-1), dissolution tester(USP XIX type), 139 HITACHI UV-VIS spe-
ctrophotometer, AINSWORTH balance(type IN. U.S. A.), dial calipers(Japan Code No.
505—633).

EEfvmo] Mik—Table 19 EHNE £ BERES FINe L 165545 (1190pm) = 1014 7
stel RAE(ERWEKA) 2 %433 4% b2 ERWEKA Mg 12mm die-punchz 4]
2250kg/cm® ES) o = EHAERMS EITEeR TEsaA ).

Table ] —Tablet Formulation Used in the Drug Product Design

Forxrlilt(l)lation P}f)ixg;'one Lactose gl?égg}lf:te, Avicel® Mg. stearate
: dibasic
mg mg . mg mg mg
1 100(16.7%) 60(10%) 30¢ 5%) 401(66.83%) 9(1.5%)
2 100 60 90(15%) 341(56.83%) 9
3 100 60 150(25%) 281(46.83%) 9
4 100 150(25%) 30 311(51.83%) 9
5 100 150 90 251(41.83%) 9
6 100 150 150 ' 191(31.83%) 9
7 100 240(40%) 30 ’ 221(36.83%) 9
8 100 240 90 161(26.83%) 9 -
9 100 240 150 101(16.83%) 9

* Compression force : 2250kg/cm?, Tablet weight : 600mg.
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m. o 2 [E#A 7 L 540tc} 5mld millipore filter® A}-&-3to] Hesli, Hge] MHEs = &
o ATBRE st Wi BS —@stA #RA70h #uke HITACHI spectrophotom-
eterg ISt B 264nmo] A ATIBKS HE= sto] phenylbutazone ERMER 2} Ho# &
B3t in vitro 60% E B35

RERER X EB%

ERRERB Table19 & EHAZ &S KP HiEd o= BES &%, FHEES
584. 80~605. 20mgo) Y o=, FHEE L 3.25F13.7224 KPR % BE4&3scl.

BEEE - BRIEEC - BAMREE - AR - BUE BERRWE, BRE, BRE, SRAR A%
HIEEE flEs 58 Tablel 2 Tablelzt 2o}

Table [ —Physical Constants of Experimental Tablets

Formulation Hardness(+SE)  Friability(+SE) %llsriggi—gé%.t)mn e SE)

) (kg) (%) (min.) (mm?)
- ,

1 5.54--0. 66 2.23+0.12 1.3040.27 595, 860, 50
2 12.56+1.07 0.28+0.11 5.28+0.22 458, 04+4. 41
3 13. 14:-0. 56 0.39+0.13 7.26+0.25 425.93+4.48
4 10.80--0. 48 0.66+0. 12 3.76+-0.25 416.21+3.87
5 9.084-0.57 0.824+0. 14 1.10+0. 14 438.60+4.31
6 10.34:-0.95 0.68-0. 15 3,080. 11 416.89:14. 48
7 8.34+0.36 0.92+0.14 1.56+0.38 443.57+2.95
8 9.10-+-0. 31 0.92:+0. 14 2.78+0.54 429.33+2.81
9 8.644-0.93 1.68+0.11 6.621-0.74 435,20+1.79

¥¢ Each value is the mean of five determinations.
vTable]I"ﬂ Jol A BEENTEES v 1,5,7,8,9, % BHS BE KM BHe BEt
vE AN REESL BREE B 1, B 9% Bitstie 2% EE L. HREE 25
Jiol 304 LIRe] Hifgste] Zsuigizeel &&stsich.
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Table Il —Dissolution Rate of Experimental Tablets

Time(min. ) Formulation No.

1 Z 3 4 5 6 7 8 9

5 0.917* 0.270  0.173 0.415 0. 806 0. 458 0,763 0.454 0.183
(25.5)**  (4.8) (4.8) (11.5) (22.4) (12.7) (21.2) (12.6) (5.1

10 1.357 0.386 0.280 0.748 1.424 0.724 1.168 0.758  0.309
37.7  10.7) (7.8) (20.8) (39.5) (20.1) (32.4) (21.0) (8.6)
15 1.540 0.487 0.333 0.951 1.811 0. 966 1,477 1.115 0.386
42.7) (13.5) 9.2) (26.4) (50.3) (26.8) (41.0) (30.9) (10.7)
20 1.656  0.555 0.391 1.154 2.081 1.246 1.816 1.357  0.550
(46.0) (15.4) (10.9) (32.0) (57.8) (34.6) (50.4) 37.7) (15.3)
25 1.840 0.647  0.429 1.294 2.332 1.434 2.159 1.545 0.627
(51.1) (18.0) (11.9) (35.9) (64.7) (39.8) (59.9) 42.9) (17.4)
30 1.898 0. 695 0.502 1.429 2.443 1.569 2.245 1.613  0.685
(52.7)  (19.3) (13.9) (39.7) (67.8) (43.5) (62.3) (44.8) (19.0)
35 1.989 0.748 0. 545 1.564 2.472 1.661 2.381 1.632 0.748

(55.2) (20.8) (15.1) (43.4) (68.6) (46.1) (66.1) (45.3) (20.8)

* Concentration, moleX10-* and at tg% is 2.161x10-4 mole/I.
** Nuymber in parentheses is the percent dissolved.

BHEERBGER s USPXIX %2EMAES] phenylbutazone in vitro ts% 30457¢] HE&T
£ Zo] Tablell, Fig.1e) A »i& nps} o) FEJ5 58% JEJH 7o) Bt HMEHTL &F

xi@%%}ﬁ \'/1-. ‘/”‘ @
@

Percent dissclved (%)

Time {min )
Figure 1—Dissolution rate of experimental tablets. Numbers indicate the formulation number.
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Figure 2-—Hardness(O——O) and friability(@--@) of experimental tablets as a function of
various amount of Avicel® Key: a, 10% per tablet of lactose,
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Figure 3—Dissolution ratio(O—Q) and disintegration time(@---@) of experimental tablets as
a function of various amount of Avicel® Key: a, 10% per tablet of lactose; b,
25% per tablet of lactose; ¢, 409% per tablet of lactose.

Fig. 32 Fig.2¢] 7 $-¢} ze] lactosed 10%, 25%, 40% = REEA Z -4 ol FHinste
B TR 28] #Hd o8 HHEHP phenylbutazoned] WHME L HERGeHS R
g ekl Aoleh

VWHEEZS 23 lactosed: 10%E BEEA |1 #HAE2 284 46.83, 56.83, 66.83% =
FA-Ln) WHEEE 254 @nstgln, lactosed 25% 2 FEA7 49 Fig.29 %9
o] fEdAd R E 41.83%4 A “peak”s} WKSIGlel. B, 4L.83%F BHRE = LT A
£ WAL Z Uk AL WAade). Lactosed 40%2 EEAL A AA HEnEa S
2}

W BREE lactosed 10%2 E@AL 45 HRd 2Rk B oeh 28 EF



30 E#TiEe] kg Phenylbutazone gefie] Szt Bt W% Vol.10, No.1

FIRE el gl 3 lactose® 25% 2 FEET A%, ERASE2E 41.83%F AA = “vally”
E HKE ek, lactoseE 40% = BEEET 49 BRET &KL BABEKE Y

550

530

520

500}

Apparent Volume (mm? )

N
[
(=]

{

Ve
420 b

L
L,

Lid

16.83 26.83  36.83 46.83 56.83 66,83  Avicel (%)

Figure 4—Apparent volume(Q~) of experimental tablets as a function of various amount
of Avicel® Key: a, 10% per tablet of lactose} b, 25% per tablet of lactose; c,
40% per tablet of lactose. ‘
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Figure 5—Relationship between disintegration time and dissolution ratio of phenylbutazone
tablets. Numbers indicate the formulation number,
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Figure 6—Assessment of total results.
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