CHAPTER IV

RESULTS AND DISCUSSION
A. Formulation development and in vitro evaluation

1. Formulation development

One hundred@fd tye igram d \‘\ =Mydrochloride controlled release
tablet was formulated afdl pgaste yaraulic. pre Diameter of punch was 1.21

cm. Weight of tablet was®appi6xif el 075 % an tablets were in the range

of 6-8 kps. Tablets objalfediivafe _i a \}\«\ d. Thickness of tablet in
Qe SHIL N ] !

preliminary study ranged g types of filler. Thickness

of tablet with Tablettose® was'gg@aier it \ O ress® because the density
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of Tablettose® powder was leg§ t JFlelAat of B oregs® (Wade and Weller, 1994).

The weight variations for all formul VEre | Dge of 365-380 mg. The average
weight variations and “hardness of each form: NatORSWErSs Suthmarized in Table 4.
- .r'

Percent drug conten o i each formulation was

ents of some formulations were -‘u than 100%. This might

be due to weight of tablet ﬁaﬁless than ﬁ%’ﬂc‘:m;\r iﬁess drug content.
HO'We‘l/er. the a@gilia gitm alr elr of'90-110% and conformed
general speciﬁcati?)lns as specified in thetlUSP 24. =1

ARIANNINURIINY1A Y

Forqdissolution test, drug release of each formulation was tested up to 12 hours

presented in Table 5. C

in phosphate buffer pH 7.2 (U.S.P. 24, 2000). The release profile of test formulation was
compared to Cardil® using difference factor and similarity factor. The release profiles of
the drug and the data of their average percent drug release in phosphate buffer pH 7.2
were shown in Figure 4 and Table 6, respectively. It was found that the release rate of

diltiazem hydrochloride decreased as polymer concentration increased. This might be
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due to an increase in viscosity of the hydrate layer as polymer concentration was raised.
This result agreed with previous report that the more content of polymer incorporated,
the less of drug release would occured (Vinny and Joel, 1993). At low polymer
concentration (10% mixed polymers), diltiazem hydrochloride released from tablet
containing Emcompress® was significantly less than that with Tablettose® because
Emcompress® was an insoluble excipient whereas Tablettose® was a soluble excipient.

At higher polymer concentration (20% and 30% mixed polymers), drug release from

P/E), 5% HPMC in Emc I 1 Compress® (5% X/E), 10%
mixed polymers in Emcom 7 - Vr - p‘olymers in Emcompress®
(20% P/E), 30% mixed ; 0% polymer in Tablettose®
(0% PIT), 5% HPMC i blettose® (5% X/T), 10%

mixed polymers in Tabl mers in Tablettose® (20%
P/T) and 30% mixed polymgFs i ot : ) \\ Cardil® were 180.68, 165.04,
58.90, 26.47, 11.17, 32.21 SAARRL 4146 .93 153.32, 5.06 and 28.34 %,
respectively whereas similarity f ;;';,n I\ ines esponding formulations vs Cardil®

were 13.23, 19.20, 364 f___u ).31, 48.55, 11.41, 12.1 3¥5-14.21, 16.09, 81.94 and
Voo h)
50.72 %, respectively as's| J
)
JJ

) ?ﬁlﬁ"ﬁ'ﬁiﬁé o) 0 T2 O
P
and 20% P/T w I amount of polymer
being used to test in scale up study

amaqmmumqﬂmaa



Table 4. Weight variation and hardness of diltiazem hydrochloride matrix tablets

during preliminary study (n=20)
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Table 5. Percent drug:

formulation d

Formulations Weight variation (mg) Hardness (kp)
(Average £ S.D)) (Average = S.D))
0% P/T 379.45+ 356 6.89 1+ 0.49
0% P/E 369.22+ 479 6.97 +0.25
5% H/T 7.23 +0.35
5% H/E 7.4610.31
5% XIT 7.041+0.48
5% X/E 7.2910.30
10% P/T 18+ 0.32
10% P/E 7.6510.47
20% PIT 7.721+0.52
20% P/E 6.931+0.30
30% P/T 7.0710.35
30% P/E 7.14£0.47

Ontents of diltiazem hy FGrocHIoRaE gt iablets of each

R 7‘

Fognulations

0% P/T

5% H/E
5% X/IT
5% X/E

95.98 +3.06
99.05+2.90
99.29 +1.58

20% P/E
30% P/T
30% P/E

1OO 45+1.23

°°;:imﬁﬁﬁmunﬁmnﬁﬁz§:

101.28 £ 3.36
102.93 + 3.28

99.78+3.15
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Table 7. Difference factor (f,) and similarity factor (f,) in phosphate buffer pH 7.2 of

each formulation during preliminary study

Formulations £ L
0% P/T 441.51 11.41
0% P/E 180.68 13.23
5% H/T 12.61
5% H/E 19.20
5% XIT 14.21
5% X/E 36.98
10% P/T 16.09
10% P/E 50.39
20% PIT 81.94
20% P/E 70.31
30% P/T 50.72
30% P/E 48.55

1.1 Scale up

L7
Diltiazem hy letsiaceording to the selected

foﬁnulations in prelimin study (10% P/E, 20% P/E and HO P/T formulations) were
- LY ,
pfep?red usin i ! ij]oﬂ unch was 0.91 cm.
Hardness of ta ﬂﬂzﬂﬂm;vt was found that drug released of
10% PIE, 20% P 9 ﬁ i a : ﬁ iffered from
those Iﬂiﬁljﬁgﬁi :ﬁm :Ia emm \ﬂg hydraulic
press was greater than that using single punch tabletting machine. Hence, decreasing
in medium contact for tablets using single punch tabletting machine were observed.
Thus, difference factor and similarity factor of 10%'P/E, 20% P/E and 20% P/T

formulations in scale up study were remarkably different as seen in Table 10 from those

in preliminary study. Therefore, concentration of polymer in both formulations (10% P/E
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and 20% P/T) was varied. Results obtained showed that changing polymer
concentration of Emcompress® formulation from 10% to 7% and Tablettose® formulation

from 20% to 15% produced considerably better values of difference and similarity factor

(Table 10).

Furthermore, drug release profile of 10% mixed polymers in Tablettose® and

Emcompress® in the proportion of 1:2 was studied. Result in Table 10 showed that its

From above resultspiommuiati ith #9%=mixed" polymers (3.5% HPMC and
3.5% XG) in Emcompress % MiXe ers (5% HPMC and 5% XG) in

Emcompress® and Tablettgg€™ it ihs ) °o P/E+T) and 15 % mixed

polymers (7.5% HPMC #5458 it Teblefiose”. (15%P/T) were selected for in vitro

study.
2. In vitro study

2.1 Weight variation he pess of diltiazem hydrochloride

matrices

fv;,

’~ ght variation, hardness and thnckn Ss of diltiazem
hydrochloride ﬁﬁ/r Sﬁ ts containing

7% P/E 10% P/ﬁcil % % ﬁﬂ Hﬂﬁaﬁ d 372.55+3.10 mg,
respectively. The variation was less thafl 6%. This T aﬁ production.
Hardneg ﬁef]va ﬁtﬂrﬁgﬂJSMﬁﬁﬁnﬁn ,:1 ELts with 7%

P/E, 10% P/E+T and 15% P/T were 3.11, 3.25 and 3.45 mm., respectively. Thickness of

Data of

® . ®
tablet with Tablettose =~ was greater than that with Emcompress ~ since the density of

® ®.
Tablettose = powder was less than that of Emcompress ~ (Wade and Weller, 1994).
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2.2 Tablet friability

Results of tablet friability of all three formulations were resented in
Table 8. Percent weight loss of tablet containing 7% P/E, 10% P/E+T and 15% P/T were
0.77, 0.59 and 0.40 %, respectively. The weight loss of all formulations were in the
acceptance criteria that was less than 1% of the weight of the tablets being tested (USP -

24, 2000). This referred that the hardness of tablet was suitable.

ach formulation was

determined following the me sults were shown in Table

9. Content of formulation wit o P/T was 98.23, 97.34 and

\

N
98.89 %, respectively. Alf of theg J aVerages 5 an 100%. This might be
due to flowability of powd€r info i --a-t~ -T gl miy consistent. However the

average drug content was infthe ng' 1901

2.4 Dissolution profilgr—s4? ﬁ.g,_

X )
tion grofiles in three media,

Each’ ? U

phosphate buffer pH ., water and 0.1N hydrochloric agid pH 1.2 (Figures 6-8).

o 1110 31 [
Al ANl SRUNMNANLNAL....

also attempted to test the effects of polymer and filler on drug release. The results were

summarized as follows :
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Effect of polymer

According to previous work, the substitution of HPMC with XG could reduce the
initial burst drug release for insoluble drug (Parinda, 2000). For soluble drug (diltiazem
hydrochloride), dissolution profiles in water of tablets containing 7% mixed polymers in
Emcompress® and 15% mixed polymers in Tablettose® were selected to compare with

those with 7% HPMC in Emcompress® (7% H/E) and 15% HPMC in Tablettose® (15%

H/T), respectively. From Figure 9, initj e of tablet composed of XG in both

formulations (7% P/E and 15% 7 ) only HPMC (7% P/E and 15%
d

P/T). It was because matn G eeuigmmaintain matrix integrity at the

beginning of dissolution time. Lai | is consisten it previous report (Talukdar et

al, 1996). Since XG is hydra 80,IS 'm;: immediately, it makes

the pathlength of drug @iffusi Jgrathe : P only. Consequently, the
substitution of HPMC with R : S J'release for soluble drug

as well.
Effect of filler

For the effect offfille ) or insolubig filler (Emcompress”)

was studied. The U; d=polymers in Tablettose®

(10% P/T) and 10% mi I. polymers in mcompress® 9% P/E) in water were

demonstrated in Figure 10. !fehse of diltiazem { gj ﬁnﬁ(}% P/T tablet was
more fhan that oﬁ u&lbl S id not dissolve in
water and thus caused an increase in the tortuosity afsnatrix. Theref8ké the percent

drug releQEtﬁf]Ea ﬁ»ﬁ w um ngoﬁznﬁ E.I All these

three formu"atlons were subjects to be further in vivo investigated.



Table 8. Weight variation, hardness, thickness and tablet friability of diltiazem

hydrochloride matrices during scale up study (n=20)

Formulations Weight Hardness (kps) | Thickness (mm) Tablet

variation (mg) (Average £S.D.) | (Average +S.D.) friability
(Average £S.D.) (%)

7% PIE 371.25+3.52 6.88 + 0.46 3.1110.01 0.77
10% P/E+T 373.90 £ 3.83

3.25+0.01 0.59
15% P/T 372.5513.10

3.4410.01 0.40

Table 9. Percent drug conten

each formulatio

Formulations

7% PIE

10% P/E+T

15% PIT

Ve s

AU INENTNEINS
ARIAINTAUNNING 1A Y



Table 10. Difference factor (f,) and similarity factor (i,) in phosphate buffer pH 7.2,

0.1N hydrochloric acid pH 1.2 and water of each formulation compared to

®
Cardil ~ during scale up study

*

Formulations Phosphate Buffer 0.1N Hydrochloric Water
pH 7.2 Acid pH 1.2
f, f, f, f, f, f,

7% P/E 10.94 68. 8.03 7.02 64.80

10% P/E 11.54 10. 9.37 63.31
(26.47)* -

20% P/E 29.06 16.21 49.67

(11.47)

10% P/E+T 6.08 8.43 63.08
15% P/T 7.0 13.37 51.22
20%PT | 17.47 % 1408 | 5098

(5.00) ¥ (effos) A~
ok
= Preliminary data A

© AU INENINYINS

RN TAUNM TN
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—*— 7% PIE

—®—10% P/E
—O— 5% P/T
---------- *--20% P/IT

—*—20% P/E

—x— Cardil®

14

NE

ilfiazemhye 8 of each formulation in

IOn of polymers

—®—7% P/E

‘5 —+—10% P/E+T
87 15% PIT

18148,

Time (hr.) '

Figure 6. Drug release profiles of diltiazem hydrochloride of each formulation in

phosphate buffer pH 7.2 in scale up study
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(]
k)
o] —+— 10% P/E+T
2
—0—15% P/T
—x— Cardil®
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Figure 7. Drug release p, i gliezemrhgBrog edch formulation in

0.1 N hydrochlor

100 -

%0 -

80

70 1I -

, = —— 7% P/E
8 60 ~: h 'i ’
@
2 50 - ——10% P/E+T
o
N 40 -
—— 1

NENT e

'IJEJ'J NYNING e carg®

10 4

ﬁﬁﬂmﬁﬁﬂﬂﬁﬂﬂﬁﬂ

Time (hr.)

Figure 8. Drug release profiles of diltiazem hydrochloride of each formulation in

water in scale up study
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Figure 9. Effect of polymer,

% Released
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tablets in water
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0 2 14
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FaensalunIneias
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T T T T T T i)
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Figure 10. Effect of filler on drug release profiles of diltiazem hydrochloride tablets in

water
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B. In vivo study

1. Assay validation

Chromatograms of blank plasma, diltiazem hydrochloride and ethylparaben
were shown in Figure 11. The retention time of diltiazem hydrochloride and

ethylparaben were 8.8 and 10.9 minutes, respectively. No any lnterference peaks of

Y

The calibration cup@™6fpeak diea @iltiazem hydrochloride to

ethylparaben versus plasr{ ations was linear covered
A” \\\\\\

the range of concentratio®® u cQef u nination () of 0.9991 as

shown in Table 43 and Ridltire 20 | * 77 u"\ ethod Of analysis was validated
by determining the accurady, e -A r \ \ ecisions. The values of
accuracy and precision wgre g sub Wigl iz 44-46 Appendix A. Percent

recovery for accuracy was b J the average recovery was

95.60%. The percent coefficientiof gt infthe within run and between run
precision were less than 15%. ie within acceptance criteria for
accuracy and precisio s ih

y —

2. Plasma diltiaze .;! drochloride con

i hﬂ‘u%} g'%%‘] ni m&n n jvdy The plasma

concentrations of d?l!»azem hydrochloridegat each samplipg time lnterval!a?érg from 0

o 18 nola YT JE% ﬂrgﬁ)muﬁ%‘}n&n &

containing ﬂ)/o P/E, 10% P/E+T, 15% P/T and Cardil were shown in Tables 14-17. The

e tablets

plasma concentration at time zero was zero. Plasma concentration-time profiles of each
subject were demonstrated in Figures 12-23. The average plasma concentration-time

profile of each formulation was displayed in Figure 24.
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The plasma concentration-time profiles were widely different among the
formulations studied in each subject. Some concentration-time profiles exhibited two or
three peak plasma concentrations. Thése might be due to variations originated from
difficulty of administration, for examples. (a) The total dose was two tablets, however,
only one tablet could be administered at a time. (b) The first tablet was easily swallowed
whereas the second one still remained in the oral cavity for a period of time. (c) Some

rabbits refreshed to drink water after introducing the first tablet. So, the second tablet

be contributed.

AU INENTNEINS
ARIAINTAUNING 1A Y
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3. Pharmacokinetic and bioequivalence study

3.1 Bioequivalence evaluation

The pharmacokinetic parameters, AUC and C,ax Were used to characterize the

bioavailability of the formulation. All of them were derived from plasma concentration-

time profile. In the bioequivalence study, the formulations that are pharmaceutical

equivalents should not show statisti difference in the term of the rate and
the extent of drug absorptionw(Shargel and ¥iAoe well as the ratios of individual
parameter of test formulation: /€ tothe r@uct were contained within

80-125% based on In-transfor 90% con erval

The average AUGHValyé th or 1o \

and Cardil® were 5451.63 2166 42 37 u i 30.10,'8826.08 * 1521.89 and 2626.76

us time curve (AUC)
\
P/E, 10% P/E+T, 15% P/T

+ 1735.66 ng-hr./mL, respect S\ i’" wn i 8."Result in Table 19 showed that
there were statistically signiﬁc . among formulations. The tablet
with 7% P/E exhibite i = iU extent of Srad SRSoRieR-ollowed by those with
15% PIT, 10% P/E+T dng €

J

oz t one water soluble polymer that ould facilitate more drug
released. On t ﬁt?r]u e of polymer that
could affect botﬂ'n(ﬁegj‘ ﬂmmma?: the drug in blood
stream. Thes we Im /‘ﬁ ﬁ roducts in
terms oﬂwﬁ ﬁﬁnﬁ/ﬁ 31%:1 ﬂﬂj $%derug was

absorbed. Comparison of the AUC values using Duncan’s new multiple ranges test

'I' ree formulations except

Cardll consisted of at

(Table 20) revealed that only 7%P/E formulation differed from Cardil®. The 90%
confidence interval presented in Table 29 for AUC of individual test formulation relative
to Cardil® was not in the range of 80-125% based on In-transformed data (181.19-
309.50%, 109.56—186.54% and 132.59-225.74%, respectively). This implied that they

were not bioequivalent to Cardil®with respect to the extent of drug absorption. The
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highly variation of plasma drug concentration from each formulation as seen from % C.V.
might be responsible for these results as well as the small number of subjects being
used might contribute.

3.1.2 Peak plasma concentration (C,_, )

From data in Tables 21-22, the average peak plasma concentration of

' _ ®
formulations with 7%P/E, 10% P/E+ L ATR° nd Cardil ~ were 1246.05 + 598.57,

967 ng/mL, respectively. These

results were in accordance ¥ Tation of polymer and filler in

each formulation affected ab. olymer concentration was

increased (10% P/E+T a ncentration was declined.

Statistically significant diff ulations were observed.

Duncan’s multiple ran and found that none of

S0
(772 \
formulation was similar to€arg The 90% ot | val reported in Table 29 for

N ®
Crax Of 7% P/E, 10% P/E+T&nd Slative to Cardil ~ was not in the

range of 80-125% based on In-trari! 21-395.53%, 105.45-193.80% and
o Er
163.24-300.02%, respective .yg: gfer all test formulations were

J

bioinequivalent to Card ’h_ UG apsorpuon. ‘

I

Results of these :;ndlng suggested that all test formulations were not

bioequivalent toﬁ Qj Ejo@a % E}%@Wﬂﬂwﬁ % product with 10%

P/E+T was as closﬂy bioavailable as Cardil

AN 30N UA1ANYA

3.1.3 Time to peak plasma concentration ('

The average time to peak plasma concentration were 4.50, 3.10, 3.58 and 3.17
®
hr. for 7% P/E, 10% P/E+T, 15% P/T formuiations and Cardii , respectively. It implied

.®
that the drug from 10% P/E+T tablet and Cardil were as fast as and more rapidly

absorbed into the systemic circulation than those observed from the 15% P/T and 7%
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P/E formulations. There were statistically significant difference (p<0.05) among all
formulations (Tables 24-25). Duncan’s new multiple ranges test was calculated and

®
found that only 7% P/E formulation was different from Cardil (Table 26).

The elimination half-life (t,.) of the drug in all formulations studied were also
determined (Tables 27-28). The t,. values of 7% P/E, 10% P/E+T, 15% P/T formulations

and Cardil® were 1.36 + 0.52, 152 £ 052, 1.17 * 033 and 1.74 + 052 hr,

respectively. It was found that thege wete dlisiically significant difference (p>0.05)
among these values. HoweVemubelween SebiEem¥ariations were observed. This

indicated that the drug was &t

\ ®
From this study, 10%*P nulat stisimilar to Cardil . Further

study should be done in sfoifsiight=rm ; \ formulation and proof its

avalability relative to Cardil

AU INENINYINS
RN TUUMINYAE
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Figure 12. Plasma concentrafionffine Projile 5 i hYydrochloride in rabbit no. 1
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Figure 13. Plasma concentration-time profiles of diltiazem hydrochloride in rabbit no.2
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Figure 15. Plasma concentration-time profiles of diltiazem hydrochloride in rabbit no.4
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Figure 17. Plasma concentration-time profiles of diltiazem hydrochloride in rabbit no.6
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Figure 19. Plasma concentration-time profiles of diltiazem hydrochloride in rabbit no.8
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Figure 20. Plasma concent ydrochloride in rabbit no.9
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Figure 21. Plasma concentration-time profiles of diltiazem hydrochloride in rabbit no.10
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Figure 23. Plasma concentration-time profiles of diltiazem hydrochloride in rabbit no.12
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Table 18. Area under the plasma concentration-time curve (AUC) of diltiazem

hydrochloride following oral administration of four formulations of 2 x 120

mg diltiazem hydrochloride tablets

Subject No. AUC (ng-hr/mL)

7% P/E 10% P/E+T 15% PIT Cardi®
1. 2156.40 3777.83 6222.16
5, 3645.98 16y 2261.04 1237.84
3. 5088.94 I 515 2 95.07 2669.36

4 8084.72 ™ 950.38
5, 5103.92 5806.59
6. 6367.15 2209.24
7 5080.33 3624.60
8. 544344 1847.80
9. 8938. 1600.04
10. 4448.33 2289.66
1. 202352 144317
12. 7329.36 1620.33
Average 54 “ﬁm——{ 2626.76
S.D. 2153. 2{j89 1735.66

% C.V. 30.45 4845 | 3979 66.08

AUEINININENT

ARIANTAUNNIINGIAY




Table 19. Analysis of variance for In AUC of four formulations of 2 x 120 mg diltiazem

hydrochloride tablets for crossover design at oL = 0.05

Source of Variance df SS MS Fcal Ftable | Significance
Level
Total 47 14.38 —
Sequences 3 0.40 0.13 0.58 4.07 NS
Subjects(Sequence) 2:290 NS
Periods 2.92 NS
Formulations 2.92 S
Error
NS
S
df
SS
MS
Fcal = Varianceiatier ,.-
Ftable =4 F value obtained from the table

<

E By
i |

Table 20. Duncan’s new m tiple ranges test calculation for In AUC

cora® ﬂUﬂ@Mﬂﬂﬁﬂﬂﬂﬂ oo

7

YN

90% C.I. of formulation 79 p/E vs. Cardil® = 181.19-309.50%
10% P/E+T vs. Cardil® = 109.56-186.54%

®
15% P/T vs. Cardil. = 132.59-225.74%



Table 21. Peak plasma concentration (C,,,) of diltiazem hydrochloride following oral

administration of four formulations of 2 x 120 mg diltiazem hydrochloride

tablets

Subject No. C,ax (NQ/ML)
7% PIE 10% P/E+T 15% P/T Gardil”
1. 498.25 873.20 1072.80 615.75
2. 483.69 373.30 140.78
3. 1716.74 423.10 440.82
4. 1812.68" 130.30
5. 1027.29 636.13
6. 1390.64 545.68
7. 840.23 778.49
8. 889.01 396.93
9. 183748 262.19
10. 1948.86 616.39
11. 528.19 1673.68 268.70
12. 1979.86 1235.60 339.67
- Average 1 ’:';u ; :,,‘ | 430.99
S.D. 598 :! “.. 50 209.67
% C.V. 48.04 76.06 53.05 48.65

AUEINININEINS
ARIANTANNING1AY




Table 22. Analysis of variance for In C__, of four formulations of 2 x 120 mg diltiazem

hydrochloride tablets for crossover design at o = 0.05

Source of Variance df SS MS Fcal Ftable | Significance
Level
Total 47 2472 —
Sequences 3 1.17 0.39 0.57 4.07 NS
Subjects(Sequence) 8 2.27 NS
Periods 3 292 NS
Formulations 3 2.92 S
Error
NS
S
df
Ss Al
MS Meah soffare -
Feal = Variancdab, ,.-?",
Ftable ;:;;;. ie obt; .i..‘.,--..:..'.:.'.r.:.:-.._a

| i¥
Table 23. Duncan’s new Mt tiple ranges test calculatlon forinC,_,,

Cardll ﬂuﬂ"/’lmﬂwjﬂﬂ’]ni 7% PIE

ﬁmmﬂﬁzmm

90% C.1. offormulatlon 7% PIE vs. Cardil = 215.21-395.53%
10% P/E+T vs. Cardil® = 105,45-193.80%
15% PIT vs. Cardil® = 163.24-300.02%



Table 24. Time to peak plasma concentration (o) Of diltiazem hydrochloride following

oral administration of four formulations of 2 x 120 mg diltiazem hydrochloride

tablets
Subject No. tax (D)

7% PIE 10% P/E+T 15% P/T Cardil®

1, 6.00 3.00 3.00

5 5.00 5.00 5.00

3. 4.00 6.00 5.00

4. 3.00 4.00

5. 6.00 | 3.00

6. 5.00 (/10 2 2.00

7. 3.00 ’ | 3.00

8. 5,06 5 3 AN 2.00

9. 5.00 W\ 2.00
10. 4.00 4 STaIe: 2.00
1. 6.00 3.00 5.00
12 2.00 2.00
Average 'Ir— S ¥ — 51 3.17

v :

S.D. 1. T 1.27
% C.V. 26.36 42.00 40.02

AUEINENINEINS
ARIAATUUMINYAE



Table 25. Analysis of variance for t__ of four formulations of 2 x 120 mg diltiazem

hydrochloride tablets for crossover design at a0 = 0.05

64

Source of Variance df SS MS Fcal Ftable | Significance
Level
Total 47 83.48 -
Sequences 3 8.90 2.97 5.47 4.07 NS
Subjects(Sequence) 8 4 flg 0.35 2.27 NS
Periods 3 . 2:06 2.92 NS
Formulations 4 74 30 2.92 S
Error |
NS = 5
S i
df 3 Dglirge of d
SS = fsc Z
MS = Méan z ":
Fcal = Variagee4#ifior
Ftab .
Table 26. Duncan's newnultiple ranges test calculation for.
¢ a o/
10% P/E+7§]Lu El gaxLEl 7] j mﬂf’r] n ‘j 7% P/IE
i H

e T




Table 27. Half-life (t,,,) of diltiazem hydrochloride following oral administration of

four formulations of 2 x 120 mg diltiazem hydrochloride tablets

Subject No. t,, (hr.)
7% PJE 10% P/E+T 15% P/T Cardil®

1. 0.99 1.33 0.89 1.66

2. 2.76 4.71 1.54 2.86

3. 1.08 1.09 1.14

4. 0.92 0.93 2.01

5. 1.32 0.90 1.70

6. 1.15 1.22

7. 1.04

8. 1.69

9. 2.45

10. 1.74
11. 1.75
12. 1.64
Average 1.74
S.D. 0.52
% C.V. 29.72

AUt INenInens

ARIAATUUMINYAE
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Table 28. Analysis of variance for t, of four formulations of 2 x 120 mg diltiazem

hydrochloride tablets for crossover design at oL = 0.05

Source of Variance df SS MS Fcal Ftable Significance
Level
Total 47 20.74 S
Sequences 3 1.81 0.60 0.52 4.07 NS
Subjects(Sequence) 8 9 4.87 2.27 S
Periods 3 - 029 292 NS
Formulations 3 .70 A 2.92 NS
Error 3
NS = N#Usj
S Sighifi
df = #Me er el
SS = S squ 1;
MS = Medhs - it
Fcal = Variang 4IAZ,
Ftable |

AUt INeNInens
ARIAATUAMINYAE
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Table 29. Pharmacokinetic parameters (Average T S.D.) of diltiazem hydrochloride of 12

rabbits following oral administration of 2 X120 mg diltiazem hydrochloride

tablets
Parameters Formulations
7% PIE 10% P/E+T 15% PIT carai®
AUC 5459.20 £ 2153.65 | 3364.38 1+ 1630.10 | 3825.08+1521.89 | 2626.76 + 1735.66
(ng-hr/mL) | (181.19 - 309.50%)* (132.59 - 225.74%)*

g w*:..mf 4 - 300.02%)*

81+ 1.51 317t 127
i\

N 27.95 1.74 £ 2972

Crnax 1246.05 + 598 57 960.33 +509.49 430.99 + 209.67

(ng/mbl) | (215.21 - 395.53%)*
fnex (1) 450+ 1,

b (7 136+ 38

atio of test formulation to

ﬂUEl’JVIEWIﬁWEI’m‘i
ammnmumwmaﬂ
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