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Appendix A
Calibration Curve

The concentration versus asbsorbance of theophylline 1n

The standard curve L T@__\ egression analysis was

Table 30. Absorbance€ off LRe s in 0.1 N. HCl acid determined at
268.5 nm.

Concentration(ug/ml)
: 1 ____W,

q .
Table ﬁlﬁ orbance -of theoﬁrylline ingphosphate bufifer pH 6.8
q

ST M N1INYA Y

Concentration(pg/ml) Absorbance
s} - 0.000
4 £.238
5] 0.346
8 0.460
10 8.57%
12 0.688

14 0.797
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Calibration Curve of Theophylline in
A) 0.1 N. HC1 at 268.5 nm.
B) Phosphate Buffer pH 6.8 at 270.3 nm.
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Appendix B
Important Physical Properties of Materials

The considerable physical jproperties of chemical agent were

listed in Table 32(Ameri Phis) ,'; euk al Association, 1986).

Table 32. Summsry th '~ exrties of used agent for

spray—-d

Y

Chemical Agent ﬂ‘l 5

~ Theophylline boint 269-274°C
- Ethylecellulose nsition temperature(Tg) 135°C
point 152-162°C
- Hydroxypropyl Selkatatoh [ perasture 180-200°C
methyleellulosgs At cha ring temperature 225-230°C

- -

- Hydroxypropyl 200-210°C
methylcellulose pht ;
- Lactose a monohydrate 202°C,

ing point
« anhydrous 2290 B anhydrous 252°C
softening point~150°C '

i pept) 31 B B e~
MANTAUNMINGAE
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Appendix C
DATATEST Program

This program was written _Macro of Lotus 123. The data

will be filled in the first  eolu fhe table. Then ,press Alt-M
that called th _ WBmeEE M o éit the , the

ca e menu. V r | A O macro 8resa Tl
move cursor to the 1 e land it range of data that
required. Called me e Datatest Function.

The results will be pri omatically frou e printer.

AL N 503
QRIPINTUNE) IR

12 12




HAIN

END

TABLE

TEST

\t

244}

tLaer (IF DI {
{CONTENTE"1H, ﬁ
{CONTENTS @it ,C23}

{ERANCH \t}
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_

{HENUBRANCH MAIN}
{BRANCH FINISH}

TABLE  DATATEST EXIT CLEAR ALLX-CLEAR Y-CLEAR  MACRD AREA
MAKE TABLANALYSIS END OF ANCLEAR TRBCLEAR T*nCLEAR Mt/ BOTD WACRD AREA FOR EDIT
ife CH C {BRANCH EDIT}

(QUIT} ENDI EYRT DIT  {GOTOIWL™

{60TO3AL™
f#t/Mo{RIGHT}
TIME(HRS}{RIBGHT ;" T*n{LEFT]
0.25{RIGHT ;+5R$2{D0¥
0.30{RIGHT }+$B43(DONN}

0, 75{RIGHT +$R$4{DON
{{RIGHT}+$BS3{DORN}(LEF
2{RIGHT ;+$R$6{DOENI{
J{RIGHT}+6B%7{DORWN{LEFT
A{RIGHT j+5RE8{DONNI{L
S{RIGHT}+$BSI{DONN} {LEFT}
F{RIGHT}+4ES10{DONN}{LEF
12{RIGHT}+4B4 11" (HOHE } (DOWN

{BOTOIH2Y
{GETNUMBER "n value =" H2}"

{60T0}C2Y
+R27§HE2™

JCL2*E2.C E :

/DRAC2..C11*YA2, .M@%“'IZS{PMSLDM(HIWS{JM

NYUNINYINT

{CONTENTS ¥1,D19}~ ; 1

AN URINYIAY

{BRANCH \a}

s \a {IF M2>1.03{BUIT}

{60TO M2~
IR"E& .
{EDIT}+{UP}~
{BRANCH \t}



Appendix D

Particle Size Distribution of Co-Spray Dried Powdwers

: 4ﬂ Pan
Sieve Siz& {micron

] SVp b § s ] 8 Formunt v
e ADAND ADUABIANENAY

Co-Spray Dried Powders
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% Weight

0 T T T T T T
212 160 80 76 45 Pan

Sieve Size (micron)

B2 Formula IX [N Formula X Formula XI Formula XH

Flgure 91. The Particle Size Distribution of Formulation IX-XII
Co-Spray Dried Powders
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Figure 93. The Particle Size Distribution of Formulation XVII-XIX
Co-Spray Dried Powders _



Appendix E

Amount Percent of Drug Relesse, Release Rate

Table 33. Amount perc *lease from blank

matrices

ion gediug

Products Tiee WfTiae

“igsphate buffer pH 4.8

Sefleant 80 Log! drug
regained

000 0,00 0,00 .00

0.1% 1.9
5&) ﬂb 0.23 1.92
0.28 1.88

H W e

L. oo B L 7? n.‘ as0.51 1.4

Blan T4z 3 1.43
ARSI IN e
q 780 . 0.82 B8.47 - 2.5 1,05

5 245 99,32 0.40 0.8 ) Wy 3 75 0.80

* = Mean of three determinations (%)
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Table 34. Amount Percent of Theophylline Release From Matrices
Contsaining Ethylcellulose.
Discalution sediua
Foraulation Time yTise 0.1 N.HCI Phosphate buffer ph 6.8
Heant SD LogZ drug -~ Meant SD LogZ dru
- resained resaine

0,00 0,00 0,00 2.00

i 0,25 0,30 0,74 1.97
0,30 0,71 1.02 1.96

0.75 0.37 1.19 1,94

1 1,00 1,39 1.9%

1 2 1.41 0.74 1.88
3 1.73 0.63 1,83

4 2.00 0.58 1.82

b 2.4 0,57 1.77

B 3.00 (.44 1.69

12 34 1.08 1,62

0,00 0.0Q ¢,00 2.00

0.25 0 0.20 1.97

0,50 0,71 0.47 1.96

0,25 .8 0,38 1.95

1 A0 0,46 1,94

1 2 1,41 1.65 1.9
3 ey 1.8 1,88

4 2.0 1.36 1,83

s 2.45 0.97 1,81

9 3.00 0,35 1.75

12 3.46 5.75 1.34 1.68

0.00 0,00 0.00 0,00 2.00

0,25 0,50 0.38 1.97

0,30 0,71 ¢.43 1.94

0,75 .87 0.30 1.99

{ 00 0.39 1.94

111 2 1 0.49 1.92
3 0,57 1.89

4 0.56 1.87

I 33 0,44 1.84

§.: 41,10 7 g 0.34 1.80
12 47.94 13 1.74

Q. i ; i 0.00 2.00

0 1" 1E8 3 . : EJ’] 5 ‘j 063 1,98

Q. ; 4 " v 9 0.74 1.9

Q. iﬂ . 0,23 0.21 1.95 9.33 0.75 1.9

1 Yo an - 1901 Ak 1,94 11.40 qqgg 1.95

v 1.4 17,75 .14 32 B ey 1.92
. : b 1.90

: i ) ¥Vi.g . { 1.88

4 30,84 My .8 .24 Ab 1.83%

q 9 3.0 1.0 1,80 34,44 2.24 1,82

12 .46 42,48 Z.i8 1,76 41,48 1.59 1.77

= Méan of three determinstions (%)
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LogZ dru
remaing

feant SD

Phosphate buffer pH 4.8

Dissolution sedium

LogZ drug
repaine

0.1 N.HCI
5D

Heant

Amount Percent of Theophylline Release From Matrices

Containing Hydroxypropylmethylcellulose.

Tige {Time

Formulation
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Table 36. Amount Percent of Theophylline Relesse From Matrices

Containing Hydroxypropylmethylcellulose Phthalate.

186

Dissolution sediua

Foraulation 0.1 N.HCI Phosphate buffer pH 6.8
Time  Time Heant 5D Log drug Time Heant 5D LogZ drug
remaine remained
0.00 0,00 0,00 .00 2.00 9,00 0,00 0,00 2.00
0,25 0.3 6.84 1.905 197 0,23 11,27 1.48 1.93
90.50 0.7 11.82 1,78 0,50 20,78 3.04 1.90
0,75 0.87 17.06 2,43 0.75 28.00 3.45 1.86
{ 1.00 21,08 2.6 35,89 4,45 1.8
X 2 1,44 33. 09N 38.34  4.bb 1.62
3 13 -7 ;\\\1 22 2.8 1.36
4 2,00 45 a.,\‘* 92.47 1.6 - 0.88
5 2.4% Bl 1. (17 96.31 0.89 0.34
ol 3.00 3 - - =
12 344 - =
0.00  0.00 0,00  0.00 2.00
0.23  0.50 11.47 2.15 1.95%
050 Q.71 21,61 4,34 1.89
0.7% 0.8 20,73 6,02 1.84
1 1.00 40,84 6.2% 1.77
i 2 1.41 67.49  B8.47 1,54
3 1.2 84,27 3.87 1,20
4 2.4 95.28 0.82 0,67
4 2,45 98:96 - 0.99 0.02
9. 3.00 - - -
12 3. 46 - - -
-0,00 Q.00 0.00 0,00 2.00
.25 0.3 10:53  1.20 1.55
0,50 0,7¢ 1950 117 1.91
0,73 0.87 26,73 1,38 1.86
{ 1.00 33.54 1.9 1.82
X1 2 1.41 39.07 3.04 1,41
3 3 .94 230 1,32
4 40 P 32.30 2,87 ¢.88
3 A SS.. '\ill % g 5
12 Ry |- - - -
0,00 o.o@ 0.00 (.00 .00 c».ooﬁ 0.00 0,00 2,00
0,23 0.% 7.07 Q.88 1.97 9,25 22.%7 12.2 1.89
0.50 0.7 & ju?2? 1,26 0,50 29.28- 3.0f 1.84
0 0,8 A4 7 1 B 2.79 1.81
uo 1817 4 , | Tl 255 177
X1 4 I3 3 4 ‘ oy 4,536 1.58
31] 1.75 - 80,10 802 1.78 3 79,89 - 5.0 1,30
4 2.00 46,26 305 1.73 &4 9.3 0?83 Q.94
& A% ab, b 4 y iy A 0.26
FRNEATI RN INYIQE -
41
* = Mean of three determinstions
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Table 37 . Amount Percent of Theophylline Release From Matrices
Containing Ethylcellulose and PVP K30.

Dissolution sedius

Forsulation Time fTiae 0.1 N.HCI Phosphate buffer pH 4.8
Meant 5D LogZ ¢ru3 Heant 5D LogZ qrug
resaine remaine
0.00 Q.00 0.00 24 00 0.00 0.00 2.00
0.2% 0,50 6,85 3.07 0.19 1.98
0,30 071 - - 11,09 8.34 0,22 1.96
0.73 0.87 14.28 10.97 Q.06 1.93
1 £.00 13,583 0.22 1.94
X111 2 1.41 21.40 1.00 1.90
i 1,73 1.38 1.8
4 2,00 1.97 1.82
b 2,45 2:13 1.78
9 3.00 1.1 1.7
12 3.46 132 1,63
.00 0.0 G.00 2.00
0.25 ¢.50 0.7 1.98
0,50 9,71 1.22 1.9¢
Q.75 0.8 1,43 1.34
1 1,00 1.3 1,93
1y 2 1,41 1.84 1.89
3 1.78 1.47 1.83
4 2.00 1.7 1.82
b 2.4% 1.60 1.78
9 3.00 1,63 1589
12 .46 2.3 1.62
0.00 0,00 0.00 2,00
Q.23 0,50 ; Q.36 1,96
0,50 Q71 97 -’_,..... = 0.42 1.92
0,73 0.87 — T 0.29 1.88
1 1.00 0.49 1.84
Xy 2 iy 1.25 1.67
3 1 2:29 1.45
4 2.40 3.02 1.26
& 2.58 : 112 0.88
9 300 = 1.12 0.40
12 3.46 185,27 - -
0.00 0.00 ‘n .00 0 00 .00 0,00 0.00 2,00
0,20 .50 7 82 17 La2h
0.30 7 70 193
0.73 Q 2 90 1.89
1 12 27,3 1.85
Vi 2 '“1 41 41 87 4 7 1 76 32, 58 J 43 1.68
3 '1,.73 52,65 , 1.68 4w 70.20

R ﬂmmmmﬁw 0

83,85 0.7t 1.2

* = Mean of three determinations (%)
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Tahie 38. Amount Percent of Theophylline Release From Matrices
Containing Ethylcellulose and Lactose.

Dissclution sedium

Forrulation Time +fTisme 0.1 N.HCI Phosphate buffer pH 6.8
Heant SD LogZ qrug Heand SD - LogZ drug
remaine resained

0.00 0,00 2.00 0,00 0.00 2.00
0,235 0,30 1.97 .42 0.3 1.98
Q.50 0.7 . 70 3.73 0.49 1.96
0.73 0.87 .84 ] 34 1163 0.43 1.93
1 1.00 g 20 0 9 14,33 0.83 - 1.93
VIl 2 =] ey - 24.22 017 1.88
3 33,06 .07 1.82
4 39.44 0.38 1.78
b 31,67 0,47 1.48
9 63,60 Q.79 1.56
12 . 12.79 1.67 1.43
0,00 0,00 0.00 0.00 2.00
0,25 Q. 5,12 0.19 1:97
0,50 i .54 0.23 1.9
0,75 0.87, 12:75 0.28 1.94
1 C 1.4 0,51 1.93
WII 2 i 1,03 1.88
) 3 1.72 2.08 1.82
§ 2.4 2,30 1.76
b 245 218 1,65
9 3.00 3.20 1,91
12 .46 4.0% 1.34
0,00 0.00 Q.00 2.00
0,23 0,50 0.26 1.98
0.50 0,71 0.34 1.96
0.73 0,87 0,43 1.95

1 St 00 0.42 1.94 G
X1 % Q.76 1.88
3 R 1.09 1.82
4 g 0.94 1,78
b 245 1.42 1.69
9 *w 0 3.09 1.53
12 46 Bb.40 1,38 2.42 1.43

RN TETE A
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Table 39. Amount Percent of Theophylline Relesse From Commercial

Products
Dissolution medium
Products Tiae {Tise Q.1 N.HCL Fhosphate buffer pH 6.8
og drug Meant SD Log? drug
e ined. remained
0.00 0,00 Q008 0.00" 0 00 0.00  0.00 2.00
9.23 L ; - 19,92 2,43 1.90
0.5 33.88 4,03 1.82
0.73 4,06 1,74
Quibron(R) 1 L3 1.62
3 2 3.37 1,09
3 Q.07 0,635
4 0.39 0.43
5 ~ -
0,00 0.00 2.00
0,23 0.23 1.96
0,50 0.31 1.93
0,75 0,54 1.9
{ 0.92 1.89
Nuelin(R) 2 4,3 1.76
3 4,23 1.60
4 3.39 1.42
b 3.86 0.8%
9 .40 0.42
12 = =
0.00 0.00 2.00
9.23 Gkl 1.98
Q.50 0.34 1.99
.75 ———th——g-——— e 0,52 1.9
{ 0,41 195
Theedur{Rl 2 0.26 1.93
3 1.48 1.90
4 4.86 1.8
b 8,11 L7
9 791 1,35
12 ; 3.93 141
. : » u [ )
* = Mear|o determinations (%) :

¢

RINNIUUNIININY
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Table 40. Amount Percent of The

ophylline Release From Formulation

Nuelin T/SR and T%eodur in pH Change Method.

XIX,

Log% drug
remained

SD

YTime Mean*

Time

Formulation

[wRvoN(s}
(e Ror Nep)

MOONT ™M
OO0 <N

O3 v b vt vt vl o ot vt vt o e

Formulation
XIX

Theodur<R> =~

A4
1

o s e
© S o S— - —
5

QD

------------

Hean of three determinations (%)

* =
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Table 41. The release rate of blank theophylline in 0.1 N.HC1
and in buffer pH 6.8.

Release Rate (%/hour)

Mean in Mean in
Time 0.1N.HC1 Time pHB.8
0.125 53.35 0.125 35.51
0.375 34 .48 B A 5 30.58
0.825 38.73 ;

Table 42. The release ra

ine from Formalations I-IV
in 0. 1 '

Bl

i

= . E i :
Mean Formdqgtion Formnlation Formuilation Formulation

Time 1€ I -ap III IV
5 A Er_W. Y. Ry X . . -~ F d

0.125 |°) 27.0 4| 4 21.48
0.375 q 15.25 10.83
0.625 14.74 1490 & 8.63 8.65

11 W%ﬂﬁ t) 5
IR IT1esE 7 e
245 5.25 3.75
3.5 6 4.44 e 3.19
5.0 4.68 3.90 B3 3.07
7.5 3.46 2.53 2.48 281
10.5 2.94 3.18 2.29 1.84
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Table 43. The release rate of theophylline from Formulatlons I-IV
in buffer pH 6.8

Relesse Rate (%/hour)

Mean Formulstion Formulation Formulation

Formulation

Tine Iv

BlA125 2 .08
0.375 g9.47
8.8625 7.68
0.875 5.81
1.5 5
2.5 3.84
3.5 3.683
5,0 2.75
Z.5 1.77
10.5 2. 26

Tsble 44.

e

NEN
L
LY

il

[;@
A AN

FETT

W1 I

H”iormulations V-VIII

Release Rate (A/hour)

e ﬁo*ﬂm Wﬁnwmm

Formulstion

VIII

a;ﬁ']a

E'QUIOJNH
CﬂUlO(ﬁUl(Jl

8.45
8.43
7.58
6.62
5.28
4.40
3.12

8.01
6.90
5.43
4.69
4.08
2.83
2.93

ﬁﬁ‘immﬂﬂ;‘ﬂiﬂﬂﬂﬁﬁ

5.65
- 3. 88
3.41
3.33
2.32
&.22
el
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Table 45. The release rate of theophylllne from Formlations V-VIII
in buffer pH 6.8

Release Rate (%/hour)

Mean Formulation Formulstion Formulation Formulation
Time v VI VIT VIII
0.125 15.14 14 .80 17.51 16.58
8.375 2 ) T:12 7.29
0.825 ' 5.31
0.875 4.63
BB 3.74
2.8 3.07
3.5 2.77
5.0 2.04
7.5 1.85
10.5 1.74
'\.ﬂ o
A
F i Jﬂﬁ‘-ﬂ:
Table 46. The release rate ol lline from Formulations IX-XII
in 0. 1. ég? ég%?é
I 3 : i
Mean Form&fgtlon Formulation Formulation Formulation
Time ntn X W XI 4
f.125 ; r ] 3 ) | ’ 28.29
0.375 4 19. 94 16 48 18 12 : 16.59
0.825 20.97 %17 .45 14.25
LD el TREEEE
1 12.62
As 9.29 9.12 8.73
3.5 7.41 9 43 8.51 8.186
9.t 4.93 6.41 5.12 9.16
75 4.44 3.62 3.74 B.29
18:5 3:86 2.91 297 3:41
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Table 47. The release rate of theophylline from Formmlation IX-XIT
in buffer pH 6.8

Relesse Rate (%/hour)

Mean Formulation Formulation Formulation Formulation
Time IX X X1 XII
0.125 45.08 45.88 42.13 .90.08
0.375 37.90 E 35.2% 27 <01
0.825 28.03 29.51 21.81
0.875 31.25 24.54

15 21.0%

2:9 17.96

3.5 11.42

4.5 6.88

Table 48. The release rate

ine from Formulatios XIII-XIV
1m0, 3 ;

se !i: (%/hour)

1n 0.1 R.HCL in buffer pH 6.8

= (ERRR GRS o

ﬁ'} a0l BB NE8y hE

.875 14.05 12.79 10.24 8.85
1.5 10.02 10.05 7.0 8.20
2:5 8.60 7.44 8.3 6.24
3.5 4.04 4.94 5.80 .08
5.0 4.12 4.48 3.28 - 2.98
7.5 4.17 3.56 2.81 3.55

10.5 2.25 2.56 2.83 2.55
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Tesble 48. The release rate of theophylline from Formulatios XV-XVI
in 0.1 N.HC1 and in buffer pH 6.8

Release Rate (¥%/hour)

- in 0.1 N.HC1 in buffer pH 6.8
Mean Formalation Formulation Formulation Formulation

Time XV | XV XVI

31.70 31.28
32.86 29.88
30.03 28.14
28.55 27.85
az2.50 23.27
18.52 i7.862
g9.88 12.18
5.38 6.45
h1.68 0.81

Formulations XVII-

' :f

.Y

./ hou J

ii.;p 1 N HCl o in buffer pH 6.8

L

Mean ﬂ FOrinu lati JFormulatiol * Form liion Formulation
ime 9 XVIII XVIII
W SEETREIEAND 23
14.08
0L625 13.43 12.48 11.82 12.45
B:875 1242 10 61 10.80 10.89
1.5 11.08 8.47 9.89 9.42
2.8 10.83 9.39 8.83 9.23
2.5 7.01 8.24 8.40 8.41
5.0 6.47 6.86 B.11 6.086
7.5 4.54 4.92 3.98 4.40
10.5 857 3.80 3.08 3.3
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Table 51. The release rate of theophylline from Formalations XIX and
Theodur<R> in 0.1 N.HC1 and in buffer pH 6.8

Relesse Rate (%/hour)

in 0.1 N.HC1 in buffer pH 6.8

Mean Formalation  Theodur Formulation Theodur
Time - XIX : i XIX

0.125 25.68 _ N 18.15 17.43
0.375 2 §£y7 o 12.48 8.23
0.825 11.37 7.60
0.875 9.82 7.26
1.5 . 11.27 4.82
2.5 9.389 - 4.98
3.5 5.04 s
5.0 5.63 11.08
75 .71 8.34
10.5 2.84 3.99

Table 52. The roldns Bl Quibronc<®> in

0.1 N.HCL and
]




197

Table 53. The release rate of theophylline from Nuelin<R>
in 0.1 N.HC1 and buffer pH 6.8

Release Rate (¥%/hour)

" Mean 1n. 8.1 N.HE1 Mean in buffer
Time - Time pH 6.8
0.125 33.51 8.125 34.28
0.375 16.77 8.375 21.26

0.625" 13.48 0.625 17.58
0.875 10. 0.875 16.98
1.5 3.8 19.86
2.5 2.5 17.70
3.5 s . 13.6%
5.0 0 9.60
19 5 1.49
10.5 -
"NE
SO
y 77
. l‘ = i, :_'- 4
Table 54. The release rate of theophylline from Theodur<R>, Nuelin<R>
“‘%ﬁ;? - et 0 oo = :

and Form ; == tFpck

ég e (%/hour)

Mean Time — : L
; eodur<R> Nue11n<R>

Formulation XIX

. ﬂumwsmmﬂm 94

0.825
0.875 6 01 Qs 11. 09
23 W?ﬂﬂﬂﬁm Nﬁ”]‘ﬁﬂiﬂﬂ

8. 48
4.5 8 83 5 76 5.18
5.5 8.08 R 6.54
6.5 6.64 4.72 4.18
(& 10.34 3.83 4.71
8.0 7.55 4.14 2.84
11.0 4.49 4.14 4.18
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Table 55. Values for rate, amount released, and the corresponding
reciprocal for the release of blank theophyline matrix.
Dissolution Medium
Formu-
lation 0.1 N. HC1 Buffer pH 6.8
da/dt Q 1/ de/dt Q 1/Q
53.35 13.34 0.075 35.51 8.88 0.113
34.46 S5 . 30.58 1652 0.080
33.73 29.52 23.90 0.042
30.66 25 :81 30.38 0.033
Blank 26.33 25.07 55.43 0.018
18.83:s 20.82 75.85 0.013
10.08 12..72 88.67 0.011
5.08 98.84 0.010

AULINENTNYINS
ARIAIATUAMINYAE




Table 568. Values for rate, amount released, and the corresponding

reciprocal for the release of Formulations I-IV matrices.
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Dissolution Medium
o 0.1 N. HC1 Buffer pH 6.8
da/dt Q 1/Q da/dt Q /e
31.85 2.8 1126 26.04 6.51 0.154
18.70 12.59 _aiNH. 13.00 9.76 0.102
14.74 16.2 \\& 12.83 12.92 0.077
11.47 19.4&;« : 10.83 15.63 0.084
I 9.43 28¥68| 0,0 7.66 23.29 0.043
8.26 YB3 | 0.027™5.95 29.24 0.034
6.50 3 28Nl 1 1 33.36 0.030
4.68 .01 : 41.21 0.024
3.46 . 50.46 0.020
2.94 57.79 0.017
27.00 5.57 0.180
15.25 8.46 0.118
11.90 10.86 0.092
9.63 12.98 0.077
II 8.02 19.08 0.052
6.25 23.98 | 0.042
4.44 28.40 0.035
3.90 35.63 0.028
2.53 43.42 0.023
3.18 51.58 0.019
22.52 5.47 0.183
11.15‘{_14 = g31 | 0.3
8.83 1. | 10.30 0.087
7.44 M| | 0.0¢ 12.08 0.083
III 6.62 0.05 17.77 0.056
3.99 0.043 . 22.01 0.045
& 25.40 0.039
¢ 1P ‘ ﬂg ?] d i3 [ ofs
248 41.1 0.024 2.i2 V-9 0.028
2.29 47.98 8021 lo 2.31 .54 0.022
e 1 ~
AR BB B (0 8 | om
g 10. , 8. : ‘88 0.127
8.65 10.23 0.098 7.66 9.80 0.102
7.08 12.01 0.083 5.81 11.25 0.089
v 5.75 17.75 0.056 5.27 16.52 0.080
3.75 21.51 0.046 .3.84 20.36 0.049
3.18 24.69 0.040 3.03 23.38 0.043
3.07 30.84 0.032 2.75 28.88 0.035
2.11 37.17 0.027 297 34.20 0.029
1.84 42 .68 0.023 2.26 40.98 0.024




Table 57.. Values for rate, amount released, and the corresponding
reciprocal for the release of Formulations V-VIII matrices.
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Dissolution Medium

S 0.1 N. HCl Buffer pH 6.8
da/dt Q 1/@ da/dt Q 1/8
16.51 4.13 15.14 3.78 0.264
9.28 6.57 5.43 0.184
8.52 ' 6.85 0.146
8.45 8.02 0.125
1 8.43 12.48 0.080
7.59 15.53 0.064
6.62 18.40 0.054
5.28 23.19 0.043
4.40 29.43 0.034
3.12 34.39 0.029
17.16 3.70 0.270
8.68 5.41 0.185
7.94  B.53 0.153
8.01 7.62 0.131
VI 6.90 11.31 0.088
5.43 13.51 0.074
4.89 15.85 0.083
4.08 18.53 0.051
2.93 25.12 0.040
2.93 29.93 0.033
14.06 | % 4.38 0.228
8.76 6.18 0.162
5.68 7.53 0.133
5.17 g 8.86 0.113
VII 4.36 , . 12.91 0.077
3.54 1582 | 0.083 % 3.38 16.29 0.061
SEndm s qnehn gz | o=
2.8 1 | 2 4.22 0.041
2.30% 31.50 0,032 1.82 29.69 0.034
2.10 | 37.81 | &os _ 960 .| 0.029
TR TS T T TR o
96.98 5.70 0.178 7.29 '5.97 0.167
5.16 6.99 0.143 5.31 7.30 0.137
5.85 8.40 0.119 4.84 8.46 0.118
VIII 3.98 12.38 0.081 3.74 12.20 0.082
3.41 15.80 0.063 3.07 15.27 0.085
3.33 19.13 0.052 2.77 18.05 0.055
2.32 23.77 0.042 2.04 22.13 0.045
2.22 30.44 0.033 1.85 27.87 0.036
2.01 36.46 0.027 1.74 32.89 0.030
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Table 58. Values for rate, smount released, and the corresponding
reciprocal for the release of Formulations IX-XII matrices.
Dissolution Medium
i 0.1 N. HC1 Buffer pH 6.8

da/dt Q 1/ da/dt Q 1/Q
27.34 6.84 1486 45.08 1127 0.088
19.94 11.82 084 37.90 20.75 0.048
20.97 17.l=‘§15 ' Jt; 29.03 28.00 0.036
16.08 2 g LA 31.54 35.89 0.028
IX 12.81 ‘ O 22 45 58.34 0.017
9.29 8.87 77.22 0.013
7.41 B. 25 92.47 0.011
4.92 86.51 0.010

4.44 . =

3.86 e
28.40 11.47 0.087
16.48 21.61 0.048
18:.53 30.75 0032
17.70 40.84 0.024
X 1710 87.508 0.015
7.44 84.27 0.012
9.43 95.28 0.010
6.41 98.96 0.010

3.62 - -

2.91 - -
26.47. 4 10.53 0.095
16.12 % 085 19.35 0.052
17.45 v 0.037
16.84 34.54 0.028
X1 13.60 ’ 59.07 B EEEF
9.32 : 78.94 0.013
: . SR & 92.30 0.011
E ﬂ : ‘ E!J!aﬂ q 97.04 0.010

4 3 e - -

2.92 2 - et - -

o

A REAND T BRI BH AL | o0
8 B. : 3 : .28 0.034
14.25 14.78 0.068 . - 21.8% 34.73 0.028
15.86 18:756 0.053 24.54 40.886 0.024
XII 12.862 31:3% 0.032 2107 61.94 0.018
8.73 40.10 0.025 17.96 79.83 . 812
6.16 46.26 0022 11.42 91.31 @011
5.18 b6 .57 0.018 6.88 98.20 0.010

3.23 66.25 0.015 - - -

3.41 76.49 0.613 - - -
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Table 59. Values for rate, amount released, and the corresponding
reciprocalfor the release of Formulation XIII-XVI.
Dissolution Medium
e 0.1 N. HCI Buffer pH 6.8
da/dt Q 1/Q da/dt Qa 1/
27 .21 6.80" 0.147 20.26 5.08 0.187
16.80 11.00 @. 12.99 8.31 0.120
14 .51 10.61 10.97 0.091
14.05° 10.24 13.52 0.074
X111 10.02 7.88 21.40 0.047
8.60 B.17 27.57 0.038
4.04 5.80 33.38 0.030
4.12 .29 39.96 0.025
4, .81 48.38 0.021
DD p 56.90 0.018
62,5 5.42 0.184
25, 8.94 0.112
15, 11..98 0.084
12 14 .46 0.0869
Xav 10. 22 .87 0.044
: Fs 28.91 0.034
4. 33.93 0.023
4. 39.84 0.025
B 50.48 0.020
2. 58.14 0.017
25. 7.92 0:.126
22. 16.14 0.0862
22, 23.65 0.042
20. 30.78 0.032
XV 15. 53.28 0.018
10 71.80 0.014
£ 81.68 0.012
ﬁ ZJ % i . sfj 92.46 0.011
5 0! - : 97.51 0.010
- ; : o <
IRISNTNENR RN |
28 : (088 gl .29 0.065
q 2581 2130 .- 0.047 28.14 22.32 0.048
20.99 26.34 0.038 27.95 29.31 0.034
XVI 15.53 41.87 0.024 23.27 52 .58 0.018
10.77 52.64 0.019 17.82 70.20 0.014
7.54 60.18 0017 12.16 82.36 0.012
4.88 £9.91 0.014 B6.45 95.26 0.010
2.73 78.09 £.613 0.81 97.70 0.010
1.82 83.85 0.812 - - -
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Table 80. Values for rate, amount released, and the corresponding
reciprocal for the release of Formulation XVII-XIX.

Dissolution Medium
s 0.1 N. HC1 Buffer pH 6.8
de/dt a 1/Q da/dt Q 1/Q
24 .85 6.21 0.161 21.689 5.42 0.184
16.96 10.45 Q. 13.21 8.72 0.115
13.43 13.81 AR 11.62 11.63 0.086
12.42 "\ 10F) 10.80 . 14.33 0.070
XVII 11.08 U .88 |, - 24.22 0.041
3. .83 33.06 0.030
. 39.46 0.025
0. . 51.67 | 0.019
13.C 63.60 0.016
0 12.79 0.014
65.13 0.163
9.85 0.104
12.76 0.078
15.489 0.064
XVIII 24.91 0.040
34.14 0.0239
42.55 0.024
54 .67 0.018
67.88 0.015
77.81 0.013
4.54 0.220
7.86 0.3136
10.50 0.085
12.96 0.077
XIX 24.23 0.041
34.22 0.029
39.26 0.025
50.52 0.020
64.66 0.015
73.18 0.014

AMANTUNIINGTNE
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Table 81. Values for rate, amount released, and the corresponding
reciprocal for the release of commercial products.

Dissolution Medium
Products 0.1 N. HC1 Buffer pH 6.8

da/dt Q 1/Q de/dt Q 1/Q
19.31 4.83 0.207 17.43 4.36 0.229
10.02 7.33 0 9. 6.67 0.150
7.98 9.32 *-‘ ‘ A 8.57 0.117
6.89 | 11.05.0 [ e T 10.38 | 0.096
Theodur 5.30 16.85 | 0. 06LA e 4. 15.20 0.086
6.47 ¢ I 0,044 4. 20.186 0.050
7.08 0t 0330 L L 27,58 0.038
7.06 01023 49.71 0.020
4.08 0\ 0 h\ < 77.75 | 0.013
3.48 04015 ,‘L 5 89.71 0.011
33.51 g_. .28 8.57 0.117
16.77 0880 13.88 0.072
13.46 91963 18.27 0.055
10.31 - '0.05: 22.52 0.044
Nuelin 6.88 42.37 0.024
5 00 60.07 0.017
4 ,7:0:0 73.68 0.014
3 a7 92.89 0.011
2 X 97.36 0.010

Z 0 OFH = =
89. 0. 18.92 0.050
51. 33.88 0.030
42 : 45.32 0.022
! 43, ,51.768 58.32 0.017
Quibron 27:45 178. : 446 87.58 0.011
16.26 ) : : 95.52 0.010
2.8 98203 0.010/ 0.18 85.71 0.010

oY ISP7PHICIVDN NI PN - 5

v [ " - I O - ¥

8 ¢ | o . e/
ARIANATUARTINETRE



Table 62. Values for rate, amount released, and the corresponding
reciprocal for the release of commercial products and
Formulation XIX from pH change method.
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Products

da/dt . Q

1/Q

Formalation XIX

Theodur

< ok 00 5.44

14 .43 9.05
12.84 12.28
11.09 15.086
11.96..
1|.£\ Y

.184
110
081
.066
.037
.027
.021
.018
17
.018
.015
.014
012

Nuelin

5

U

Ll

QW’] \‘iﬂ%ﬂﬂ ’]’méSJ’]

3 83 61.38
4.14 69.66
4.14 , 77.94

Q
\Y]
o]




Appendix F

Dats In Statistiecal Processes

Table 83. Compsariso ;#ft b na. ots of rate of release
. asgainst recipe® JU# ;\\Q$= smount of theophyllnie

et ~

ceficient of rate

x\
Formualation

versus 1/Q

.8540
.8347
.8636

Blank

.8626
.8533
.8655

IX

. 7698
.7853
. 7828

.8544
.8526
.8174

.8165
.8205
.8114

|
2
=
B

.8825
.8718
.8787

an
OOD‘E}D D OO 1500 ittt OO0
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Teble B4. Comparison of linearity between plots of rate of releasse
sgainst reciprocal amount and amount of theophyllnie
relessed from the matrices in buffer pH 6.8.

Correlation coeficienﬁ of rate

Formalation Matrices
versus 2 veraus 1/Q

. 0.4831 L7760
i .2141
.§702

.78%4
.8017
.8020

L7463
. 7680
. 7518

. 7066
.7154
L7363

XII

(SIS

XIX

} QuibrondR>

Nuelin<R>

R0 D00 100 060

Table 65. Comparisp linesrity 1 ot& of rate of release
agaim, Q::‘.:::_::::'—:.:—::z—.—.zr—r:: ~&f theophyllnie
f method.

Correlation coqficient of rate

FormulatioP- A ﬂ%ﬁﬁ 14 versus 18
q , e ;e

ARSI AT A o
R -, .. 8 4 .
9 _
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if « = 0.05, degree of freedom = 4

then critical values of t are +2.1318

Table 66. The t-values
reciprocal =

Blank in 0.1 N. HC ;j"i’g(g’g
i 7

i

Formulation IX inf0.

Formulation X in O
Formulation XI in O l

Formalstion XII in O.4'N
Formulation XIT in pH 8.

e

G EUE)

rate
e of

of relesse sgainst
freedom=4, data from

Formulation XIX in O
Formalation XI
Formulation XIX %

Guibron<R> in pH H.
ﬂ

Muelind<®R> in pH

Significance
test
L4 \3u4s8048 s
T L\ NS
lﬁ'-tx 5 s
S
S
NS
s
8
i, . g
, H S
—2 072113 NS

FE

mﬁmmamwmm

’QW’mﬂﬂ‘im Nﬂﬂﬂmﬂﬂ
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