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Appendix A
Preparation of Reagents

1. 0.1 N Hydrochloric Acid

| potassi hOSphﬂtﬁ (KH2P04) in
water and dilute fo 100¢ 0.2 M KH,PO, )

2OH) in water and dilute to

2

S
Iy ]

PlnmSOanf‘D2M KH:PO in a 200-mL volumetric flask

ﬂumwﬂﬂ'ﬁwmﬂ's

Add224mLoﬁ¢ 0.2 M NaOH, mix well, ,

ARIANN I NMTJ‘V]EH@ d

Add water to volume
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3. 10 % w/v Zinc Sulfate

Dissolve 10 g of anhydrous zinc sulfate (ZnSQO,) in water and
dilute to 100 mL.

4. 001 M Wiu@@
)

Dissolve 0.8204 g o( sodium te (CHyCOONa) in water

5. Mobile Phase V

mwmmm@mm

acetate buffer in the ratio of 1; 9. It must be freshly

YRIANN I NW]’J‘V]EH@ d

Mix 100 mL of acetonitrile (HPLC grade) with 900 mL of 0.01 M sodium
acetate buffer pH 4.0
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Filter through 0.45 pm membrane filter
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Appendix B

Calibration Curve

The UV absorban \ \i ifie wavelength for each of standard
concentrations of theophyl 'f,'j'__‘-“?ffj'__':"' n ( ! FCkand pH 6.8 phosphate buffer
sspectively. The typical calibration

are presented in Table*34 and 35
curve obtained by regzesSion ¢ palysis of these data are illustrated in Fig.
21 and 22 respectively”

The peak
concentrations in rabhif plasma and th

shown in Table 36 and F :,{:_« _ :

standard theophylline

: }S ding calibration curve are

] )
AULINENTNEING
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Table 34 Absorbance of Theophylline in 0.1 N HCI at 268.5 nm

Concentration (mcg/mL) Absorbance

4.00 0.212

0.318
0.428
0.532
0.640
0.740

1 )
AULINENINYINS
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Table 35 Absorbance of Theophylline in pH 6.8 buffer at 270.3 nm

118

Concentration (mcg/ml.) Absorbance

4.02 0.225

0.336
0.452
0.560
0.672

0.781

2 concentr:
- -
\7 AY J
.,l -
i
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ABSORBANCE
0.8
0.6
0.4 |-
0.2
G 1
0 2
Figure 21 Typical

i
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5 ABSORBANCE

0.8
0.6 ‘ /
- 8
0.4 : :
0 1 1 ' .“ i |
0 2 4 v | 12 14 16
: mL)
Figure 22 Typical Cali ' Eheophylline in pH 6.8 Buffer

at 270
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Table 36 Peak Area Ratio of Theophylline to -Hydroxyethyltheophylline
in Rabbit Plasma

Concentration (mcg/mL) Peak Area Ratio

100 2 1.290

(7
|
Coefficient of detérmination = (29999 ; f -0.0032 + 0.0130x

AN INAAS
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PEAK AREA RATIO

12+

0.8

0.6 -

0.4

0.2

100 120

Figure 23 Typign ; ‘,L‘b. ne in Rabbit Plasma

]
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Appendix C

Dissolution Data

The cumulative percen g dissolved from theophylline
sustained-release tablets prepared. anulation, spray drying
fluidized-bed coating and-iroi-con @ducts Theo-Dur® and

——

Nuelin®, are presented

| // ‘\ individual product is

Dissolution rate£o1 or tablet o

R

obtained from the slope @f the/plot betv \ \%3: ithm of amount of
it A

undissolved theophyllitie . \w 1g time, For example,
Dur¥ s ce g‘n' ed as follows.

dissolution rate consts

Time (hr) log (100-A) r
0.25 494 9506 1978
0.50 3 T 966
0.751 ‘ 956
1 88.30
2
,f] uﬂfmﬂﬁlﬁ’wmﬁﬁ
4 22.42 ¢ T7.58 1.890 =(.96
sqwm@imgmwmaﬂ
43.72 56.28 1.750
8 52.89 47.11 1.673
10 64.63 35.37 1.549
12 75.74 24.26 1.385

*A = % Drug Dissolved
log (100 - A) = 2.025 - 0.046 (Time)
Therefore ; Kd = 0.046
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Table 37 Cumulative Percent Release of Theophylline from Sustained-

release Tablets with 5 % Methocel E4M in 0.1 N HCI

RS % Do Reonecd
Time i) T S ; Mosn (D)
0.25 5.87 :E 72 732 6.58(0.81)
0.50 . Am@:\ﬁ 13.05 11.89(1.42)
0.75 MV&P;N:“ 17.46 16.05(2.10)
1 fs: I/ 2\\\\\“ 21.62 20.12(2.25)
2 . B\\l\ 35.66 33.74(3.22)
3 . ‘ . 4 46.34(3.65)
4 58.15(4.10)
74.86(4.25)
93.77(2.67)
12 ;zh 101,07 98.13 99.54(1.47)

AU INYAE

WY I WETITS
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Table 38 Cumulative Percent Release of Theophylline from Sustained-
release Tablets with 5 % Methocel E4AM in pH 6.8 Buffer

ive % Drug Released

i1y

Time (hr) \\ o/ A 3 Mean (SD)
0.25 : 6.06(0.39)
0.50 9.84(0.47)
0.75 12.68(0.42)

1 15.14(0.37)
2 21.61(0.27)
3 27.00(1.10)
4 31.60(1.74)
6 097 39.79(2.82)
9 48.79(3.04)
12 54.73(3.18)

PMIAATUAMINYAE
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Table 39 Cumulative Percent Release of Theophylline from Sustained-
release Tablets with 7 % Methocel EAM in 0.1 N HCI

Time (hr) Mean (SD)

0.25 . 6.39(0.24) |

0.50 10.81(0.36)

0.75 / //ﬁh}\\\.\k\ 14.42(0.54)

17.46(0.78)

fl gzﬁ\\k

6.75
\ 26.95 28.25(1.19)

38.17(1.89)

48.11(2.74)

63.90(4.14)

= T - T B O S

80.34(7.27)

83.79 90.91(6.86)

12 9’?.45, . 91.4(&,
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Table 40 Cumulative Percent Release of Theophylline from Sustained-

release Tablets with 7 % Methocel E4M in pH 6.8 Buffer

WCuamula
A1)

% Drug Released

N2

Time (hr) 3 Mean (SD)
0.25 —1 lﬁ 5.60 5.28(0.28)
0.50 / m‘\ b 9.58 8.84(0.65)
0.75 // @&@& W 1263 11.56(0.93)

1 I/fﬁﬁ\ NN 1523 13.93(1.13)
2 I A% \\ 21.14 19.70(1.26)
3 ” 25.34 24.00(1.20)
4 27.54 J_ Z 29.44 28.03(1.24)
6 3313 £ 35.81 33.08(2.75)
9 ',I ‘ 43.74 42.05(1.63)
12 49,65, 50.19(2.17)

_ 48,34 52.58
FM'HEIJ‘VI T WETITS
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Table 41 Cumulative Percent Release of Theophylline from Sustained-
release Tablets with 10 % Methocel E4AM in 0.1 N HCI

% Drug Relcased
Time (hr) Mean (SD)
0.25 5.00 5.47(0.41)
0.50 8.20 9.14(0.82)
0.75 10.81 12.02(1.05)
1 LN 13.59 14.95(1.18)
2 20.42 22.66(1.96)
3 26.09 28.36(2.19)
4 31.46 33.40(2.32)
6 43 L4016 41.62(1.67)
9 5 52.42 52.33(1.16)
12 64.08 61.53 6.7 62.77(1.28)

PRI TUAMINYAE
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Table 42 Cumulative Percent Release of Theophylline from Sustained-
release Tablets with 10 % Methocel EAM in pH 6.8 Buffer

k‘- ¢ % Drug Released

Time (hr) 1 \“ ’V 3 Mean (SD)

0.25 5.31 5.26(0.31)

0.50 / me \\ 5 8.25 8.44(0.71)

0.75 7} \\ 10.44 10.89(1.04)

\ 5
1 l/ ﬁ ﬁ\\ 12.54 13.09(1.30)
2 l ﬁ 17.83 18.84(1.84)
3 265 f 1 J.E._' 2.23 23.33(2.50)
4 29.33 % 4 ; 26.74(2.24)
6 ﬁ_; g e 33.02(2.32)
9 | ii’ 7 11133 72 40.17(2.52)
12 49.63_ 4613, 44.81 46.85(2.49)

i" PL3Ne
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Table 43 Cumulative Percent Release of Theophylline from Sustained-

release Tablets with 20 % Lactose in 0.1 N HCI

i tive % Drug Released

Time (hr) Mean (SD)
0.25 5.14 6.07(0.83)
0.50 9.00 10.66(1.60)
0.75 12.35 15.09(2.74)

1 15.53 19.16(3.61)
2 26.24 32.22(5.85)
3 42.56(7.36)
4 51.69(8.08)
6 65.80(9.23)
9 80.47(9.26)
12 9674 89.72(7.64)

quwmn‘im UANAINYA Y
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Table 44 Cumulative Percent Release of Theophylline from Sustained-

release Tablets with 20 % Lactose in pH 6.8 Buffer

% Drug Released
Time (hr) Mean (SD)
0.23 6.7 ___...- ' 6o © 698 6.64(0.40)
0.50 ‘\ y ‘ 9.86 10.30(0.66)
0.75 2.64 13.24(0.93)
1 - 15.02 15.86(1.18)
2 21.85 23.19(1.48)
3 29.93 29.98(0.67)
4 32.95 35.37(2.42)
L4173 44.13(2.41)
9 50.89 54.43(4.15)
12 ﬂm.ﬁz 66.09(5.46)

F;uuﬂ 7
qma«animwnwmé’ 1




Table 45
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Cumulative Percent Release of Theophylline from Sustained-

release Tablets with 20 % Lactose Tested by pH Change

Method

| .ft_lirl e
Time(r) [ I ;m =ﬂ. 6 X (SD)

0.25 501 ﬁn 6.32 5.93(0.65)
0.50 9.91 / :” &‘\\:\ 1077 | 10.750.74)
0.75 12.33 l /&1‘&\ 1513 | 14.38(1.94)
1 17.83 I \\ 19.35 19.06(1.14)
2 26.41 2816 | 28.00(1.69)
3 3288 3532 | 35.00(2.11)
4 37.97 4196 | 4134289
5 4422 51.17 48.22(2.98)
6 49.53 5479 | 53233.52)
7 53.90 60.19 | 58.00(3.84)
8 S'Tﬂ : 63.93 61.77(3.90)
10 62.38) 69.17 | 66.77(3.93)
71.75(4.28)
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Table 46 Cumulative Percent Release of Theophylline from Sustained-
release Tablets with 30 % Lactose (Product E) Tested by pH
Change Method
Released
Time (hr) 1 3 5 6 X (SD)
025 722 s 592 575 | 6.520.74)
0.50 12.52 1028 1014 | 11.40(1.18)
0.75 17.11 14.09 1441 | 1595(1.65)
! 21.49 1 ‘ M*‘ ) 18.41 1812 | 202402.02)
2 %3 | ngd jlhsss 3177 3176 | 3477622)
3 s% | asf | s | a4 | a2 | 4271630
4 51.22 47.14 m 7 1 46.38 46.48 49.71(3.45)
5 s604 | Asiog | 6008 50.63 5084 | 54.55(4.19)
6 6024 |- 565 96 5577 | 58.84(3.87)
7 63.94 52 67.67 67.78 58.23 5836 | 62.42(4.64)
65.59(4.26)
71.61(4.44)

79.88(4.62)
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Table 47 Cumulative Percent Release of Theophylline from Sustained-
release Tablets with 40 % LactoseTested by pH Change
Method
'::.\ I, U’ Srug Released
Time (hr) 1 = 3 w’ 5 6 X (SD)
025 875 ?:, g '\ \?‘E 7.93 9.03 8.68(0.40)
0.50 1471 / /// ' }V\ "\ 13.94 1553 | 14.70(0.58)
0.75 20.10 l‘ 'I@ “\ 1922 2146 | 20.22(0.92)
1 25.88 l M_’ \ 24.85 2657 | 25.71(0.98)
2 4477 4384 4637 | 4545(1.99)
59.48(2.15)
69.81(3.17)
———————— 84.66(2.96)
94,03(1.93)
101.33(2.09)
103.34(1.60)
103.32(0.77)

107.42(0.92)
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Table 48 Cumulative Percent Release of Theophylline from Sustained-
release Tablets Prepared by Spray Drying (Product C)
; % Drug Released
Time (hr) 1 2 ‘ 5 6 X (SD)
025 7.10 64+ 7o 747 78 | 7.320.43)
0.50 12.73 13. N 1325 1424 | 13.170.76)
0.75 18.43 1 (23 “ 8.94 1966 | 18.88(0.93)
1 2412 . 7071 2sue), 2453 2522 | 2452087
2 3873 40 3085 A “a079\ |\ 304 4001 | 39.82(0.69)
3 4530 46 48T :? ! 46.94 4533 | 462000.84)
4 26 | sf| Ser Fmod| se | s | neen
5 57.92 5730 Lo _ = , 58.71 56.20 57.43(1.03)
6 60.96 % | 6148 6196 | 61.790.73)
7 602 |8 473 | 721 | 66:58084)
8 2058 | sa 71.62 ns | e 7003 | 71.110.68)
10 76305 o o 7517 | 768501.06)
12 82,900 8154 ‘na | s | s6094)

awmﬂﬂ‘mumawmaﬂ
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Table 49 Cumulative Percent Release of Theophylline from Sustained-
release Tablets Prepared by Fluidized-bed Coating (Product D)

\ ive % Drug Released
Time (hr) 1 2 ' 5 6 X (SD)
025 2381 2 225 250 | 2770.60)
0.50 721 529 680 | 7.191.07)
0.75 11.24 i.7 12 1020 1075 | 11310.73)
1 1473 1 i 1381 1456 | 14950.79)
2 26.69 4 ’%ﬂf 23.95 2521 | 25.95(1.20)
3 35.77 34 #3508 34.06 3618 | 3470(1.23)
4 o | onf | s 250 | a6 | 46607
5 4734 4560 § @60 48.59 4928 | 46.86(2.05)
6 5235 | Adoss | siss $4.25 5537 | s51.762.9%)
7 56.30 33! 54 5034 | 55.76(2.81)
8 16 | 5700 w47 | 5502 61.44 6338 | 59.09(3.00)
| +-
10 dl ]ﬁﬁ 7127 | 65.50(3.91)
12 2 | n 71517 | 703163.72)

70 67.58 7233 64
ARSI U T
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Table 50 Cumulative Percent Release of Theophylline from Theo-Dur®
Cumulative % Drug Released
Time (hr) 1 2 3 4 5 6 X (SD)
0.25 494 480 ‘l ; A g 406 5.45 428 4.76(0.51)
0.50 761 238 gbw Ats 789 655 | 7.190.69)
0.75 9.64 %57 9.81 8.35 9.08(0.89)
1 11.70 //// A“ \\”ﬁ? 11.65 10.15 11.04(0.96)
2 16.08 / @ﬁn \\.ﬂx 529 1458 | 15.26(0.99)
3 18.40 1 ﬁ ﬁ; ’“‘:’i\\ 17.42 1749 | 17.8%1.17)
4 0.4 l / A\\ 19.80 2205 | 21.81(229)
5 23.65 2723 | 28.12(430)
6 31.19 3402 | 35.28(4.76)
7 36.91 429 | 43.08(522)
8 lﬂ.li 5426 | 51.24(6.49)
10 54.41 69.77 | 65.41(6.20)
12 65.87 81.72 | 77.04(6.05)

AN TUAMINYAE
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Table 51 Cumulative Percent Release of Theophylline from Nuelin®
Cumulative % Drug Released
Time@w) | 1 2 \ 4 5 6 X (SD)
0.25 8.06 8.1 | : 8.13 816 | 8.08(0.20)
0.50 1234 s | 12.78 1238 | 12.440.36)
0.75 15.87 1 N 15.94 1607 | 1593(0.28)
| 19.10 4 53 18.97 1883 | 1899027
2 2%6.73 18 26.67 2660 | 26.70(0.31)
3 33.54 ' ,, g 3691 3497 | 34940.33)
4 43.05 .:miff‘ ‘ 49.93 4513 | 458202.74)
5 53.90 sl = :“_ . 64.97 5457 | 57.81(432)
6 66.37 w;\_s AT 29 76.72 6419 | 68.72(4.99)
7 nss s | 1 7268 | 76.56(6.68)
8 92 ’E‘i L8 1.60 7955 | 83700723
10 8174 |~ 8404 94.48 98.19 97.44 8776 | 91.76(5.65)
"
12 9ﬁs 9 ) ‘ 9600 | 98.22(2.73)
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