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Table 1 Maximum Absorption of Secondary Amine Drug-Fluorescamine
Derivatives
Drugs Maximum Absorption, nm
Ephedrine HC1l 337
Pseudoephe@rine HC1 317
Phenylephrine HCl 317
Epinephrine bitartrate 317
Metoprolol tartrate 317
Propranolol HCl 319
Piperazine citrate 325




Table 2
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Effect of pH on the Formation of Ephedrine-Fluorescamine
Derivative
pH Absorbancea at 317 nm % CV
2 0.000 = 0.000 0.00
3 0.000 * 0.000 0.00
4 0.000 * 0.000 0.00
5 0.000 = 0.000 0.00
6 0.000 £ 0.000 0.00
7 0.381 = 0.010 2783
8 0.932% 0.015 1250
9 1.003 £,/0.05 1250
10 0.945 = 0.011 1.11
11 0.538, £-0.032 6.02
12 0.052. 20,010 18.98

a
‘Mean value * S.D. of four experiments



Table 3 Effect of pH on the Formation of Pseudoephedrine-

Fluorescamine Derivative

pPH Absorbance® at 317 nm % CV
2 0.000 £ 0.000 0.00
3 0.000 = 0.C00 0.00
4 - 0.000 = 0.000 0.00
5 0.000 = 0.000 0.00
6 0.000 = 0.000 0.00
7 0.323 % '0.009 2599
8 0.968 + 0.010 1.00
9 1.030 £ 0.010 0.94
10 1.004 = 0.008 0.76
11 0.598 + 0.010 1.74
12 0.028 * 0.004 13.54

aMean value * S.D. of four experiments
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Table 4 Effect of pH on the Formation of Phenylephrine-Fluores-
camine Derivative

pH Absorbance® at 317 nm % CV

2 0.000 = 0.000 0.00

3 0.000 = 0.000 0.00

4 0.000 = 0.000 0.00

5 0.000 * 0.000 0.00

6 0.000 * 0.000 0.00

7 0.727 * 0.008 1515

8 0.890 £ 0.006 0.70

9 0.907 = 0.006 02571

- 10 0.912 = 0.009 0.99
1 0.817 £ 0.005 0.62
12 0.092 * 0.003 3455

a
Mean value * S.D. of four experiments



Table 5 Effect of pH on the Formation of Epinephrine-Fluoresca-

mine Derivative

pPH Absorbance® at 317 nm % CV
2: 0.000 £ 0.000 0.00
3 0.000 = 0.000 0.00
4 0.000 = 0.000 0.00
5 0.000 = 0.000 0.00
6 0.000 £ 0.000 0.00
7 0.640 £ 0.007 1,09
8 0.938 £ 0.007 0:.72
9 0.974 £ 0.010 1.00
10 0.850 £ 0.002 0..27
11 0.700 £ 0.008 1.20
12 0.617 £ 0.008 1..25

®Mean value * S.D. of four experiments
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Table 6 Effect of pH on the Formation of Metoprolol-Fluorescamine
Derivative
pPH Absorbancea at 317 nm % CV
2 0.000 %= 0.000 0.00
3 0.000 = 0.000 0.00
4 - 0,000 * 0.000 0.00
5 0.000 * 0.000 0.00
6 0.000 * 0.000 0.00
7 0.068 * 0.008 11.94
8 0.388 * 0.010 2.51
9 0.625 * 0.005 0.76
10 0.854 * 0.006 0.74
11 0.170 * 0,003 : 155
12 0.000 £ 0.000 0.00

a .
Mean value * S.D. of four experiments
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Table 7 Effect of pH on the Formation of Propranolol-Fluorescamine
Derivative
pPH Absorbance” at 319 nm % CV
2 0.124 £ 0.003 2.51
3 04123 20,002 1.80
4 0.114 = 0.006 4.83
5 0.095 % 0.005 5514
6 0.148 = 0.004 2:37
7 0.170 = 0.004 2.59
8 0.381 /£ 0.009 2.24
9 0.687 * 0.005 0.78
10 0.761 * 0.008 1.04
11 | 0.422 * 0.005 112
12 191107006 3.13

a
Mean value * S.D. of four experiments
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Table 8 Effect of pH on the Formation of Piperazine-Fluorescamine
Derivative
pPH Absorbance® at 325 nm % CV
2 0.000 * 0.000 0.00
3 0.000 * 0.000 0.00
4 0.000 £ 0.000 0.00
5 0.00Q * 0.000 0.00
6 0.000 £ 0.000 0.00
7 0.503/%/0.Q005 0.95
8 0.772 £ 0.009 1213
9 04790/ 85010 124
10 0.842 £ 0.0iO 1.16
11 0.603 * 0.012 2.0
12 0.000 * 0.000 0.00

a
Mean value * S.D. of four experiments



Table 9 Effect of Time on Absorbance of Ephedrine-Fluorescamine

Derivative
Time (minutes) Absorbance” at 317 nm % CV
2 1.035 £ 0.004 0.39
5 1.039 = 0.006 0.56
10 1.039 = 0.006 0.60
15 1.039 = 0.006 0.66
20 1.039 £ 0.006 0.60
25 1.037 £ 0.004 0.40
30 1.034 = 0.004 0435
35 1.028 £ 0.005 0.52
40 1.028 £ 0.004 0.37
45 1.024 £ 0.006 0.54
50 ' 1.024 * 0.006 0.55
55 1.024 £ 0.006 0.55
60 1.016 £ 0.006 0.63
90 1.007 £ 0.005 052
120 0.996 £ 0.006 0.64
150 0.989 £ 0.008 0.83
180 0.983 £ 0.006 0.61
1,440 0.645 = 0.005 0.74

a
Mean‘ value * S.D. of four experiments .



Table 10
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Effect of Time on Absorbance of Pseudoephedrine-Fluores-

camine Derivative

Absorbancea at 317 nm

Time (minutes) % CV
2 0.984 * 0.013 134

5 0.984 * 0.013 1.34

10 0.984 = 0.011 1+09

15 0.984 £ 0.011 109

20 0.981 % 0.010 1.00

25 0.980 + 0.010 0:97

30 0.976 = 0.009 0.93

35 0.973 * 0.009 0.91

40 0.968 + 0.009 0.93

45 0.963 £ 0.009 0.89

50 0.958 = 0.008 0.88

55 0,953 £ 0.009 0.92

60 0.948 + 0.008 0.83

90 0.944 £ 0.012 1425
120 0.932 + 0.016 1..67
150 0.920 + 0.014 1%55
180 0.908 £ 0.017 1.88
1,440 0.481 = 0.012 2.54

%Mean value #* S.D. of four experiments



Table 11 Effect of Time on Absorbance of Phenylephrine-Fluores-—

camine Derivative

Time (minutes) Absorbance” at 317 nm % CV
2 0.985 * 0.006 0.56

5 0.982 + 0.008 0.80

10 0.980 + 0.008 0.81
15 : 0.977 £ 0.007 0.75

20 0.974 * 0.006 0.61

25 0.969 = 0.007 0.74

30 0.969 = 0.006 0;60

35 0.966 * 0.005 0.55
40 0.960 = 0.004 0.42

45 0.953 * 0.005 0.56
50 0.948 + 0.006 0.59
556 0.944 =+ 0.004 0.41

60 0.945 =+ 0.006 0.58
90 0.914 = 0.006 0.63
120 0.899 + 0.004 0.45
150 0.885 + 0.005 0.59
180 0.865 %+ 0.005 0.59
1,440 0.480 + 0.008 1.60

aMean value * S.D. of four experiments
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Table 12 Effect of Time on Absorbance of Epinephrine-Fluorescamine

Derivative

Time (minutes) Absorbance® at 317 nm % CV

2 0.967 = 0.007 0,73

5 0.960 £ 0.008 0.80'

10 0.952. £ 0.007 0.78

15 0.943 £ 0.007 0.75

20 0.932 = 0.008 0.81

25 0.924 * 0.007 0.79

30 0.917 % 0.008 0.87

35 0.910 * 0.008 0.90

40 0.902 * 0.007 0.79

45 0.897 * 0.009 0.98

50 0.890 * 0.009 1.04

55 0.885 * 0.008 0.89

60 0.879 * 0.007 0.82

90 0.864 * 0.006 071

120 0.846 * 0.009 102

150 0.829 * 0.008 0.95

180 0.814 = 0.006 0.572

1,440 0.480 £ 0.009 1.90

®Mean value * S.D. of four experiménts
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Effect of Time on Absorbance of Metoprolol-Fluorescamine

Derivative

Absorbancea at 317 nm

Time (minutes) % CV
2 0.774 £ 0.004 0.53

5 0.758 * 0.008 1.03

10 0.757 * 0.009 1.22

15 0.752 £ 0.010 1.30

20 0.749 * 0.010 133

25 0.749 % 0.009 1216

30 0.747 % 0.008 1.08

35 0.742 * 0.008 1..09

40 0.737 * 0.008 1.14

45 0.733 £ 0.009 1.423

50 0.732 % 0.010 1432

55 0;735 t 0.010 1.38

60 0.731 g 0.011 1238

90 0.711 % 0.006 0.79
120 0.688 £ 0.010 1.40
150 0.677 £ 0.008 119
180 0.647 £ 0.009 1.34
1,440 0.268 £ 0.009 3.17

aMean value * S.D. of four experiments
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Table 14 Effect of Time on Absorbance of Propranolol-Fluorescamine
Derivative

Time (minutes) Absorbance® at 319 nm % CV
2 0.765 £ 0.007 0.87

5 0.758 ‘£+0.008 1.08

10 0.756: £ 0.009 121

15 0.755 * 0.010 1530

20 0.754 % 0.011 1.42

25 0/.753 05017 1.43

30 =758 £.0.0%4 1.47

35 QX752 +40,012 1255

40 0.751 % 0.011 1.52

45 LIS 2E-0,012 1.:53

50 T e AR L 1.55

55 0150 2505012 1256

60 0.749 % 0.011 151

90 0.745 * 0.011 1.47
120 0.738 % 0.011 : 1.:55
150 0.73471L0.012 1.62
180 0. 731 L0011 1.48
1,440 0.468 * 0.007 . 1.41

aMean value * S.D. of four experiments



Table 15
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Effect of Time on Absorbance of Piperazine-Fluorescamine

Derivative

Absorbancea at 325 nm

Time (minutes) % CV
2 0.633 * 0.002 0.39

5 0.622 *0.002 0.38

10 0.604 * 0.004 071

15 0.591 * 0.005 0.81

20 0.578 * 0.004 0472

25 0.563 * 0.006 1034

30 0.554 * 0.008 1.41

35 0.544 % 0.007 131

40 0.535 % 0.007 131

45 0.526 * 0.007 1.41

50 0.515 * 0.009 1.65

55 0.508 * 0.008 1.64

60 0.497 £ 0.011 2421

90 0.468 % 0.005 .12
120 0.430 % 0.007 1 .52
150 0.404 £ 0.006 1.46
180 0.382 £ 0.007 VTl
1,440 0.082 * 0.006 7,87

%Mean value #* S.D. of four experiments
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Table 16 Effect of Temperature on Absorbance of Secondary Amine
Drug-Fluorescamine Derivatives
Temperature 30°C 40°C 50°C

Drugs Absorb,ancea % CV Absorbancea % CV Absorbancea % CV
Ephedrine HClb 1.055%0.010 | 0.92 | 1.040£0.008 [ 0.79 | 0.973%0.006 | 0.66
Pseudophedrine| 1.055%0.005 | 0.52 | 0.951+0.006 0.63]10.910+0.013 | 1.44
HClb
Phenylephrine | 0.969+0.010 {1.02 | 0.936+0.009 | 0.91 | 0.869+0.013 1.48
nc1P
Epinephrine 0.931%0.006 [0.60 | 0.864+0.006 [0.72 | 0.752+0.007 | 0.99

3 b
bitatrate
Metoprolol 1.054£0.009 | 0.83 | 1.015%0.014 |1.35 | 0.972%0.008 | 0.83
tartrateb
Propranolol 0.732%0.006 [0.88 |[0.702%0.013 |1.86 | 0.680+0.009 |1.31
HC1®
Piperazine 1.040%0.009 |0.85 [0.985%0.007 |0.74 | 0.817%0.017 |2.06
citrated

®Mean value ¥ S.D. of four experiments

bAbsorbance at 317 nm
cAbsorbance at 319 nm

dAbsorbance at 325



Table 17 Effect of Fluorescamine Concentration on Absorbance of

Ephedrine-Fluorescamine Derivative

conc of Mole Ratio

Fluorescamine | Fluorescamine Absorbancea at 317 nm % CV
o 0TV o to Ephedrine

1 152 0.164 = 0.003 195

2 150 0.298 +* 0.009 3.06

4 2.:1 0.468 * 0.011 233

6 3¢ 8491 £ 0.007 1..39

8 4:1 05625~ £ 0.007 1.40

10 571 0.520 £ 0.008 158

12 6:1 0.511 = 0.005 093

14 T:1 0.520 £ 0.010 1.86

16 8:1 0.521 £ 0.008 1.58

18 o1 0.523 £ 0.004 0.82

20 179 :1 0.502 £ 0.007 1.43

a :
Mean value * S.D. of four experiments
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Table 18 Effect of Fluorescamine Concentration on Absorbance of
Pseudoephedrine-Fluorescamine Derivative
conc of Mole Ratio
Fluorescamine Fluorescamine Absorbance® at 317 nm| % cv
x 107 M to Pseudoephedrine
1 152 0.135 + 0.001 0.61
2 Tl 0.257 ¢ 0,003 1.02
4 239 0.405 £+ 0.005 1.35
6 3 0.476 £ 0.008 1.68
8 4:1 0.482 £+ 0.012 2.59
10 531 0.489 + 0.003 0.61
12 6:1 0.483 1.0.007 .37
14 7:1 0.478 = 0.008 y I
16 8:1 0.489 * 0.007 1..53
18 924 0.484 + 0.005 0.96
20 Fos 0.473 = 0.008 1.66

®Mean value * S.D. of four experiments



Table 19 Effect of Fluorescamine Concentration on Absorbance of

Phenylephrine-Fluorescamine Derivative

conc of Mole Ratio
Fluorescamine Fluorescamine Absorbance® at 317 nm| % cv
x 1074 M to Phenylephrine
1 122 0.221 £ 0.002 0.68
2 1:1 0.415 £.0.003 0.80
e 2% 0.481 * 0.007 1.54
6 59 0.481 £ 0.008 195
8 4:1 0.477 £ 0.010 2.09
10 5:1 0.478 £ 0.008 T .
12 6:1 0.475 = 0.008 1.62
14 134 03475 £ 0.012 2.44
16 821 0.479 * 0.010 2.17
18 S 0.478 £ 0.009 1391
20 ol 0.463 * 0.005 1.16

8Mean value #* S.D. of four experiments



Table 20 Effect of Fluorescamine Concentration on Absorbance of
Epinephrine-Fluorescamine Derivative
conc of Mole Ratio
Fluorescamine |Fluorescamine Absorbance” at 317 nﬁ % CV
x 1074 M to Epinephrine
1 122 0.250 + 0.008 3921
2 123 0.415 £ 0.006 1.54
4 2:1 0.494 £ 0.005 102
6 3. 0.500 £ 0.008 1.64
8 4:1 0.502 £ 0.008 1255
10 5:4 0.495 * 0.007 1.43
12 6:1 0.499 £ 0.010 2:.99
14 A 0.500 * 0.014 2571
16 8:1 0.495 % 0.007 1235
18 Do 0.497 * 0.008 1.54
20 10:1 0.498 = 0.016 319

aMean value * S.D. of four experiments
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Table 21 Effect of Fluorescamine Concentration on Absorbance of

Metoprolol-Fluorescamine Derivative

conc of Mole Ratio
Fluorescamine Fluorescamine Absorbance™ at 317 nm % CV
X 10'-4 M to Metoprolol
2 1224 0.094 = 0.007 7.43
4 ; 122 0.166 = 0.005 3.05
8 1.6:1 0.274 * 0.004 1.47
12 2o 0.387 £ 0.008 1:.97
16 3 0.471 % 0.009 1.85
20 4.1:1 0.490 * 0.007 1453
24 4.9:1 Q53 £ 0,011 2.04
28 5748 0.542 £ 0.006 1.15

®Mean value * S.D. of four experiments



Table 22 Effect of Fluorescamine Concentration on Absorbance of

Propranolol-Fluorescamine Derivative

conc of Mole Ratio
Fluorescamine Fluorescamine | Absorbance® at 319 nm % CV
X 10-4 M to P;opranolol
1 152 0.109 % 0.003 2.70
2 1:1 0.142 * 0.002 1.20
4 23 0.186 * 0.005 2.58
6 Fz1 0.238 £ 0.002 0.99
8 4:1 0.269 £ 0.007 2.60
10 5:1 0.299 £ 0.002 0.38
12 6:/ 0.313X£.0.005 152
14 1:3) 0.315 = 0.005 167
16 8:1 0.351 £ 0.008 2.14
18 971 0.364 % 0.004 0.96
20 10:1 0.359 % 0.006 1.60

SMean value * S.D. of four experiments



Table 23

Piperazine-Fluorescamine Derivative

Effect of Fluorescamine Concentration on Absorbance of

econc - of Mole Ratio

Fluorescamine Fluorescamine Absorbance® at 325 nm % CV
X 10-'4 M to Piperazine

05 Y2 0.125 * 0.008 6.07

3 1:1 0.199 % 0.006 2.88

) 2:1 0.395 * 0.005 133

3 3 02501 + 0,003 0.60

4 4:1 0.520 = 0.017 3.18

5 5:1 0.507 * 0.012 2.40

6 6 71 0.51™2 £0.008 1.60

7 734 0,515 £ 0.013 2%53

8 8:1 20,512 £ 0.009 1=.81

9 o1 0.510 * 0.004 0.86

10 O 0.511 £ 0.012 2.33

15 1511 0.505 * 0.009 1.81

20 20:1 0.504 * 0.004 0.88

a :
Mean value * S.D. of four experiments




Table 24 Absorbance-Concentration Relationship of Ephedrine HCl

conc Ephedrine HCl mcg/ml Absorbance® at 317 nm % CV
4.04 0.243 £ 0.007 s 2577
8.08 0.491 £ 0.007 1.46
12.12 0.760 £ 0.006 0.75
16:16 1.002 iAO.OOE 0.62
20.20 1.257 £ 0.004 0.35
24 .24 1.466 £ 0.006 0.39
28.28 711 & 0.008 0.44
32.32 1.891 % Q003 0.13

®Mean value * S.D. of four experiments
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Table 25 Absorbance-Concentration Relationship of Pseudoephedrine

HC1

conc Pseudoephedrine HCl mcg/ml Absorbance® at 317 nm % CV
4.04 0.232 * 0.008 3:.27
8.08 0.505 £ 0.004 0.75
12512 0.771 = 0.004 0.53
16.16 _ 1.037 = 0.008 0.75
20.20 K36 £ 0.015 136
24 .24 159 + 0.007 0.43
28.28 1.774 = 0.005 0:27
32.32 T.8%2 + 0.009 0.44

aMean,value + S.D. of four experiments



Table 26 Absorbance-Concentration Relationship of Phenylephrine
HC1

conc Phenylephrine HCl mcg/ml Absorbance® at 317 nm % CV
4.08 0.217 £ 0.001 0.44

8.16 0.464 * 0.008 1.69

12.24 QL7101 02007 0.95

16.32 0.954 £ 0.003 0.28

20.40 1.202 £ 0.006 0.50

?4.48 1.438 = 0.007 0.45

28.56 1.657 £:0.004 0.27

32.64 1.864 = 0.006 05371

% !
Mean value * S.D. of four experiments
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Table 27 Absorbance-Concentration Relationship of Epinephrine

bitartrate

conc Epinephrine
Absorbance” at 317 nm % CV
bitartrate mcg/ml
6.66 0.251 +£:0.012 4.84
13.32 0.494 * 0.006 1.24
19598 0.739 £ 0.006 0.84
26.64 0.969 % 0.011 Y14
33.30 1.200 £ 0.014 1.18
39.96 1.446 £ 0.018 1 .27
46 .62 1.693 * 0.008 0.49
53228 1.911 £ 0.013 0.69

%Mean value * S.D. of four experiments



Table 28 Absorbance-Concentration Relationship of Metoprolol

tartrate

conc Metoproloi %

Absorbance at 317 nm % CV
tartrate mog/ml

8.34 0.141 £ 0.006 3.90
16.68 0.276 * 0.004 1.45
25.02 0.408 * 0.002 0.42
33.36 0.548 * 0.007 1:.33
41.70 0.673 * 0.007 1.07
50.04 0.788 = 0.006 0.74
58.38 0.859 £ 0.010 16
66.72 0.945 % 0.005 0.51

aMean value * S.D. of four experiments

90



91

Table 29 Absorbance-Concentration Relationship of Propranolol HCl

conc Propranolol HCl mcg/ml Absorbance® at 319 nm % CV
5.92 0.230 £ 0:017 1424

11.84 0.422 * 0.013 2.99

17.76 0.622 * 0.010 1.65

23.68 03ei6 = 0.011 1 .31

29.60 1.014 * 0.006 0.61

35.52 1.163 * 0.009 0.80

41 .44 {.329 * 0.016 s ek N

47.36 1.483 £ 0.019 127

aMean value * S.D. of four experiments



Table 30 Absorbance-Concentration Relationship of Piperazine

citrate

conc Piperazine
Absorbance® at 325 nm % CV
citrate mcg/ml
2.14 0.243 £ 0.009 3.56
4.28 0.504 £ 0.007 1536
6.42 0.759 % 0.008 13
8.56 1.040 + 0.015 1.41
10.70 1.319 £ 0.004 0.34
12.84 1.590 £ 0.007 0.42
14.98 1.861 £ 0.005 0.26

aMean value * S.D. of four experiments



Table 31 Linear Concentration Range of Secondary Amine Drugs

Using Fluorescamine Method

93

Linear Concentration

slope,
Drugs ) % CV.range
Range, ‘mcg per ml ml per mcg

Ephedrine HCl 4.04 - 20.20 0.0628 | 0.13 - 2.77
Pseudoephedrine HCl 4.04 - 20.20 0.0668 0,27 . ~:3.27
Phenylephrine HC1l 4.08 - 24.48 0.0602 0.27 - 1.69
Epinephrine bitartrate 6.66 - 46.62 0.0358 0.49 - 4.84
Metoprolol tartrate 8.34 - 41.70 0.0160 0.42 - 3.90
Propranolol HCl Dsttemed” 29 .60 0.0331 0.61 - 7.24
Piperazine citrate 2.14 - 14.98 0.1266 0.26 - 3.56
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Table 32

Percent Labelled Amount of Propranolol HCl in

Propranolol HC1l Tablets

and USP Method

Using Fluorescamine Method

Percent Labelled Amount of Propranolol HCl

sample
Fluorescamine Method USPa Method

1 98.74 99.38
2 100.05 99.50
3 100.18 99.62
4 99.27 99.87
5 100.18 99.01
> 99.68 99.50
SD 0.65 0.21

% CV 0.65 0.21
qusp xx




X
Table 33 Percent Recovery of Propranolol HCl in Propranolol HCl Tablets Using Fluorescamine Method and
USP Method (Propranolol HCl added 5 mg)
Fluorescamine Method usp? Method
Propranolol HC1l
Sample Propranolol HCl Propranolol HCl
Added, mg % Recovery % Recovery
found, mg found, mg

1 5.00 4.90 98.08 4.90 97.98
2 5.00 5%07 101.40 4.95 98.98
3 5.00 ~ 4.99 99.74 4.95 98.98
4 5.00 5.01 100.29 4.97 99.48
5 5.00 5.07 101.40 5.00 99.98
X 100.18 99.08
SD 1.38 0.74
% CV Te37 0.75

Ausp XX

S6



Table 33 (continued) Percent Recovery of Propranolol HCl in Propranolol HCl Tablets by Fluorescamine Method

and USP Method (Propranolol HCl added 10 mg)

Fluorescamine Method USPa Method
Propranolol HCl /
S
s Added, mg Propranolol HC1 Propranolol HC1
¢ % Recovery % Recovery
found, mg found, mg
1 10.00 10.24 102.43 10.11 101.10
2 10.00 10.05 100.49 10.09 100.86
3 10.00 10.19 101.88 9.84 98.38
4 10.00 10.02 100.21 10.19 101.85
5 10.00 9,97 99.66 9.94 99.37
x 100.93 100.31
SD y B 1.41
% CV 1.16 1.40

3usp xx
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Table 33 (continued) Percent Recovery of Propranolol HCl in Propranolol HCl Tablets by Fluorescamine Method

and USP Method (Propranolol HCl added 15 mg)

Fluorescamine Method USP® Method
Propranolol HC1l
Sample e
Added, mg Propranolol HCl % Recovery Propranolol HC1l % Recovery
found, mg found, mg
i} 15.00 14.88 D9.17 15.18 101.18
2 15.00 15.04 100.27 15%18 101.18
3 15.00 15:15 101.01 15.23 101451
4 15.00 15.183 : 100.83 15.13 100.85
5 15.00 14.90 99,8% 15.05 100.35
X 100.13 101.01
SD 0.84 0.44
% CV 0.84 0.43

auspP xx

L6
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Table 34 Analysis of Propranolol HCl Injection (1 mg per ml)

Using Fluorescamine Method and USP Method

Fluorescamine Method USPa Method
Formulation | Label - ' -
Amount % Labelled Amount | % Labelled
Content,
" Found, Amount Found, Amount
mg mg
Propranolol | 1 mg/ 0.978 97.79 0.982 98.18
HC1 ml
0.986 98.60 0.987 98.68
Injection
0.983 98.30 0.976 97.62
0.981 98.07 0.997 99.67
0.989 98.86 0.981 98.06
X 98.32 98.44
% CV 0.42 0.78

qusP xx
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Table 35 Analysis of Propranolol HCl Tablets (10 mg per tablet)

Using Fluorescamine Method and USP Method

Fluorescamine Method USPa Method
Formulation| Label
Amount % Labelled Amount | % Labelled
Content,
- Found, Amount Found, | Amount
d mg ; mg
Propranolol| 10 mg/ 9.71 97.10 9.76 97.63
HC1 tablet
9.74 97.40 9.76 97.63
Tablet
9.81 98.13 9.71 97.14
9.76 97.64 953 97.26
9.76 97.62 9.79 97.88
X 97.58 97.51
% . CV 0.38 0.30

qusP XX
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Table 36 Analysis of Propranolol HCl Tablets (40 mg per tablet)

Using Fluorescamine Method and USP Method

Fluorescamine Method USPa Method
Formulation | Label -
Amount % Labelled Amount |% Labelled
Content,
g Found, Amount Found Amount
mg mg
Propranolol | 40 mg/ 40.12 100.29 39.60 99.01
HC1l Tablet tablet
3983 98.32 39.75 99.38
39.26 98.15 39..70 ' 99.25
39.42 98.56 39.60 99.01
39.06 97.64 39.85 99.62
X 98.59 99.25
% CV 101 0.26

qusp xx




Table 37 Comparative Analysis of Preparation Containing

Propranolol HC1

101

Fluorescamine Method

UsP? Method

Tablet 40 mg/

tablet

Formulation

% Labelled % CV % Labelled % CV

Amount Amount

Propranolol HC1l 98.32 0.42 98.44 0.78
Injection 1 mg/ml
Propranolol HC1 97.58 0.38 97 .51 0.30
Tablet 10 mg/
tablet
Propranolol HC1 98.59 1.0 99.25 0.26

qusp XX
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Figure 1. Absorption spectrum of ephedrine - fluorescamine derivative.
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Absorbance
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Figure 2. Absorption spectrum of pseudoephedrine - fluorescamine derivative.
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Figure 3. Absorption spectrum of phenylephrine — fluorescamine derivative.
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Figure 4. Absorpfion spectrum of epinephrine — fluorescamine derivative.
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Figure 5. Absorption spectrum of metoprolol-fluorescamine derivative.
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Figure 6. Absorption spectrum of propranolol - fluorescamine derivative,
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Figure 7. Absorption spectrum of piperazine - fluorescamine derivative.
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Figure 8.  Effect of pH on the formation of secondary amine drug- fluorescamine derivatives.
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Figure ©. Effect of time on absorbance of secondary amine drug- fluorescamine

derivatives,

Key ¢ O, ephedrine 3 [J, pseudoephedrine 3 /\, phenylephrine 3

% ,epinephrine; @ , metoprolol ;3 A , propranolol 3 [l , piperazine.
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Figure 10. Effect of temperature on absorbance of secondary amine
drug - fluorescamine derivatives.
Key : (O,ephedrine 3 [J,pseudoephedrine 3 /\ ,phenylephrine §

) epinephrine 3 @ ,metoprolol; A , proprancidl 3 [l , piperazine.
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Figure 11, Effect of fluorescamine concentration on absorbance of secondary amine drug - fluorescamine derivatives

Key ¢ O, ephedrine 3 [J ,pseudoephedrine 3§ /\,phenylephrine 3 4 ,epinephrine; @ ,metoprolol
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Molar ratio — fluorescamine to secondary amine drugs.

Figure 12. Mole ratio curve obtained from secondary amine drug - fluorescamine derivatives.

Key : O, ephedrine ; [J, pseudoephedrine 3 /\,phenylephrine 3 + , epinephrine 3 @, metoprolol $
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Figure 13. Calibration curve of ephedrine hydrochloride with fluorescamine.
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14. Cdibration curve of pseudoephedrine hydrochloride with fluorescamine.
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Figure IS. Calibration curve of phenylephrine hydrochloride with fluorescamine.
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Figure 16. Calibration curve of epinephrine bitartrate with fluorescamine,
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17. Cdlibration curve of metoprolol tartrate with fluorescamine.
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Figure 18. Calibration curve of propranolol hydrochloride with fluorescamine.
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Figure 19. Calibration curve of piperazine citrate with fluorescamine.
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