REFERANCES

Ames, J. M., Bailey, R. G., and Mann, J. 1999. Analysis of firanone, pyranone,
and new heterocyclic colored compounds from sugar-glycine model

Maillard systems. J. Agri. Food. Chem. 47 : 438-443.

Bemie, R. C., Steven, K. H., and Erwin, K. K. 1994. Drug facts and

comparisons. pp. 1969-1973. Missouri : Wolters Kluwer Company .

Bibart, C. H. 1979. Stability testing for expiration dating. Drug Dev. Ind. Pharm.
5 :349-363.

Brawley, V., Bhatia, J., and Karp, W. B. 1998. Effect of sodium metabisulfite on
hydrogen peroxide production in light-exposed pediatric parenteral amino

acid solutions. Am. J. Health-Syst. Pharm. 55 : 1288-1292.

Carstensen, J. T. 1984. Stability of solids and disperse systems. Drug Dev.
Ind. Pharm. 10 : 1277-1296.

Chattterji, D. C., and Gallelli, J. F. 1979. Stabilization of 5-Azacytidine by
nucléophilic addition of bisulfite ion. J. Pharm. Sci. 68 : 822-826.

Chipault, J. R. 1962. Antioxidants for used in foods. In W.O. Landberg (ed.),
Autooxidation and antioxidants. pp 477-540. New York : John Wiley

and Sons.



122

Connors, K. A., Amidon, G. L., and Stella, V. J. 1986. Chemical stability of

pharmaceutical. pp. 82-115. New York : John Wiley and Sons.

Duval, C., and Poelman, M. C. 1995. Scavenger effect of vitamin E and derivatives
on free radicals generated by photoirradiated pheomelanin. J. Pharm.

Sci. 84 : 107-110.

Enever, R. P., Po, A. L. W., and Shotton, E. 1977. Factors influencing
decomposition rate of amitriptyline hydrochloride in aqueous solotion. J.

Pharm. Sci. 66 : 1087-1089.

Enever, R.P.,, Po, A.LW., and Shotton, E. 1979. Flupenthixol dihydrochloride

decomposition in aqueous solution. J. Pharm, Sci. 68 : 169-171.

Francis. P., and Walsh. T. J. 1992. Evolving role of flucytosine in
immunocompromised  patients :  new insights into  safety,
phamacokinetics, and antifungal therapy. Clin. Infect. Dis. 15 : 1003-

1018.

Garrett, E. R. 1962. Prediction of stability of drugs and phammaceutical
preparations. J. Pharm. Sci. 51 : 811-833.

Gimenez, F., Postaire, E., Prognon, P., Le Hoang, M.D., Lecomte, J. M., Pradeau,
D., and Hazebroucq, G. 1988. Study of thiorphan degradation. Int. J.
Pharm. 43 :23-30.



123

Heideman, D. R. 1979. Rapid, stability-indicating, high-pressure liquid
chromatographic determination of theophylline, Guaifenesin, and benzoic
acid in liquid and solid pharmaceutical dosage forms. J. Pharm .Sci. 68

: 530-532.

Hofmann, T., Bors, W., and Stettmaier, K. 1999. Studies on radical intermediates in
the early stage of the nonenzymatic browning reaction of carbohydrates

and amino acids. J. Agri. Food. Chem. 47 : 379-390.

Hussain, A., Wahner, H., and Triplett, J. 1978. Unusval reversible attack by

sodium bisulfite on physostigmine. J. Pharm. Sci. 67 : 742-743.

Hunt-Fugate, A. K., Hennessy, C. K., and Kazarian, C. 1993. Am. J. Hosp.
Pharm. 1993 : 1186-1187.

Inagaki, K., Takagi, J., Lor, E., Lee, K.J., Nii, L., and Gill, M. A .1993. Am. J.
Hosp. Pharm. 1993 : 1206-1208.

Irache, J. M., Diaz-Garcia, J. M., and Vega, F. A. 1993. Stability of some phenolic
antioxidants in fatty preparations. Pharm. Act. Helv. 63 : 135-140.

Johnson, D. M., and Taylor, W. F. 1984. Degradation of fenprostalene in
polyethylene glycol 400. J. Pharm. Sci. 73 : 1414-1417.

Joly, V., Bolard, J., and Yeni, P. 1992. In vitro models for studying toxicity of
antifungal agents. Antimicrob. Agents. Chemother. 36 : 1799-1804.



124

Kaufman, M. J. 1990. Applications of oxygen polarography tb drug stability testing
and formulation development : solution-phase  oxidation  of
hydroxymethylglutaryl coenzyme A (HMG-CoA) reductase inhibitors.
Pharm. Res. 7 : 289-292.

Kenon, L. 1964. Use of models in determining chemical pharmaceutical stability.

J. Pharm. Sci. 53 :815-818.

Koks, C. H. W., Meenhorst, P.L., Hillebrand, M.J. X., Bult, A., and Beijnen, H. 1996.
Pharmacokinetics of Fluconazole in saliva and plasma after administration
of an oral suspension and Capsules. Antimicrob. Agents. Chemother.

40 : 1935-1937.

Kowalsky, S.F., and Dixon, D.M. 1991. Fluconazole : a new antifungal agent.

Clin. Pharm. 10 : 179-194.

Krasowska, H. 1984. Effect of micellar solubilization of the gastrointestinal

absorption of indomethacin in the rat. Int. J. Pharm. 7 : 137-143.

Lachman, L., Deluca, P., and Akers, M.J. 1986. Kinetic principles and stability
testing. The theory and practice of industrial pharmacy. pp. 760-

803. United states of america : The intemational Copyright Union.

Li, S., Schoneich, C., Wilson, G. S., and Borchardt, R. T. 1993. Chemical pathways
of peptide degradation. V. Ascorbic acid promotes rather than inhibits the
oxidation of methionine to methonine sulfoxide in small model peptides.

Pharm. Res. 10 : 1572-1579.



125

Malkki-Laine, L., Pumra, K., Kahkonen, K., and Tammilehto, S. 1995. Decom
position of salbutamol in aqueous solutions. [l.  The effect of buffer
species, pH, buffer concentration and antioxidants. Int. J. Pharm. 117 :

189-195.
Moore, D. E. 1996. Photophysical photochemical and aspects of drug stability. In
H. H. Tonnesen (ed.), Photostability of drug and drug formulation.

pp. 9-82. London : Taylor and Francis.

Momison, R. T., and Boyd, R. N. 1987. Organic chemistry. pp. 1279-1341.

United States of America : Allyn and Bacon, Inc.

Munson, J. W., Hussain, A., and Bilous, roman. 1977. Precautionary note for use of

bisulfite in pharmaceutical formulations. J. Pharm. Sci. 12 : 1775-1776.

Palmieri, A. 1978. Effect of dissolved oxygen levels on oxidative degradation of

pyrogallol. J. Pharm. Sci. 67 : 1338-1339.

Pesko, L.J. 1993. Compounding : oral liquids. Amer. Druggist. 208 : 49.

Reynolds, J. 1996. The extrapharmacopoeia 33th ed. The Royal
pharmmaceutical Society of Great brifain. 404-406.

Rork, G. S., and Pitman, |. H. 1975. Bisulfite-ion-catalyzed degradation of
fluorouracil. J..Pharm. Sci. 64 : 216-220.



126

Santen, R. J., Vanden, Bossche. H., Symoens, J., Brugmans, J., and DeCoster, R.
1983. Site of action of low dose ketoconazole on androgen biosynthesis

in men. J. Clin. Endocrinol. Metab. 57 : 732-736.

Spiegel, A. J., and Noseworthy, M.M. 1963. Use of nonagueous solvents in

parenteral products. J. Pharm Sci. 52 :917-927.

Stewart, P. J., and Tucker, 1. G. 1985. Prediction of drug stabiltiy-Part 3 : oxidation
and photolytic degradation. Aust. J. Host. Pharm. 15 : 111-117.

Swinyard, E.A. and Lowenthal, W. 1990. Pharmaceutical Necessities, In A.R.
Gennaro (ed.), Remington’s Pharmaceutical Sciences. 18" ed., pp.

1286-1329. Company, Easton Pensylvania : Mack Publishing.

Timmins, P., Jackson, I. M., and Wang, Y C.J.1982. Factors affecting captopril

stability in aqueous solution. Int. J. Pharm. 11 :329-336.

Tonnesen, H. H., ed. 1996. Photostability of drugs and drug formulation.

London : Taylor and Francis.

Townsend, M. W., Byron, P. R. and Deluca, P P. 1990. The effects of for- mulation

additives on the degradation of freeze-dried ribonuclease A. Pharm.

Research. 7 : 1086-1091.

United States Pharmacopeial Convention, Inc. The pharmacopoeial of the
America USP. XXIll : The national formulary NF 18. The United

States of America : United States Pharmmacopeial convention, Inc., 1995.



127

Vanden, B. H., Bellens,D., and Cools, W. 1986. Cytochrome P-450 : target for

itraconazole. Drug. Dev. Res. 8:287-298.

vanden, B. H., Willemsens, G., Cools, W., 1983. Marichal, P., and Lauwers, W.
1083. Hypothesis on the molecular basis of the antifungal activity of N-
substituted imidazoles and triazoles. Biochem. Soc. Trans. 11:665-

667.

Visconti. M., Citerio, L., Borsa, M., and Pifferi, G., 1984. Degradative behavior of

cadralazine in aqueous solution. J. Pharm. Sci. 73 : 1812-1815.

Wade, A., and Welly, P. J. 1994. Hand book of pharmaceutical excipients.
pp. 176-179, 402-404, 452-453. Wahington : The American

Pharmaceutical Association.

Wilcox, R. E., Humphrey, D. W,, Riffee, W. H., and Smith, R. V. Stability of
apomorphine in solutions containing ascorbic acid and bisulfite and
effects of antioxidants on apomorphine-induced cage climbing and

hypothermia in mice. J. Pharm. Sci. 69 : 974-976.

Wit, S. D., Goossens, H., and Weerts, D. 1986. Comparison of fluconazole and
ketoconazole for oropharyngeal candidiasis in AIDS. Lancet. 1: 746-

T4T.



128

Yamreudeewong, W., Lopezanaya, A., and Rappaport, H. 1993. Stability of
fluconazole in an extemporaneously prepared oral liquid. Am. J. Hosp.

Pharm. 1993 : 2366-2367.

Yuan, J. P., and Chen, F. 1999. Simultaneous separation and determination of

sugars, ascorbic acid and furanic compounds by HPLC-dual detection.

Food. Chem. 64 : 423-427.

Yen, S. Y., and Lach, J. L. 1971. Stability of morphine in aqueous solution IV :
isolation of morphine and sodium bisulfite interaction product. J. Pharm.

Sci. 60 :793-794.



APPENDIX |

Details of fluconazole



130

Details of fluconazole

Physical properties

Empirical Formula
Molecular Weight

Chemical Name

Description
Melting Range
pka

F

Fluconazole

C,,H,,F,N,0

306.27

2-(2,4-Difluorophenyl) — 1, 3- bis (1H-1,2,4-triazole-1-
yl) propan-2-ol

A white crystalline powder.

138-140°C

1.9

Mechanism of action.

The antifungal effects of the azoles are targeted primarily at ergosterol, the

main sterol in the fungal cell membrane. The azoles inhibit ergosterol synthesis

through an interaction with C-14 alpha demethylase, an enzyme dependent on

cytochrome P-450

that is necessary for the conversion of lanosterol to ergosterol
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(Joly, Bolard and Yeni, 1992). The depletion of ergosterol alters membrane
fluidity, thereby reducing the activity of membrane-associated enzymes and
leading to increased permeability and inhibition of cell growth and replication (Van
den Bossche et al., 1983). Other antifungal effects of azoles include the inhibition

of endogenous respiration, a toxic interaction with membrane phospholipids, and
the inhibition of the morphogenetic transformation of yeasts to the mycelial form

(Van den Bossche et al., 1983).

Pharmacokinetics

Absorption

Fluconazole is absorbed from the gastrointestinal tract. Peak plasma
concentrations in humans are reached two to four hours after oral administration
and range from 1.4 g/ml after a 50-mg dose to 2.82' LLg/ml after a 150-mg
dose. Seven bone marrow transplant recipients who received fluconazole 100 mg
orally achieved peak serum concentrations that were not different from valves in
12 healthy volunteers given a similar dose of fluconazole. It appears that the
amount of fluconazole absorbed is linearly proportional to the dose, while urinary
excretion data indicate that the oral bioavailability of fluconazole is greater than
90% . This is in distinct contrast to older azole compounds, such as clotrimazole,
micronazole, and econazole, which are characterized by poor oral bioavailability
and low concentrations in plasma. Unlike ketoconazole, which has limited
solubility at high gastric pH, fluconazole, because of its greater water solubility,
appears to be minimally affected by gastric pH.  In addition, studies comparing
peak concentrations and systemic exposure after the administration of oral
fluconazole capsules‘ to human volunteers indicate that food has little effect on

fluconazole absoption (Kowalsky and Dixon, 1991).
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Distribution

Once absorbed, fluconazole has a volume of distribution of 06 to 0.8
L/kg. Steady-state pharmacokinetic values were measured in 10 healthy male
volunteers given a daily 30-minute intravenous infusion of fluconazole for seven
days. A two-compartment analysis showed no substantial change in half-life, total
body or renal clearance, or volume of distribution from day 1 to day 7. Terminal
elimination half-life ranged from 28 to 32 hours, total body clearance ranged from
20 to 24 ml/min, renal clearance ranged from 15 to 19 ml/min, and volume of
distribution ranged from 600 to 820 mi/kg. These data agree with the single dose

studies (Kowalsky and Dixon, 1991).

Elimination

The kidneys play a major role in the elimination of unchanged fluconazole.
The percentage of the dose recovered in the urine in 48 hours is closed to 60% .
Concentrations in the urine are high and the half-life (t1/2) is long (37.2+5.5 h) in
patients, mainly those with AIDS, which is not significantly different from the t1/2
(31.4+4.7 hours) in healthy individuals. The mean total clearance is 1.073+0.473
/h and renal clearance is 72% of the total clearance. Since fluconazole is
eliminated primarily by renal excretion, dose modification is recommended for
patients with renal failure. A 50% reduction of dose is recommended in those with
a creatinine clearance of 21 to 50 mi/min, and a 75% reduction of dose with a

creatinine clearance < 21 ml/min (Lyman and Walsh, 1992).
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Tolerability

Fluconazole has been well tolerated with very few dose-limiting side effects.
Nausea, other gastrointestinal symptoms and elevations in hepatic transaminases
have been reported in < 5% of patients receiving the drug. The incidence of
asymptimatic hepatic transaminase elevations may be as high as 12% in children.
Exfoliative skin reactions have been reported in patients with AIDS. although the
exact role of fluconazole in these reactions is unclear. In animal studies, the only
histopathological changes were observed in the liver, fibroadenomas and mild
hepatic steatosis. Fluconazole does not appear to affect the synthesis of steroid

hormones (Lyman and Walsh, 1992).

Indications

Fluconazole has been demonstrated to be active in suppressive therapy
and primary treatment of cryptococcal meningitis in patients with AIDS who are at
low risk for treatment failure. It may also be useful in primary treatment of
coccidiodal meningitis. However, caution must be exerted in the use of
fluconazole in patients with altered mental status, as these patients may further
deteriorate. Fluconazole is active in the treatment of mucosal candidiasis,
including oropharyngeal and oesophageal candidiasis. There are limited data
cumrently available to support its use in primary treatment of deepyl invasive
candidiasis ; however, well-designed clinical trials are currently being pursued to
investigate fluconazole for such uses. It has also been used for patients with
persistent hepatosplenic candidiasis or those unable to tolerate amphotericin B.
The most favourable responses were observed in patients extensively pretreated
with amphotericin B, suggesting a beneficial interaction between fluconazole and

high concentrations of amphotericin B in hepatic tissue.
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Fluconazole is also a potential candidate for prevention. and early treatment
of disseminated candidiasis in granulocytopenic patients. Preliminary reports from
a randomised trial of adult marrow transplant recipients demonstrated a significant
reduction of invasive candidiasis in patients receiving fluconazole. A randomised
trial is currently being pursued in high risk neutropenic children in order to
investigate the role of fluconazole in preventive therapy in this pharmacokinetically
distinct population. The availability of a parenteral formulation of fluconazole has
greatly facilitated its use in cancer patients unable to tolerate oral medications.
Finally, fluconazole is also currently being studied for primary treatment of

histoplasmosis and sporotrichosis (Lyman and Walsh, 1992).
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Table 32 Observed solubilities of fluconazole in pure solvents at 30°C

(24 hours).
Solubility Solubility of Fluconazole (mg/ml)
n, n, n, Average + SD
Water 6.59 6.60 6.59 6.59 +0.00
Ethanol 107.75 107.77 107.76 107.76 + 0.01
Propylene glycol 173.75 173.76 173.75 173.75 + 0.01
Polyethylene glycol 400  115.00 115.23 115.45 11523 +0.23

Table 33 Observed solubilities of fluconazole in pure solvents at 30°C

(48 hours).
Solvents Solubility of Fluconazole (mg/ml)
n, n, n, Average * SD
Water 6.59 6.58 6.61 6.59 + 0.01
Ethanol 107.73 107.76 107.79 107.76 + 0.03
Propylene glycol 173.50 173.59 173.40 173.50 + 0.10
Polyethylene glycol 400  114.50 114.52 114.46 114.50 + 0.03




137

Table 34 Observed solubilities of fluconazole in cosolvent (ethanol-water) at

30°C (24 hrs).

Ethanol Solubility of Fluconazole (mg/ml)

(% vIV) n, n, n, Average * SD
10 11.63 11.29 11.54 11.49 +0.18
20 20.32 18.98 19.95 19.75 + 0.69
30 37.20 37.14 37.15 37.16 + 0.03
40 77.85 77.44. 77.69 77.66 +0.21
50 131.94 131.92 131.90 131.92 +0.02

Table 35 Observed solubilities of fluconazole in cosolevnt (ethanol-water) at

30°C (48 hrs).

Ethanol | Solubility of Fluconazole (mg/ml)

(% ViIv) n, n, N, Average *+ SD
10 11.54 11.29 11.53 11.45+0.14
20 18.88 19.94 20.32 19.71+0.75
30 37.20 37.13 37.15 37.16 + 0.04
40 78.02 76.94 77.65 77.54 + 0.55

50 ' 130.95 132.92 131.45 131.77 + 1.02
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‘Table 36 Observed solubilities of fluconazole in cosolevnt (PG — water) at 30°C

(24 hrs).

Polylene glycol

Solubility of Fluconazole (mg/ml)

(% VIV) n, n, n, Average + SD
10 8.45 8.55 9.14 8.72 +£0.37
20 11.64 12.74 11.00 11.79+£0.88
30 16.72 16.98 17.16 16.96 + 0.22
40 26.53 26.33 26.17 26.34 +0.19
50 47.22 52.00 49.59 49.60 +2.39

Table 37 Observed solubilities of fluconazole in cosolevnt (PG- water) at 30°C

(48 hrs).

Polylene glycol

Solubility of Fluconazole (mg/ml)

(% vIV) n, n, n, Average *+ SD
10 8.56 8.48 9.19 8.74 +0.39
20 11.75 11.00 12.64 11.80 +0.82
30 17.37 16.99 16.82 17.06 + 0.28
40 25.09 25.67 28.01 26.26 + 1.55
50 47.20 48.09 53.08 49.46 +3.17
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Table 38 Observed solubilities of fluconazole in cosolevnt (PEG 400-water) at

30°C (24 hrs).

Polylene glycol 400 Solubility of Fluconazole (mg/mi)
(% Viv) n, n, n, Average + SD
10 8.62 8.40 8.50 8.51 +0.11
20 12.00 10.10 11.17 11.09 + 0.95
30 16.03 15.10 15.43 15.53 + 0.47
40 22.25 22.00 22.91 22.39+0.47
50 32.55 33.00 32.50 32.69 +2.39

Table 39 Observed solubilities of fluconazole in cosolevnt (PEG 400-water) at

30°C (48 hrs).

Polylene glycol 400 Solubility of Fluconazole (mg/ml)
(% VvIV) n, n, n, Average + SD
10 8.72 8.40 8.50 8.54 + 0.16
20 12.05 10.12 11.17 11.11+£0.97
30 15.82 15.10 156.43 15.45 + 0.36
40 2210 21.87 22.86 22.28 +0.52

50 32.41 32.55 33.01 32.65 + 0.31
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Table 40 Observed solubilities of fluconazole in cosolevnt (PEG 4000—

water) at 30°C (24 hrs).

Solubility of Fluconazole (mg/mi)

(% vIv) n, N, n, Average + SD
1 6.52 6.48 6.52 6.51+0.02
2 6.40 7.03 6.31 6.58 + 0.39
3 6.55 6.11 6.70 6.79 + 0.29
4 6.91 711 6.93 6.98 + 0.11
7 7.82 7.61 7.42 7.62 +0.20

Table 41 Observed solubilities of fluconazole in cosolevnt (PEG 4000—

water) at 30°C (48 hrs).

Solubility of Fluconazole (mg/ml)

(% viv) n, n, n, Average + SD
1 6.50 6.50 6.46 6.49 £ 0.03
2 6.40 6.30 7.01 6.57 +0.39
3 7.10 6.66 6.55 6.77 + 0.29
4 6.93 7.10 6.90 6.98 + 0.11
7 7.81 7.42 7.61 761+0.20
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Table 42 Observed solubilities of fluconazole in cosolvent

(PEG 4000 - ethanol - PG water) at 30°C (24 hrs).

% Cosolvent

Solubility of Fluconazole (mg/ml)

Average + SD

1-2-2-95 6.81 6.84 6.83 6.83 + 0.02
1-4-4-91 7.86 7.92 7.88 7.89 +0.03
1-7-7-85 8.02 8.00 8.45 8.16 + 0.25
2-2-2-94 7.28 7.29 7.26 7.27 +0.01
2-4-4-90 8.02 8.03 8.01 8.02 + 0.01
2-7-7-84 9.14 9.12 9.13 9.13 +£0.01
3-2-2-93 7.88 7.82 7.76 7.82 +0.06
3-4-4-89 8.70 8.72 8.71 8.71+0.01
3-7-7-83 9.89 9.95 9.78 9.87 +0.09
4-2-2-92 7.59 7.95 7.7 7.77+0.18
4 4-4-88 8.01 8.62 8.31 8.31+0.30

9.35 10.11 9.74 + 0.38

4-7-7-82

9.76
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Table 43 Observed solubilities of fluconazole in cosolvent

(PEG 4000 - ethanol - PG - water) at 30°C (48 hrs).

Solubility of Fluconazole (mg/ml)

% Cosolvent

n, n, n, Average + SD
1-2-2-95 6.82 6.70 6.90 6.81+£0.10
1-4-4-91 7.86 7.92 7.89 7.89 +0.03
1-7-7-85 8.02 8.00 8.45 8.16 + 0.25
2-2-2-94 7.26 7.26 7.26 7.26 +£0.00
2-4-4-90 8.22 8.03 8.13 8.12+0.10
2-7-7-84 9.14 9.11 9.12 9.13 £ 0.01
3-2-2-93 7.86 7.82 7.76 7.81+0.05
3-4-4-89 8.60 8.61 8.99 8.60 + 0.01
3-7-7-85 9.88 9.80 9.49 9.72 +0.21
4-22 92 7.58 7.96 777 7.77+0.19
4-4-4-88 8.31 8.62 8.02 8.31+0.30

4-7-7-84 9.76 9.36 10.12 9.75+0.38
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Table 44 The correlation coefficient (r) of fluconazole syrups stored in the

presence of light.

Antioxidant Correlation coefficient (r)
added Zero order Firstorder  Second order
None 0.950 0.960 0.967
Propy! gallate (0.001%w/v) 0.878 0.878 0.878
Propy! gallate (0.005%w/V) 0.904 0.895 0.885
Propyl gallate (0.01%w/v) 0.908 0.901 0.895
Sodium bisulfite (0.05%w/v) 0.930 0.922 0.912
Sodium bisulfite (0.075%w/v) 0.880 0.873 0.865
Sodium bisulfite (0.100%w/V) 0.936 0.932 0.927
Disodium edetate (0.005%w/v) 0.868 0.854 0.840
Disodium edetate (0.01%w/v) 0.921 0.911 0.899

Disodium edetate (0.05%w/v) 0.935 0.926 0.914
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Table 45 The correlation coefficient (r) of fluconazole syrups stored in the

absence of light.

Antioxidant Correlation coefficient (r)
added Zero order Firstorder ~ Second order
None 0.963 0.957 0.958
Propy! gallate (0.001%w/v) 0.899 0.895 0.891
Propyl gallate (0.005%w/v) 0.875 0.858 0.842
Propyl gallate (0.01%w/v) 0.912 0.906 0.898
Sodium bisulfite (0.05%w/v) 1.00 1.000 0.999
Sodium bisulfite (0.075%w/v) 0.982 0.987 0.990
Sodium bisulfite (0.10%w/v) 0.939 0.937 0.932
Disodium edetate (0.005%w/v) 0.967 0.966 0.964
Disodium edetate (0.01%w/v) 0.932 0.932 0.908

Disodium edetate (0.05%w/v) 0.942 0.936 0.895
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Table 46 Stability data of fluconazole syrup stored at 60 °C

(Absence of light, formulation 1; no antioxidant)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)
(Day) Syrup No. 1 No. 2 No. 3  Average conc +SD
0 5.07 Clear 50.49 49.33 50.81 50.21+0.78
6 4.97 Yellow 51.00 50.11 49.22 50.11 +0.89

15 4.76 Yellow 48.12 48.98 47.66 48.25 + 0.67
30 425 Redbrown 47.80 47.78 47.80 47.79 + 0.08
44 437 Redbrown 4894 47.46 48.20 48.20 + 0.74
74 4.02 Dark brown 44.41 43.76 45.06 44.41 + 0.65

107 3.64 Dark brown 37.48 38.47 40.97 38.97 + 1.80

Zero - order : conc =50.71-9.79x 10 * time = 0.963 \
First - order : Inconc =3.93-2.20x 10 ° time r=0.957

Second - order : 1/conc = 0.02 + 525 x 10" time r=0.958
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Figure 21 Linear plot of drug concentration remaining vs. time of

fluconazole syrup ( no antioxidant ) in the absence of light at 60°C.
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Table 47 Stability data of fluconazole syrup stored at 60 e

(Absence of light, formulation 2; propyl gallate 0.001% wi/v)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No.3  Average conc + SD

0 5.09 Clear 52.32 51.26 52.46 52.01 + 0.66

6 4.93 Yellow 51.07 49.44 51.07 50.53 + 0.94
15 4.80 Yellow 49.89 50.80 49.22 49.97 +0.79
30 4.56 Brown 49.02 50.01 52.47 50.50 + 1.78

44 4.33 Brown 51.15 45.80 50.84 49.26 + 3.00
74 429 Darkbrown 49.25 49.26 49.27 49.2€ - 0.0°

107 3.92 Dark brown 45.17 43.24 43.80 44.07 £ 0.99

Zero -order:  conc =51.66 -5.81x 10 - time r=0.899
First - order : Inconc =3.95-1.20x 10 ° time r=0.895

Second - order : 1/conc = 0.02 + 3.00 x 10" time r = 0.891
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Figure 22 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (propyl gallate 0.001 %wi/v) in the absence of light at 60°C.
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Table 48 Stability data of fluconazole syrup stored at 60 °c

(Absence of light, formulation 3; propyl gallate 0.005% wi/v)
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Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)
(Day) Syrup No. 1 No. 2 No.3  Average conc + SD
0 5.09 Clear 50.79 51.20 50.44 50.81 +0.38
6 4.88 Yellow 49.33 51.36 49.94 50.21 +1.04
15 4.70 Yellow brown 49.18 51.17 49.93 50.09 + 1.00
30 4.31 Brown 46.12 48.20 50.33 48.22 + 2.1
44 401 Dark brown 4892 48.76 49.07 48.92 + 0.16
74 3.89 Dark brown 45.01 45.69 49.83 46.84 + 2.61
107 3.68 Darkbrown 31.83 33.16 32.49 32.49 + 0.66
Zero -order:  conc = 52.50 - 1.45x 10 time r=0.875
First-order:  Inconc =3.97 -3.50 x 10— time r=0.858
Second -order: 1/conc = 0.02+ 9.00 x 10-5 time r=0.842
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Figure 23 Linear plot of drug concentration remaining vs. time of fluconazole

syrup(propyl gallate 0.005 %w/v) in the absence of light at 60°C.



163

Table 49 Stability data of fluconazole syrup stored at 60 °c

(Absence of light, formulation 4; propy! gallate 0.01% wiv)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No.3  Average conc + SD

0 5.07 Clear 49.18 51.18 50.57 50.31 + 1.03
6 4.92 Yellow 53.49 52.24 53.54 53.09+0.74
15 4.74 Yellow 50.92 49.18 50.99 50.36 + 1.02
30 4.51 Brown 49.46 49.61 49.55 49.54 + 0.08
44 4.42 Brown 50.90 49.53 49.58 50.00 £ 0.78
74 422 Dark brown 48.82 47.61 44.44 46.96 + 2.26

107 373 Darkbrown 3937  36.30  42.00 39.22 + 2.85
Zero -order:  conc =52.61-1.00x 10 B time r=0.912
First-order:  Inconc =3.97 -2.30 x 10  time r=0.906

Second - order - 1/conc = 0.02 + 5.00 x 10" time r=0.898
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Figure 24 Linear plot of drug concentration remaining vs. time of fluconazole

syrup(propyl gallate 0.01 %w/v) in the absence of light at 60°C.



Tabl 50 Stability data of fluconazole syrup stored at 60 °c

(Absence of light, formulation 5; sodium bisulfite 0.05% wiv)
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Time pH Color of  Concentration of fluconazole remaining (mg/ 5ml)
(Day) Syrup No. 1 No. 2 No.3 Average conc + SD
0 5.08 Clear 51.02 51.70 53.14 51.95+ 1.08
6 4.81 Yellow 49.15 53.15 5225 51.51+2.10
15 4.52 Yellow 50.09 49.81 52.75 50.88 + 1.62
30 4.27 Brown 49.84 49.80 49.94 49.86 +0.07
44 4.25 Brown 48.71 48.95 48.89 48.84 +0.12
74 3.99 Dark brown 47.69 47.79 4479 46.76 +1.70
107 3.80 Dark brown 46.51 45.78 4110 44.46 +2.94
Zero -order:  conc =51.94 -6.99 x 10  time r=1.000
First-order:  Inconc =3.95- 150 x 10 time r=1.000
Second - order : 1/conc = 0.02 + 3.00 x 10-5 time r=0.999
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Figure 25 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (sodium bisulfite 0.05 %wi/v) in the absence of light at 60°C.
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Table 51 Stability data of fluconazole syrup stored at 60 °c

(Absence of light, formulation 6; sodium bisulfite 0.075% wi/v)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)
(Day) Syrup No. 1 No. 2 No.3  Average conc + SD
0 5.09 Clear 53.07 53.75 54 .41 53.75 +0.67
6 476 Yellow 52.27 51.29 52.86 52.14 + 0.79

15 4.49 Yellow 50.19 49.91 49.07 49.73 + 0.59
30 4.02 Brown 49.56 49.61 49.59 49.59 + 0.03
44 3.95 Dark brown 47.65 47.86 47.45 47.65 +0.20

4 3.77 Dark brown 44.43 47.38 43.77 45.19 + 1.93

107 356 Darkbrown 4070  44.13  41.02 41.95 + 1.90
Zero -order:  conc = 52.58 - 1.01x 10  time r=0.982
First-order:  Inconc = 3.96 -2.10x 10  time r=0.087

Second - order : 1/conc = 0.02 + 5.00 x 10" time r = 0.990
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Figure26 Linear plot of drug concentration remaining vs. time of fluconazole

syrup(sodium bisulfite 0.075 %w/v) in the absence of light at 60°C.
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Table 52 Stability data of fluconazole syrup stored at 60 °c

(Absence of light, formulation 7; sodium bisulfite 0.100% wi/v)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No. 3 Average conc + SD

0 5.07 Clear 51.47 53.34 53.46 52.76 + 1.12
6 4.78 Yellow 49.57 51.42 53.79 51.59 +2.12
15 4.54 Yellow 48.34 47.63 49.82 48.59 + 1.12
30 4.18 Yellow 49.13 50.14 48.13 49.13 + 1.00
44 4.15 Yellow 47.73 47.57 47.65 47.65 +0.08
74 3.98 Dark brown 48.87 45.57 47.21 4722 + 165

107 3.52 Dark brown 36.28 43.97 42.24 40.83 +4.03

Zero -order:  conc = 51.90 - 9.26 X 10 " time r=0.939
First - order: In conc =3.95-2.00x 10 ° time r=0.937

Second - order: 1/conc =0.02 + 4.00 x 10_5 time r=0.932
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Figure 27 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (sodium bisulfite 0.1 %w/v) in the absence of light at 60°C.
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Table 53 Stability data of fluconazole syrup stored at 60 °c

(Absence of light, formulation 8; disodium edetate 0.005% wiv)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No. 3 Average conc + SD

0 5.06 Clear 52.40 49.89 53.83 52.04 +2.00
6 4.99 Yellow 50.42 51.83 51.37 51.21+0.72
15 4.80 Yellow 49.66 50.02 50.06 49.92 + 0.22
30 4.39 Yellow 50.79 48.79 49.79 49.79 + 1.00
44 4.38 Yellow 51.19 43.57 50.95 48.57 + 4.33
74 429 Dark brown 4£.78 47.54 48.15 48.15 + 0.61

107 3.96 Dark brown 41.06 47.48 44.96 4450 +3.24

Zero - order : conc =51.58-6.11x10 * time r=0.967
First - order : In conc =3.94 - 1.30x 10 ° time r=0.966

Second - order : 1/conc = 0.02 + 3.00 x 10" time r=0.964
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Figure 28 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (disodium edetate 0.005 %wi/v) in the absence of light at 60°C.
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Table 54 Stability data of fluconazole syrup stored at 60 e

(Absence of light, formulation 9; disodium edetate 0.01% wiv)

Time pH Color of Concentration of fluconazole remaining (mg/ 5mi)

(Day) Syrup No. 1 No. 2 No. 3 Average conc * SD

0 5.03 Clear 47.02 48.47 51.17 48.89 + 2.11
6 4.93 Yellow 50.17 52.17 51.17 51.17 +1.00
15 458 Yellow brown 47.67 51 .04 49.56 49.42 + 1.69
30 399 Redbrown 46.85 50.85 48.85 48.85 + 2.00
44 3.88 Dark brown 48.97 49.32 49.21 49.17 £ 0.18
74 3.75 Darkbrown 43.79 45.04 44.85 44.56 + 0.68

107 3.62 Darkbrown 37.54 4147 42.21 40.41 + 2.51

Zero -order:  conc = 50.99 - 8.86 x 107 time r=0.933
First-order:  Inconc = 3.93-2.00x 10 " time r=0.932

Second - order : 1/conc = 0.02 + 4.45 x 10_5 time r=0.908
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Figure 29 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (disodium edetate 0.01 %w/v) in the absence of light at 60°C.
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Table 55 Stability data of fluconazole syrup stored at 60 ~ C

(Absence of light, formulation 10; disodium edetate 0.05% wi/v)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No. 3 Average conc+SD

0 5.06 Clear 50.22 51.62 51.35 51.03 +0.71
6 4.99 Yellow 49.10 49.90 46.97 48.66 + 1.52
156 4.83 Yellow 47.18 47.52 47.94 47.55 +0.38
30 439 Redbrown 47.08 4717 46.98 47.07 +£0.10
44 424 Redbrown 45.14 47.30 43.04 45.16 £ 2.13
74 400 Dark brown 45.16 45.46 44 86 45.16 + 0.30

107 3.55 Dark brown 37.07 39.17 36.26 37.50 + 1.50

Zero -order:  conc =50.13-1.03x 10 time r=0.942
First - order : Inconc =3.92-2.40x 10 ° time r=0.936

Second - order : 1/conc = 0.02 + 5.30 x 10" time r=0.895
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Figure 30 Linear plot of drug concentration remaining vs. time of fluconazole syrup

(disodium edetate 0.05 %w/v) in the absence of light at 60°C.
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Table 56 Stability data of fluconazole syrup stored at 60 °c

(Presence of light, formulation 1 ; no antioxidant)

Time pH Color of  Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No. 3 Average conc +SD

0 5.07 Clear 50.49 49.33 50.80 50.21+0.78
6 4.91 Yellow 46.82 46.05 46.11 46.33+£0.43
15 4.79 Yellow 46.64 46.17 4553 46.11+0.56
28 4.85 Redbrown 4560 45.95 4495 45.50 + 0.51
43 3.83 Dark brown 44.32 44.30 4435 4432 +0.02
73 3.90 Dark brown 41.36 41.51 40.82 41.23+0.36

100 3.89 Dark brown 40.51 37.23 4181 39.85+2.36

Zero - order: conc =48.15-8.86 x 10 * time r=0.950
First-order:  Inconc =3.88-2.00x 10 time r=0.960

Second -order: 1/conc =0.02 + 6.00x10-5 time r=0.968
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Figure 31 Linear plot of drug concentration remaining vs. time of

fluconazole syrup (no antioxidant) in the presence of light at 60 °c.
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Table 57 Stability data of fluconazole syrup stored at 60 °c

(Presence of light, formulatio 2; propy! gallate 0.001% wiv)

Time pH Color of  Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No. 3 Average conc +SD

0 5.09 Clear 52.32 51.26 5246 52.01+0.66
6 5.05 Yellow 50.59 49.81 52.04 50.81+1.13
15 4.78 Yellow 51.01 49.44 50.24 50.23 +0.79
28 4.42 Yellow 49.03 50.73 4727 49.01+£1.73
43 4.34 Yellow 51.09 51.36 50.09 50.85+0.67
73 390 Dark brown 48.88 47.57 50.19 48.88 + 1.31

100 3.85 Dark brown 44.62 45.46 46.82 4563 + 1.11

Zero -order: conc =51.50-4.93 x 10_2 time r=0.878
First -order:  Inconc=394-1.00x 10 time  r=0878

Second - order : 1/conc = 0.02 + 2.00 x10'5 time r=0.878



170

50 - - .

40 -

20

Concentration 4, _

(mg/5ml)

0 20 40 60 80 100 120
Time(day)

Figure 32 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (propyl gallate 0.001 % wi/v) in the presence of light at 60 °c.
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Table 58 Stability data of fluconazole syrup stored at 60 °c

(Presence of light, formulation 3; propyl gallate 0.005% wiv)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No.3 Average conc +SD

0 5.09 Clear 50.79 51.20 50.44 50.81 +0.38
6 5.02 Yellow 50.12 52.14 51.13 51.13 + 1.01
15 473 Yellow brown 49.72 50.75 50.59 50.35 + 0.56
28 424 Redbrown 49.17 48.13 51.07 49.46 + 1.49
43 400 Dark brown 45.21 47.32 48.75 47.09 £1.78
73 3.95 Darkbrown 47.78 43.24 48.01 48.01 £0.23

100 3.74 Darkbrown 39.34 40.60 40.25 40.06 + 0.65

Zero -order:  conc =51.70-9.42x 10 2 time r=0.904
First - order: In conc =3.95-2.10x 10 N time r=0.895

Second - order : 1/conc = 0.02 +5.00 x10" time r=0.885
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Figure 33 Linear plot of drug concentration remaining vs. time of fluconazole

syrup(propy! gallate 0.005 % wi/v) in the presence of light at 60 ° C.
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Table 59 Stability data of fluconazole syrup stored at 60 e

(Presence of light, formulation 4; propyl gallate 0.01% wiv)

Time pH Color of  Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No. 3 Average conc +SD

0 5.07 Clear 49.18 51.18 50.57 50.31+ 1.03
6 5.07 Yellow 48.72 50.21 49.33 49.42 +0.75
15 4.67 Yellow 49.34 50.10 48.57 49.34 +0.77
28 426 Redbrown 48.41 49.89 48.62 48.97 + 0.80
43 410 Dark brown 45.69 47 .47 51.98 48.38 +3.24
73 2.01 Dark brown 46.34 47.96 49.58 47.96 + 1.62

100 3.77 Dark brown 43.94 40.74 45.13 4327 +2.27

Zero - order : conc =50.39-5.69x 10 * time r=0.908
First - order : In conc =3.92-1.20x 10 ° time r=0.901

Second - order : 1/conc =0.02 + 3.00 x10'5 time r=0.895
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Figure 34 Linear plot of drug concentration remaining v.s time of fluconazole syrup

(propyl gallate 0.01 % w/v) in the presence of light at 60 °C.
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Table 60 Stability data of fluconazole syrup stored at 60 °c

(Presence of light, formulation 5; sodium bisulfite 0.05% wi/v)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)
(Day) Syrup No.1  No.2  No.3 Average conc +SD
0 5.08 Clear 51.02 51.70 53.14 51.95+ 1.08
6 4.97 Yellow 51.43 50.16 50.60 50.73 + 0.65

15 4.61 Yellow 49.93 51.33 48.27 49.84 + 1.53
28 409 Redbrown 46.90 50.94 49.76 49.20 + 2.08
43 4.00 Dark brown 47.69 52.40 46.55 48.88 + 3.11
73 3.85 Dark brown 46.85 47.25 48.95 47.68 + 1.11

100 3.64 Dark brown 41.36 40.49 42.08 41.31+0.79

Zero -order: conc=51.81-8.70x10 * time r=0.930
First -order:  In conc = 3.95- 1.90 x 10  time r=0.922

Second - order: 1/conc = 0.02 + 4.00 x 10'5 time r=0.9123
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Figure 35 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (sodium bisulfite 0.05 %w/v) in the presence of light at 60 °c.
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Table 61 Stability data of fluconazole syrup stored at 60°C

(Presence of light, formulation 6; sodium bisulfite 0.075 %w/v)

Time pH Color of  Concentration of fluconazole remaining (mg/ 5mi)
(Day) Syrup No.1  No.2  No.3 Average conc +SD
0 5.09 Clear 53.07 53.75 54.41 53.75 +0.67

6 4.177 Yellow 48.76 48.43 50.10 49.10 + 0.89
15 452 Yellow brown 52.90 49.65 49.59 50.71 + 1.90
28 3.88 Redbrown 50.50 49.49 48.48 49.49 + 1.01
43 3.78 Darkbrown 49.85 47.76 49.43 49.01 + 1.10
73 3.63 Dark brown 47.58 46.49 49.43 47.83 +1.49

100 3.57 Darkbrown 39.09 39.01 38.69 38.93 + 0.21

Zero - order : conc =52.53-1.09x10 K time r=0.880
First - order : In conc = 3.97 - 2.40 x 10 ® time r=0.873

Zero -order:  1/conc = 0.02 + 5.00x10 " time r=0.865
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Figure 36 Linear plot of drug concentration remaining v.s time of fluconazole

syrup (sodium bisulfite 0.075 %wi/v) in the presence of light at 60 °c.
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Table 62 Stability data of fluconazole syrup stored at 60 ° C

(Presence of light, formulation 7; sodium bisulfite 0.100% wiv)

Time pH Color of  Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No.3 Average conc +SD

0 5.07 Clear 51.47 53.34 53.46 5276 + 1.12
6 4.76 Yellow 50.51 49.29 51.19 50.33 + 0.96
15 4.46 ‘ellow browt 51.58 49.60 50.59 50.59 + 0.99
28 391 Redbrown 47.84 49.71 49.31 48.95 + 0.99
43 3.87 Dark brown 47.73 49.72 46.27 4790+ 1.73
73 3.73 Dark brown 51.80 46.85 44 .55 47.74 + 3.71

100 3.57 Dark brown 40.89 41.21 43.38 41.83 + 1.35

Zero - order : conc =51.90-8.75x 10 * time r=0.936
First - order : In conc = 3.95 - 1.90 x10 N time r=0.936

Second - order : 1/conc =0.02 + 4.00 x1O_5 time r=0.927
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Figure 37 Linear plot of drug concentration remaining vs. time of fluconazole

syrup(sodium bisuffite 0.1 %wi/v) in the presence of light at 60 °C.



Table 63 Stability data of fluconazole syrup stored at 60 °c

(Presence of light, formulation 8; disodium edetate 0.005% wiv)
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Time pH Color of  Concentration of fluconazole remaining (mg/ 5ml)
(Day) Syrup No. 1 No. 2 No. 3 Average conc +SD
0 5.06 Clear 52.40 49.89 53.83 52.04 +2.00
6 5.03 Yellow 52.57 52.57 52.57 52.57 + 0.00
15 4.94 Yellow 50.42 51.11 49.03 50.19 + 1.06
28 4.40 Brown 49.61 49.42 49.51 49.51 + 0.09
43 431 Dark brown 49.43 49.82 51.15 50.13 £ 0.90
73 4.02 Dark brown 47.45 48.06 4976 48.42 + 1.20
100 3.90 Dark brown 35.69 37.77 36.04 36.50 + 1.12
Zero -order:  conc =53.34 -1.29x 10 " time r=0.868
First -order: I conc =3.98-2.90x 10 time r=0.854
Second - order : 1/conc = 0.02 + 7.00x10_5 time r=0.840
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Table 38 Linear plot of drug concentration remaining vs. time of fluconazole

syrup (disodium edetate 0.005 %wi/v) in the presence of light at 60° C.



Table 64 Stability data of fluconazole syrup stored at 60 °c
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(Presence of light, formulation 9; disodium edetate 0.010% wiv)

Time pH Color of  Concentration of fluconazole remaining (mg/ 5ml)
(Day) Syrup No. 1 No. 2 No.3 Average conc +SD
0 5.03 Clear 47.02 48.47 51.17 48.89 + 2.11
6 4.92 Yellow 48.98 49.48 49.18 4921 +£0.25
15 4.70 Brown 48.98 49.85 50.28 49.70 + 0.66
28 405 Redbrown 46.41 46.42 46.40 46.41 + 0.01
43 3.94 Dark brown 45.40 45.49 45.45 45.44 + 0.05
73 3.72 Dark brown 44.39 46.08 44 .45 44.97 + 0.96
100 3.59 Dark brown 35.41 36.42 37.21 36.35 + 0.90
Zero -order:  conc =50.20 - 1.15x 10 " time r=0.921
First -order : In conc =3.92-2.70x 10 ? time r=0.911
Second -order : 1/conc = 0.02 + 6.OOx1O-5 time r=0.899
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Figure 39Linear plot of drug concentration remaining vs. time of fluconazole

syrup (disodium edetate 0.01 %w/v) in the presence of light at 60 °c.



Table 65 Stability data of fluconazole syrup stored at 60 °c
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(Presence of light, formulation 10; disodium edetate 0.050% wi/v)

Time pH Color of Concentration of fluconazole remaining (mg/ 5ml)

(Day) Syrup No. 1 No. 2 No. 3

Average conc + SD

0 5.06 Clear 50.22 51.52 51.35
6 4.87 Yellow 49.10 49.90 46.97
15 4.53 Brown 45.70 48.38 46.64
28 3.95 Redbrown 46.80 47 11 46.96
43 3.84 Dark brown 46.83 47.94 44.58
73 3.81 Dark brown 46.18 44.83 41.41

100 3.75 Dark brown 37.78 34.81 36.21

51.03 +0.71
48.66 + 1.52
46.91 + 1.36
46.96 + 0.15
46.45+0.79
4414 +2.46

36.27 + 1.49

Zero -order:  conc =50.27 - 1.19x 10 time
First -order:  In conc = 3.92 -2.80 x 10  time

Second - order : 1/conc = 0.02 + 6.00x10"_ time

r=0.935

r=0.926

r=0.914
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Figure 40 Linear plot of drug concentration remaining vs. time of fluconazole

syrup(disodium edetate 0.05 %w/v) in the presence of light at 60 °c.
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APPENDIX V

Kinetic data of fluconazole
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Table 66 Stability data of fluconazole syrup containing propyl gallate 0.001 %w/v

At room temperature

Time Color of syrupConcentration of fluconazole remaining (mg/ 5mi;

(Day) No. 1 No. 2 No. 3 Average conc +SD
0 clear 5262  53.63  53.11 53.12 + 0.50
31 clear 49.80 5068 5/7.78 52.75 +4.38
74 clear 5153 5263 53.72 52.63 + 1.10

Zero -order . conc = 53.06- 6.40 x 10" time r=0.933
First - order : Inconc =3.97 - 1.216 x 10'4 time r=0.933

Second - order :1/conc = 0.02 + 2.21 X 106 time r=0.925
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Table 67 Stability data of fluconazole syrup containing propyl gallate 0.001 %w/v

In hot air oven at 45 oc

Time Color of syrup Concentration of fluconazole remaining (mg/ 5ml)

(Day) No.1  No.2  No.3 Average conc +SD
0 Clear 52.62 53.63 53.11 53.12 £ 0.50
13 clear 49.38 55.47 54.15 53.00 £3.20
74 Yellow 51.24 54.13 50.45 5194 +1.94

Zero -order . conc = 53.16 -1.64 x 10~ time r=0.997

First - order : In conc = 3.97 -3.00 x 10_4 time r=0.997

Second - order: 1/ conc =0.02 + 6.00 x 1045 time r=0.997



Table 68 Stability data of fluconazole syrup containing propyl gallate 0.001 %w/v

In hot air oven at 55 0c

Time Color of syrup Concentration of fluconazole remaining (mg/ 5ml)

(Day) No. 1 No.2  No.3 Average conc +SD

0 Clear 5262 5363  53.11 53.12+0.50

13 Clear 5105 5716  47.05 51.75+5.09

31 Clear 5107 5213 5005 51.08+1.04

38 Yelow 5281 4849 5273 5134+2.47

54 Yellow 4936 4891  49.13 49.13+0.23

74 Yellow 5057 5067  50.62 50.62+0.05
Zero-order:  conc =52.53-3.88x 10 tme  r=0.795
First-order:  Inconc =3.96-8.00x 10 tme r=0.791
Second - order : 1/conc = 0.02 +1.00x 10 time  r=0.787
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Table 69 Stability data of fluconazole syrup containing propyl gallate 0.001 %w/v

In hot air oven at 65 0c

Time Color of syrup Concentration of fluconazole remaining (mg/ 5ml)

(Day) No.1  No.2  No. 3 Average conc *SD
0 Clear 52.62 53.63 53.11 53.12 +0.50
13 Clear 48.88 50.92 50.80 50.20 + 1.15
31 Yellow 49.63 49.85 49.40 49.63 +0.23
38 Yellow 48.42 47.23 4061 48.42 +1.19
54 Brown 48.82 46.79 49.17 48.26 + 1.29
74 Brown 48.02 48.65 50.40 49.02 +1.23

Zeroorder:  conc =51.59-520x 10 " time r=0.780
First order : In conc = 3.94 - 1.00 x 10 K time r=0.781
Second order :  1/conc = 0.02 + 2.00 X 10_5 time r=0.782
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Table 70 Stability data of fluconazole syrup containing propyl gallate 0.001 %w/v

In hot air oven at 70 oc

Time Color of syrup Concentration of fluconazole remaining (mg/ 5ml)

(Day) No.1  No.2  No.3 Average conc + SD
0 Clear 5262 5363  53.11 53.12+0.50
13 Yelow 4651 4522  47.80 46.85+1.18
31 Yellow  49.68  49.66  49.66 49.67 +0.01
38 Brown 4968 4400 4042 4470 +4.67
54  Darkbrown 4661 4813 4580 46.85+ 1.18
74 Darkbrown 38.96 4497 5190 4528 +6.47

Zero -order:  conc =50.63-826x 10 _time  r=0.705

First - order : Inconc =3.92-1.70x 10 N time r=0.704

Second - order:

1/conc = 0.02+ 3.00 x 10_5 time r=0.702
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Table 71 Example for calculation C_, k,r
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2 2

X Y X Y XY

0 50.206 0.000 2520.642 0.000

6 46.327 36.000 2146.191 277.962
15 46.112 225.000 2126.317 691.680
28 45.500 784.000 2070.250 1274.000
43 44.324 1849.000 1964.617 1905.932
73 41.229 5329.000 1699.830 3009.717

100 39.8562 10000.000 1588.182 3985.200

DX =265 2Y=313.550 X =18223 2Y°=14116.029 XY = 11144.491

X =time (day) , Y =concentration (mg/5ml)
a = C, = initial concentration (mg/5ml) , b = k = degradation rate
constant

X =37.857 day , Y =44.793 (mg/5ml)

Y=a+bX
b = n2XY - (2X)(Y)
n ZX:- (ZX)*
b = 7(11144.491) - (265)(313.55)
7(18223) —(265)°
k=b=-0.0886 (mg /5ml)day)”




a= Y-b X

a=44.7929 + 0.08859 (37.8571)
a=44.793 + 3.3537
C,=a=48.1466 mg/5ml

r= n2XY — (ZX)(EY)/n
(X = (ZX) 2 ) ZY*- (ZY) n) ™
r= 11144.491 - [(265)(313.55)/7]

[ 18223 — (265)°/71[ 14116.029 — (313.55)%/7]"

r=-0.9500
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Equation for calculation shelf life

For a zero-order rate reaction the equation is:

y = mx+b y = concentration at any time
b = concentration at time zero
X =time

m = zero-order rate constant

n

m=2'21\xi-;)(yi—y)

Y (xi-X)
b=y-mx
2 _ 2
Sy =X (yi-yi
n-2 y, = predicted value at t,

Sy- standard error of regression

y; = actual value at t,

It is not acceptable to base an expiration date on this line, since this

would be too short in about half the causes; instesd, the line above which 95

% of the products would fall is used. The line is given by :
Y. =mx+b -gx)
where

172

g(x)=t0.05n2xsyx(1+ (x-X%)

n

no 2, (x-x)

The shelf - life (X g0, ) = (y;-D)/ m
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Analysis of Covariance (ANCOVA) was used for comparing the degradation

rate constants of the formulations studied and performed by using SPSS N 7.5

program. A null hypothesis, i.e. there is no difference in the slopes or degradation

rate constants compared, was tested against an altemative hypothesis, i.e. at least

one pair of the slopes is not equal (a significance level, oC=0.05).

The assumption of equality of regression slopes calculated from the plots of

concentration of drug remaining and time can be tested by fitting a model

containing main effects of formulation no. (NO) and time (day), as well as the NO *

TIME interaction.

Table 72 Test of the effect of storage condition on the degradation rate of

fluconazole syrup without antioxidant.

Dependent Variable: CONC

Tests of Between-Subjects Effects

Type lll

Sum of Mean Noncent. Observed
Source Squares df Square F Sig. Parameter Power
fﬁ‘(’)ggf‘ed 166.770° 3| 55500 | 40047 000 | 120.142 1.000

| Intercept 15493.48 1 | 15493.48 | 11161.59 .000 | 11161.595 1.000

NO 10.416 1 10.416 7.504 .021 7.504 .695
TIME 150.323 1 150.323 108.293 .000 108.293 1.000
NO * 076
TIME 377 1 377 272 614 272 .
Error 13.881 10 1.388
Total 29574.74 14
Corrected
Total 180.651 13

a. Computed using alpha = .05

b. R Squared = .923 (Adjusted R Squared = .900)
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Table73 Tests of the effect of propyl gallate on the degradation rate of fluconazole

syrups stored at 60 ° C, presence of light.

Dependent Variable: CONC

Tests of Between-Subjects Effects

Type Il

Sum of Mean Noncent. | Observed
Source Squares df Square F Sig. Parameter | Power®
'\Cﬁg:jrgfted 2721 04b 7 38.872 22.283 .000 155.983 1.000
Intercept 32011.75 1 | 32011.75 | 18350.63 .000 | 18350.629 1.000
NO 25.058 3 8.353 4.788 .011 14.364 .833
TIME 171.128 1 171.128 98.099 .000 98.099 1.000
NO*
TIME 12.389 3 4.130 2.367 .101 7.102 .507
Error 34.889 20 1.744
Total 64009.03 28
Corrected
Total 306.993 27

a. Computed using alpha = .05
b. R Squared = .886 (Adjusted R Squared = .847)

Table74 Tests of the effect of propyl gallate on the degradation rate of fluconazole

syrups stored at 60 ° C, absence of light.

‘Dependent Variable: CONC

Tests of Between-Subjects Effects

T m

. S)trxpr: of Mean Noncent. | Observed
Source Squares df Square F Sig. Parameter | Power®
corected | 442.853" 7| e63265| 13604 000 | 95231 1.000
Intercept 34388.27 1 | 34388.27 | 7394.873 .000 7394.873 1.000
NO 7.443 3 2.481 534 665 1.601 140
TIME 374.594 1 374.594 80.553 .000 80.553 1.000
NO * 465 092 7.395 525
TIME 34.391 3 11.464 2.
Error 93.006 20 4.650
Total 64721.83 28
Corrected
Total 535.859 27

a. Computed using alpha = .05
b. R Squared = .826 (Adjusted R Squared = .766)




Dependent Variable: CONC

Table 75 Tests of the effect of sodium bisulfite on the degradation rate of

fluconazole syrups stored at 60 ° C, presence of light.

Tests of Between-Subjects Effects

200

Type 1l

Sum of Mean Noncent. | Observed
Source Squares df Square F Sig. Parameter Power®
ﬁ%ggf‘ed 358.698° 7| 51243 | 18998 000 | 132983 |  1.000
Intercept | 32857.87 1 | 32857.87 | 12181.64 .000 | 12181.638 1.000
NO 37.452 3 12.484 4.628 .013 13.885 .819
TIME 283.612 1| 283612 | 105.145 .000 105.145 1.000
NO *
TIME 2.818 3 .939 .348 791 1.045 106
Error 53.947 20 2.697
Total 63783.77 28
Corrected
Total 412.644 27

a. Computed using alpha = .05
b. R Squared =.869 (Adjusted R Squared = .824)
Table 76 Tests of the effect of sodium bisulfite on the degradation rate of
fluconazole syrups stored at 60 ° C, absence of light.
Tests of Between-Subjects Effects
Dependent Variable: CONC '
l Type Il

Sum of Mean Noncent. | Observed
Source Squares df Square F Sig. Parameter Power®
porected | 325.639° 7| 46520 | 44503 000 | 311.521 1.000
Intercept 34271.98 1 | 34271.98 | 32786.05 .000 | 32786.054 1.000
NO 5.822 3 1.941 1.857 170 5.570 408
TIME 299.530 1 299.590 286.600 .000 286.600 1.000
NO*
TIME 5.564 3 1.851 1.771 .185 5.313 .391
Error 20.906 20 1.045
Total 65431.40 28
Corrected
Total 346.546 27

a. Computed using alpha = .05
b. R Squared = .940 (Adjusted R Squared = .919)




Dependent Variable: CONC

Table 77 Tests of the effect of disodium edetate on the degradation rate of

fluconazole syrups stored at 60 ° C, presence of light.

Tests of Between-Subjects Effects
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Type liI
Sum of Mean Noncent. | Observed
Source Squares df Square F Slg. Parameter | Power®
ﬁﬁgft"d 466.287° 7| 66612 | 13.859 000 | 97.014 1.000
Intercept 34134.40 1 | 34134.40 | 7101.906 .000 7101.906 1.000
NO 44 397 3 14.799 3.079 .051 9.237 629
TIME 406.981 1 406.981 84.675 .000 84.675 1.000
NO * ;
TIME 6.935 3 2.312 .481 .699 1.443 .130
Error 96.127 20 4.806
Total 60391.64 28
Corrected
Total 562.414 27 )

Dependent Variable: CONC

a. Computed using alpha = .05
b. R Squared = .829 (Adjusted R Squared = .769)

Table 78 Tests of the effect of disodium edetate on the degradation rate of

fluconazole syrups stored at 60 ° C, absence of light.

Tests of Between-Subjects Effects

{ Type Ill

Sum of Mean Noncent. | Observed
Source Squares df Square F Sig. Parameter | Power
aoog:fted 326.649b 7 46.664 ' 28.898 .000 202.288 1.000
Intercept 33053.81 1 | 33053.81 | 20469.68 .000 | 20469.677 1.000
NO 3.461 3 1.154 .714 .555 2.143 174
TIME 280.842 1 280.842 173.921 .000 173.921 1.000
NO*
TIME 9.514 3 3.171 1.964 .152 5.892 429
Error 32.295 20 1.615
Total -63261.66 28
Corrected
Total 358.944 27

a. Computed using alpha = .05

b. R Squared = .910 (Adjusted R Squared = .879)
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From table 72, the interactibn term (NO * TIME) shows acception of the
equal slopes assumption (p-value >0.05). Therefore, there is no significant
differences in the degradation rate of fluconazole syrup without antioxidant in
difference storage conditions. The interaction terms (NO * TIME) presented in
tables 73, 74, 75,76,77, and 78 respectively, show that propyl gallate, sodium
bisulfite, disodium edetate do not significantly affect the degradation rate of

fluconazole syrups in all storage conditions(p-value >0.05).
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