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Thermal Stability Studies of Pharmaceuticals VI
Thermally Accelerated Tests of Antifungal Lotions and Ointments

Tomoko OOSHIMA, Tetsuo YAMANO and Yoshiaki MORI

Abstract

An evaluation was carried out of the thermal stability of six active ingredients of antifungal lotions

and ointments: miconazole nitrate, lidocaine, dipotassium glycyrrhizinate, chlorpheniramine maleate,

crotamiton, and salicylic acid. The ingredient content was simultaneously determined by HPLC using four

commercially available sample products (two ointments and two lotions). The weight of the two lotions

after storage for one or two months at 50°C decreased

slightly. After storage for one month at 50°C, no

change in the active ingredient content was observed. After storage for two months at 50°C, the content

of three of the active ingredients (miconazole nitrate, lidocaine, and crotamiton) in one ointment increased

by up to 128% compared to storage at room temperature, while potassium glycyrrhizinate content in a

sample of the same product decreased by 21%. A change in the content of certain active ingredients in

antifungals was thus observed as a result of thermally accelerated testing. Long—term storage of

antifungals in hot places should therefore be avoided.
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Table 1 Active ingredients of tested samples
Sample . .
Formula types Active ingredient
no.
1 ointment Miconazole nitrate, Crotamiton, Lidocaine, Dipotassium glycyrrhizinate, urea
. Miconazole nitrate, Lidocaine, Dipotassium glycyrrhizinate, Dequalinium chloride,
2 ointment
FMenthol
. Miconazole nitrate, Lidocaine, Dipotassium glycyrrhizinate, Dequalinium chloride,
3 lotion
FMenthol
4 Jotion Miconazole nitrate, Lidocaine, Chlorpheniramine maleate, Salicylic acid,

Isopropylmethyl phenol, dF-Camphor
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Chemical structure of analyzed active ingredients in antifungal lotion and ointment
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Fig. 2 UV/vis absorption spectra of antifungal

lotions and ointments through the thermally

accelerated test

1: Storage at room temperature, 2: After 1 month at 50°C,
3: After 2 months at 50°C

Table 2 Weight changes of antifungal lotions and ointments through the thermally accelerated test

Storage at room

Thermally acclerated test (50°C)

Sample temperature After 1 month After 2 months
no. @ CV @ CV Weight change @ CV  Weight change
(%) (%) rate (%) (%) rate (%)
1 15.2£0.08 0.5 15.2 £0.09 0.6 0 15.2 = 0.07 0.4 0
2 10.3 +0.02 0.2 10.2 £0.12 1.2 -1.0 10.3 £ 0.13 1.3 0
3 9.4%+0.02 0.2 9.3 = 0.01* 0.1 -1.1 9.3 £ 0.01*" 0.1 -1.1
4 26.1 £0.03 0.1 26.1 £0.11 0.4 0 25.6 = 0.25""° 1.0 -1.9

Average *standard deviation, n=3

a: significantly different from storage at room temperature (p<0.05)

b: significantly different from after 1 month at 50°C (p<0.05)
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Fig. 3 HPLC Chromatogram of standard solution
: Lidocaine (200 pg/mL),
: Salicylic acid (200 pg/mL),
: Chlorpheniramine maleate (50 pg/mL),
: Dipotassium glycyrrhizinate (100 pg/mL),
: Crotamiton (trans) (200 pg/mL),
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Table 3  Content of active ingredients of antifungal lotions and ointments through the thermally
accelerated test
Active. ) ) . Storage at room Thermally accelerated test (50°C)
ingredient ~ Unit Indicated  Range
Sample no. temperature After 1 month After 2 months

Miconazole nitrate

1 mg/100g 1,000  900-1,100 1,023 =7 (102) 1,051 %20 (105) 1,271 =104>" (127)
2 mg/100g 1,000  900-1,100 1,017 %8 (102) 1,020 =19 (102)  1,012*+14 (101)
3 mg/100mL. 1,000  900-1,100 986 £5 99) 990 =16 99) 1,006 =6 (101)
4 mg/100mL. 1,000  900-1,100 1,011 =17 (101) 973 £19° Cl) 960 =2° (96)

Lidocaine
1 mg/100g 2,000 1,800-2,200
2 mg/100g 2,000 1,800-2,200
3 mg/100mL 2,000 1,800-2,200
4 mg/100mL 2,000 1,800-2,200
Dipotassium glycyrrhizinate

1,933 +18 (96)
2,117+224  (106)
1,901 +16 (95)
1,909 +17 (95)

1,999 +33 (100)
1,842 30 92)
2,060 269  (103)
1,941 £33 97

2,342 +174%*  (117)
1,969 +246 (98)
2,078 +239  (104)
1,964 +19 (98)

1 mg/100g 500  450-550 516 +4 (103) 500 =6 (100) 397 £37*°  (79)

2 mg/100g 500  450-550 521 +4 (104) 515 +8 (103) 517 +9 103)

3 mg/100mL. 500  450-550 496 +5 (99) 488 +8 (98) 491 +5 (98)
Crotamiton

1 mg/100g 10,000 9,000-11,00C 10,234 +234  (102) 10,907 =306  (109) 12,847 =924 (128)

Chlorpheniramine maleate

4 mg/100mL 200
Salicylic acid

4 mg/100mL. 4,000 3,600-4,400 4,000 =64 (100)

180-220 202 £8 (101) 2005 (100) 195=£3 Cl)

4,040 £44 (101) 4,138 =39 (103)

Average = standard deviation, n=3

*: Approved range of content[12]

() :Ratio against indicated content (%)

a: significantly different from storage at room temperature (p<0.05)
b: significantly different from after 1 month at 50°C (p<0.05)
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Fig. 4 Changes in content of active ingredients in antifungal lotions and ointments through the

thermally accelerated test

@ : Miconazole nitrate, B: Lidocaine, A: Dipotassium glycyrrhizinate, O: Crotamiton

@: Salicylic acid, O: Chlorpheniramine maleate

a : significantly different from storage at room temperature (p<0.05)
b : significantly different from after 1 month at 50°C (p<0.05)
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