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Application of Thermogravimetry to Loss on Drying
Test and Water-content Determination of Drugs

Zuo Zhi Hui, Aya Kitajima, Tsuyoshi Tanimoto* and Satoshi Okada

Thermogravimetry, one of the techniques of thermal analysis, was applied to the quality control of drug
raw materials as a “Loss on Drying” or for “Water Content Determination”. Twenty two kinds of drugs
were selected for the comparison of the applicability of thermogravimetry with that of Loss on Drying
Test and/or Water Content Determination by the Karl-Fisher method. In all kinds of drugs, it was
ascertained that the results with thermogravimetry agreed well with those obtained by Loss on Drying
test and/or Karl-Fisher method. In conclusion, thermogravimetry can be used as a substitute for the Loss
on Drying test in cases where drug possess a water bound strongly. Further, thermogravimetry can be
utilized for some drugs to which the Karl-Fisher method cannot be applied due to their insolubility in Karl

-Fisher reagents.
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Table 1. List of test samples

No. Drugs
1 Albumin tannate (Loss ondrying; 1g, 105°C, 3hours)
2 Ascorbic acid {(Loss ondrying; 1 g, silica gel, 24hours)
3 Atropine sulfate (Loss on drying ; 0. 5g, in vacuum, P.0;, 110°C, 4hours)
4 Calcium lactate (Loss ondrying; 1g, 80°C, 1 hours at first, then 120°C, 4hours)
5 Cyanocobalamin (Loss on drying ; 0.05g, in vacuum at a pressure not exceeding 0.67kPa, P:0s;, 100°C, 4 hours)
6 Dexamethasone acetate monohydrate (Lossondrying; 1g, in vacuum, 105°C, 3hours)
7 Folic acid (Water)
8 Hydrocortisone sodium phosphate (Loss on drying; 1g, in vacuum, 80°C, 5Shours)

9 Hydrocortisone succinate (Loss on drying ; 0.5g, 105C, 3hours)
10 Indometacin (Lossondrying; 1g, 105°C, 4hours)

11  Lactose (Lossondrying; lg, 80°C, 2hours : Water; lg, direct titration)
12 Maltose (Lossondrying; lg, 80C, 4hours)

13 Mercaptopurine. (Water ; 0.2g, back titration)

14  Methotrexate (Water)

15 Nicotinic acid (Loss on drying; 1g, 105°C, lhours)

16 Nicotinamide (Loss ondrying; lg, in vacuum, silica gel, 4hours)
17 Quinidine sulfate (Loss ondrying; 1g, 130°C, 3hours)

18  Riboflavin (Loss ondrying; 0.5g, 105C, 2hours)

19 Sodium citrate (Loss ondrying; lg, 180°C, 2hours)

20  Sodiumiodide (Losson drying; 2g, 120°C, 2hours)

21  Sulpyrine (Lossondrying; lg, 105C, 4hours)

22 Tannic acid (Loss ondrying; 1g, 105C, Zhours)

The conditions specified in JP or JSPI were shown in parentheses
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Table 2. Weight loss detemined by thermogravimetry and Loss on Drying test and water content

detemined by Karl-Fischer method

Weight loss (%)
Drugs Water content (%)
Thermogravimetry Loss on Drying
1 Albumin tannate 6.40 6.57 4,56
2 Ascorbic acid <0.01 <0.01 -
3 Atropine sulfate 3.43 3.95 3.88
4 Calcium lactate 27.3 27.2 27.1
5  Cyanocobalamin 5.85 5.06 6.25
6 Dexamethasone acetate 3.77 3.74 3.84
7  Folicacid 7.62 3.94 7.63
8  Hydrocortisone sodium phosphate 7.86 7.44 8.46
9  Hydrocortisone succinate 3.66 3.51 3.50
10 Indometacin <0.01 0.14 0.035
11 Lactose 4.98 <0.01 4,68
12 Maltose 3.17 <0.01 5.10
13 Mercaptopurine 9.87 1.34 9.11
14  Methotrexate 4.69 5.38 5.21
15 Nicotinic acid <0.01 0.093 0.085
16 Nicotinamide 0.27 <0.01 0. 058
17  Quinidine sulfate 4.06 0.45 4,71
18  Riboflavin <0.01 0.27 0.26
19 Sodium citrate 11.56 12.14 8.01
20 Sodium iodide 2.37 0.78 2.01
21 Sulpyrine 5.78 5.00 5.50
22 Tannic acid 6.75 5.96 7.30
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Fig.1. Correlations of thermogravimetric data for various drug raw materials with data by different analytical methods
A) Weight loss by “Loss on Drying test”
B) Water content by Karl-Fisher method
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