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Fig. 1 Structural formula of samples

Table 1 Operating conditions of a water vaporizer

and an automatic KF titrator

Heating temperature® ®. 150°C

~ @. 10°C  below decom-
, position temperature
End time oo
Print interval
Final volume
Limit time

5 min

0.01 ml

30 min

N, dried by a silica-gel
tube and a molecular-
sieve tube, 220 ml/min

a mixture of methanol and
ethylene glycol (1:1),
about 60 ml

Carrier gas

Solvent

a) @ is usually used, but @ is used in case of @
can not be applied due to extreme decomposition eic.
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Table 2 Effect of desiccants and heating temperature of nitrogen carrier on the blank titration

Consumed volume of KF reagent on the blank titration/ml

it jtr;ol‘r"l Silica-gel -+ P,Os Silica-gel+ Molecular sieves
150°C 120°C 150°C 180°C
5 0.04(0.04) 0.05(0.05) 0.04(0.04) 0.03(0.03)
10 0.05(0.01) 0.07(0.02) 0.06{0.02) 0.06(0.03)
15 0.07(0.02) 0.09(0.02) 0.08(0.02) 0.08(0.02)
20 0.09(0.02) 0.11(0.02) 0.11(0.03) 0.11(0.03)
25 0.11(0.02) 0.13(0.02) 0.13(0.02) 0.13(0.02)
30 0.13(0.02) 0.16(0.03) 0.15(0.02) 0.15(0.02)

Figures in parentheses represent consumed volume of KF reagent in each 5 min.
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Fig. 2 Results of thermal analysis of various com-

* pounds ZF CURREBIERHE S PR, XEH D RO E T
(O :dehydration temperature; @ : decomposition EEEE LV ENVESE S BRITEE D ORNERS
temperature B, BBHC & o TR - Tk Ml % MR 9 5 A geEtEAS

HHIEEFRBRLTEY, #EEKERTLEYORIE
CEAEBRBORPERBIORLUILAIE 4 EH - T2 & UTRAEYUTHL I ENBDL-1. X, 180°C
HEAKEHTALDE2E8, BRKOBBRE LT DEETE2EBOEBTCELOABIEDH S>NIIE

Table 3 Relationships between heating temperature and water content

KF method with water vaporizer

Direct®
S 120°C 150°C, 180°C KF method
ample
Sample ioht/
weight/g End H,0O End H,O End H,O H,O
time/ found, time/ found, time/ found, found,
min % min % . min % %
A 0.2 25 5.32 15 5.32 15 5.36 5.32
B 0.2 25 6.89 20 6.95 — —b) 6.95
C 0.1 20 10.75 10 10.68 30 11.479 10.61
D 0.2 25 0.15 >30 1.04% >30 3.609 4.77
E 0.1 25 15.07 20 15.74 20 15.77 15.73

a) solvent : methanol. b) this sample could not be determined as it charred. ¢) the appearance of this sample
changed remarkably. d) the value that was detected in 30 min.
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Table 4 The water content obtained by two kinds of KF methods

H,0 found®, %

Sample H,O calcd., %
KF method with water vaporizer Direct KF method
A 5.321+0.04; 0.71 5.321£0.03; 0.54 5.26
B 7.85+0.05; 0.65 . 7.911£0.04; 0.48 —
C 10.58+0.08; 0.75 10.61+£0.13; 1.27 10.65
D 4.76 £0.06; 1.17 4.77+£0.09; 1.81 4.64
E 15.69+0.10; 0.61 15.73+0.09; 0.54 15.66

a) meantS.D.; R.S.D., % (n=6). b) Lot No. in this sample differs from that of the sample in Table 3.
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Determination of water in drug substances by Karl Fischer method with water
vaporizer. Teruyuki Krracawa, Mitsue Hara, Shizuka YOKOBAYASHI, Tetsuo KAWABATA,
Shigetaka Koba and Tsutomu Yasuba (Analytical Research Laboratories, Fujisawa Phar-
maceutical Co. Ltd., 2-1-6, Kashima, Yodogawa-ku, Osaka-shi, Osaka 532)

The analytical conditions for the Karl Fischer (KF) method with water vaporizer were
studied as routine analysis of water in drug substances. The effects of desiccants for a
carrier gas and the heating temperature upon the blank value were examined. It was
found that the volume of KF reagent consumed for a sample titration must be corrected
using the blank value obtained in the same titration time in all cases. The standard
heating temperature for drug substances was investigated by thermal analysis of various
compounds with and without containing crystalline water. As the results, 150°C was
suitable as the water vaporizing temperature. But, in some cases it was found to heat
“10°C below the decomposition point” should be appropriate. The accuracy and analy-
tical precision of this method was enough high compared with those of the direct KF
method. Therefore, this method is considered to be useful as the water determination of
drug substances which interfere with KF reagents. It is also usable as a simple test
method to confirm data obtained by the direct KF method.
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