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Methods have been developed for the quantitative determination of celanide [lana- 
toside C] in substances, in solutions for injection, and in tablets by high-perfor- 
mance liquid chromatography, with the aid of which it is possible to determine 
small amounts of celanide (0.025 mg/ml) with adequate accuracy. The relative 
error of the determination does not exceed ±4.0%. 

It is recommended that the quantitative determination of celanide [lanatoside C] should 
be carried out, in parallel with the biological method, by a photocolorimetric method using 
the reaction with xanthydrol after paper chromatography [i]. The method is laborious and 
requires a long time and the biological method is therefore the main one for the analysis of 
celanide and preparations containing it. In recent years, high-performance liquid chromato- 
graphy has come into use for the analysis of cardiac ~lycosides and other drugs, and it pos- 
sesses a number of advantages (objectivity, high degree of separation of the components, ade- 
quate accuracy) as compared with other methods [2, 3]. 

The aim of the present investigation was to select the conditions and develop a procedure 
for the analysis of celanide in the preparation, in the solution for injection, and in tablets 
by high-performance liquid chromatography° 

' EXPERIMENTAL 

For the investigation we used standard celanide, the solution for injection, and celan- 
ide tablets. Chromatography was performed on a Hewlett-Packard model I084B liquid chromato- 
graph (USA) with a UV detector having a variable wavelength. The conditions of chromatograph- 
ic analysis have been given elsewhere [2-4]. In the analysis we used a wavelength of 217 nm 
and a column 25 cm long with an internal diameter of 2.5 mm filled with the sorbent Lichrosorb 
RP-8 with a particle diameter of i0 ~m, adosing device adjusted for a volume of i0 ~1, and a 
column temperature of 50°C, the eluent being 40% ethanol at a rate of flow of i ml/min. The 
areas of the peaks on the chromatograms were measured with the aid of a Terminal LC 79850B 
integrator. 

The concentration of celanide was calculated by the internal-standard method and also by 
the method of absolute calibration. As the internal standard we used nitrobenzene, which is 
easily separated from celanide, absorbs at a wavelength of 217 nm, and issues from the chro- 
matogramafter a residence time close to that of celanide (Fig. i). 

Preparation of the Internal Standard (for the internal-standard method). A 100-ml mea- 
suring flask was charged with 0.2000 g (accurate weight) of nitrobenzene (density, g/cm 3, 
1.2030-1.2040; refractive index 1.5524-1.5530; boiling point 209.5-211.5°C), and it was dis- 
solved in 90 ml of 95% ethanol. After complete dissolution, the volume of the solution was 
made up to the mark with the same alcohol (solution A).. 

From solution A, 5 ml was transferred into a lO0-ml measuring flask, where it was diluted 
with 35 ml of 95% ethanol, and the volume of the solution was made up to the mark with water 
(solution B). 

Construction of a Calibration Curve (absolute-calibration method). In a lO0-ml measuring 
flask, 0.i000 g (accurate weight) of standard celanide was dissolved in 90 ml of 95% ethanol, 
and after complete dissolution the volume was made up to the mark with the same ethanol, 
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Into seven 50-ml measuring flasks were transferred 1.25, 2.5, 5.0, i0.0, 15.0, 20.0, and 
25.0 ml, respectively, of the solution obtained, sufficient 95% ethanol was added to each to 
give the same final concentration as in the eluent, and the volumes of solutions were made 
up to the marks with water. 

The solutions were chromatographed. From the results obtained, a calibration curve was 
plotted in the coordinates S versus C, where S is the area of the celanide peak and C is the 
concentration of celanide in the corresponding solution. 

The calibration curve of the relationship between the area of the peak of the celanide 
and its concentration has a linear nature within the range of concentrations from 0..025 to 
0.05%. The sensitivity of the determination is 0.025 mg/ml. 

Determination of the Prop@rti0nality coefficient (%nternal-standard metllod). To 2 ml 
of each solution prepared for the plotting of the calibration curve was added 2 ml of solution 
B of nitrobenzene, and after careful mixing the resulting solutions were chromatographed. 

To determine the proportionality coefficient a graph was plotted in the coordinates SC/ 
SNB versus Cc/CNB , where Sc/SNB is the ratio of the areas of the celanide and nitrobenzene 
peaks on the chromatograms-and Cc/CNB is the ratio of the percentages of celanide and nitro- 
benzene in the solutions studied. The proportionality factor K was determined from the 
graph; for various celanide series it proved to be 0.275 ± 5%. 

Method of Determining Ceianide in Substance. About 0.02 g (accurately weighed) of cel- 
anide was placed in a 100-mi measuring flask and dissolved in 40 ml of 95% ethanol. After 
complete dissolution, the volume of the solution was made up to the mark with water. To 2 ml 
of the resulting solution was added 2 ml of nitrobenzene solution B and after careful mixing 
the chromatographic analysis was performed. 

The percentage of celanide in the preparation (X) was calculated from the formula 

Sc.O,OI.I~ 
X = S ~ B ~ K ' '  

where S~ i s  the  a r e a  o f  the  c e l a n i d e  peak;  SNB i s  the  a r e a  o f  the  n i t r o b e n z e n e  peak;  0 .01  i s  
the  c o n c e n t r a t i o n  of  n i t r o b e n z e n e ,  %; a i s  the  we igh t  o f  the  sample ,  g;  and K i s  the  p r o p o r -  
t i o n a l i t y  c o e f f i c i e n t ,  0 . 275 .  

The amount of  c e l a n i d e  in  the  p r e p a r a t i o n  must be be tween 95 .0  and 105.0%o 

Fig. i. 

j 

r ;~ min 

Chromatograms of standard solutions: 
i) celanide; 2) nitrobenzene. 
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TABLE i. Results of the Quantitative Determination of Cel- 
anide in a Powder by High-Performance Liquid Chromatography 

Celanide found 
Sample Celanide internal-standard rneth)d absolute-calibration method 

melxological, metrological [ as FAU in 
No. taken, g g % . characteristics g "~ chnracteristics t sample 

1 

0,0194 

O 

0,0~}0 

3 

0,0200 

00186 
0.0193 
0,018"3 
00188 
0,018~ 
O,{}tb6 

O, ~207 
O, 0205 
0,0210 
0,02{~ 
O,O.~D 
0,02O2 

0.0196 
0,0201 
O. 0200 
0,0204 
0.0200 
O, 0208 

95,98 
99.67 
97,55 
97.15 
95,67 
~5 06 

103 38 
102174 
105,40 
103,04 
100,33 
1(;1,17 

f8,00 
1~O 50 
I00.00 
102,00 
io0,0o 
104,00 

~.- {37. (} 1 
S--=: 0.61 

X 

E~ 1.58 
A - -¢-1.62% 

.~ 102,68 
S.F- 0.73 

E., 1,87 
A ..:~1.82% 

~" : 10i1.75 
S x -o.83 

:B= ..-=2.14 
A : + 2  137~ 

o.m9o 
0,0199 
0,0194 
0,018~ 
0 0190 
0,0184 

O, 0709 
0,019.:} 
0,0206 
0,0201 
0.0197 
0,0198 

0.0199 
0,0200 
0,0199 

; 0,0198 
O. 0201 
0.0205 

97,94 
102 58 
1 {}0,00 
96.91 
97.97 
94,85 

104,50 
99,50 

103 00 
100150 
98.5O 
99,00 

!~},5 ~} 
100, 0,.) 
99,50 
U9,0O 

I ~}0.50 
I02.50 

.Y {% 38 
,'~ ..... 1.98 

.F 

E= ;::2,78 
.4 - :2 .83% 

.T 10) 83 
S . . . .  0 96 

.¢  
_F o '9 

A.=+2 59% 

.T. : t00.17 
S- :  0,51 

X 

E~ -1,32 
A - + I  3; % 

317 

335 

33? 

The method developed was checked on three samples of celanide material. The results ob- 
tained are presented in Table i. 

As can be seen from Table i, with the aid of this method it is possible to determine 
small amounts of celanide (2.5 mg) with adequate accuracy. The relative error of the deter- 
mination at a confidence level of 0.95 does not exceed ±3.0%. 

Celanide is marketed in the form of a 0.02% solution of celanide for injections and as 
tablets each containing 0.00025 g of celanide. 

Procedure for Determining Celanide in the Solution for Injection. To 2 ml of the prep- 
aration was added 2 ml of nitrobenzene solution B and after careful mixing the chromatograph- 
ic analysis was performed. 

The amount of celanide in grams in 1 ml of preparation (X) was calculated from the for- 
ula 

X =  SC'0"01 
SNBI00-K 

The  a m o u n t  o f  c e l a n i d e  i n  o n e  m i l l i l i t e r  o f  p r e p a r a t i o n  s h o u l d  b e  0 . 0 0 0 1 8 - 0 . 0 0 0 2 2  g .  

The  m e t h o d  d e v e l o p e d  was  c h e c k e d  o n  s i x  m o d e l  s a m p l e s  o f  c e l a n i d e  s o l u t i o n .  S a t i s f a c -  
t o r y  results were obtained falling within the standard permissible deviations for physico- 
chemical methods. The relative error of the determination for a confidence level of 0.95 
does not exceed ±4.0%. 

On studying the conditions for the extraction of celanide from tablets, it was estab- 
lished that celanide is extracted almost completely in 30 min by a single treatment with 
6 ml of methanol ~hen its amount in a tablet is 0.002 g. 

Procedure for Determining Celanide in Tablets. About 0.8 g (accurately weighed) of a 
powder of ground tablets was placed in a bottle, 6 ml of methanol was added, and the celan- 
ide was extracted by shaking in a vibration apparatus for 30 min, Then the extract was fil- 
tered into a lO-ml measuring flask. The bottle and the residue on the filter were washed 
with 3 ml of methanol, and the volume of the methanolic solution was made up to the mark. 

To 2 ml of the resulting solution was added 2 ml of nitrobenzene solution B, and the 
resulting solution was chromatographed. The amount of celanide in one tablet in grams was 
calculated from the formula 
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TABLE 2. Results of the Quantitative Deter- 
mination of Celanlde in Solutlons and Tablets 
Obtained by High-Performance Liquid Chroma- 
tography and by a BioloEical Hethod 

Batch mum- Amount of celanide in 1 Found b.y the biological 
method, tn l  m l - ~ - B , 5  hot of sho ml 0,00018-0.000'22 g FAU| in one tablet - 

preparation and in one tablet 
0.000228-0.00Q~5 g 3.6-4,5 FAU 
0o0~% solutions for injection 

011079 f 0,00~)143 2/20 
021079 I (~,b0,)io9 i ,(~) 
031079 I 0.000147 2,30 
0410'/9 I U'O00117 1,60 
051079 (i ,(J00157 2,3'J 

0.000250 g tablets 
230780 t 0 000241 3,75 
170374 [ O, 01J0245 3,88 
070173 0,000241 3,75 

Sc.O,OI.b 
X = s ~ . . . L o .  ~ " 

where a is the weight of the preparation, g; and b is the mean mass of one tablet. 

The amount of celanide in one tablet should be 0.000225-0.000275 g. 

The method for the quantitative determination of celanide in tablets was checked on six 
model samples. The method possesses good reproducibility and adequate accuracy. The relative 
error of the determination ranges from ±2.0 to ±3.5%. 

In addition to the HPLC method, the celanide samples were studied by a biological method. 
The analytical results obtained by the two methods are presented in Table 2,•from which it 
can be seen that both methods show a fall in the concentration of celanide in solutions. 

SUMMARY 

Methods have been developed for the quantitative determination of eelanide in substances, 
in solutions for injection, and in tablets by high-performance liquid chromatography, with 
the aid of which it is possible to determine small amounts of celanide (0.025 mg/ml) with ade- 
quate accuracy. The relative error of the determination does not exceed ±4.0%. 
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