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High-performance liquid chromatography was selected for analytical evaluation of sodium di-
clofenac in the tablets and gel-type therapeutic preparations and also for evaluation of sodium
diclofenac and lidocaine hydrochloride in the ampoule-type composite preparation. After isolation
of diclofenac from these preparations the samples were analyzed on column with reversed phase,
using the mobile phase methanol and phosphate buffer (pH = 3.2) and detection was at A = 282
nm. In the composite therapeutic preparation diclofenac and lidocaine were analyzed on column
with reversed phase using the mobile phase acetonitrile and phosphate buffer (pH = 3.72) and
detection was at A = 220 nm. The precision was determined by the relative standard deviation and
the recovery was determined by comparing the peak area of six different concentrations with the
peak area obtained after adding substances to a diluted preparation.

Diclofenac is a nonsteroidal anti-inflammatory
drug used for a variety of painful and inflammatory
conditions. The main adverse effects are gastrointesti-
nal disturbances. There may be pain and, occasionally,
tissue damage at the site of injection in case that di-
clofenac is given intramuscularly [1, 2]. Lidocaine is
a local anaesthetic of the amide type and has a fast
onset and an intermediate duration of action. It is em-
ployed in a wide range of anaesthetic applications. Li-
docaine is also used in the treatment of ventricular ar-
rhythmias and has been used for the control of status
epilepticus as comparable to other treatments. Like
with other local anaesthetics the main system adverse
effects of lidocaine are on the CNS and cardiovascular
system (1, 2].

Most of papers about diclofenac deal with its phar-
macology. Special articles are concerned in particu-
lar with its pharmacokinetical and pharmacodynami-
cal attributes. These papers evaluate biological avail-
ability of diclofenac after administration of individ-
ual pharmaceuticals of different drug forms (tablets,
topical formulations, effervescent tablets, suppasitory)
[3—16]. The series of the papers concerning monitor-
ing of diclofenac and its metabolites was published in
the special literature on HPLC in biological materials
(most frequently in plasma, less frequently in serum,
urine, ocular and synovial fluids) [17—34]. Some of
publications relate stability studies of diclofenac in the
pharmaceutical preparations [35—37]. Heusler was
concerned with quantitative analyses of lidocaine and
other local anaesthetics or antiarrhythmic drugs and
their metabolites in plasma and blood serum at the
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UV detection [38]. Another papers dealt with analy-
ses of lidocaine, the ability to separate lidocaine from
its degradation products or common pharmaceuticals
under a variety of conditions by RP-HPLC [39—43].
Flanagan was employed in separating lidocaine from
other local anaesthetics by normal phase HPLC [44].

EXPERIMENTAL

Chemicals used (all anal. grade): Diclofenac sodium
salt was purchased from Sigma (St. Louis, MO), li-
docaine from Astra, spol. s r.o. (Prague, CR), tribu-
sone and kebusone were purchased from Taurus a.s.
(Veverska Bityska, CR), hexane-1-sulfonic acid from
Sigma-Aldrich (Steinheim, Germany), indometacine
from Galenic laboratory (Ostrava, CR), sodium di-
hydrogenphosphate, phosphoric acid, salicylic acid,
sulfanilic acid, ibuprofen, sulfanilamide, phenacetine,
acetonitrile, ether, ethyl acetate were purchased from
Lachema (Brno, CR), sulfisoxasole from Légiva a.s.
(Prague, CR}), methanol HPLC, water was redistilled.

Pharmaceutical preparations: Olfen gel, Olfen tbl.,
Olfen supp., Olfen amp. (Medimport). HPLC analy-
sis proceeds at these chromatographic conditions: The
sample was applied using 20 mm?® loops to analytical
columns Separon SGX C18 (150 mm X 3 mm i.d., 7
pum) from Tessek (Prague, CR) and LiChrosorb 5RP
C8 (250 mm x 4.6 mm i.d.) from Tessek (Prague, CR).
The mobile phase was methanol and phosphate buffer
of pH 3.2 (¢, = 70:30) and a flow rate was 0.9 cm?®
min~!. Detection was performed at A = 280 nm. The
mobile phase for evaluation of diclofenac and lidocaine
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was acetonitrile and phosphate buffer of pH 3.72 (¢,
= 70:30) with an addition of hexane-1-sulfonic acid
(1.88 g dm™3) at a flow rate 1.2 cm® min~!. Detec-
tion was performed at A = 220 nm.

The HPLC system consisted of a pump LCP 4100,
Ecom (Prague, CR), an UV VIS detector LCD 2084,
Ecom (Prague, CR), and a data station with CSW
software, version 1.7., integrator from DataApex spol.
s r.o. (Prague, CR).

Preparing the Samples

Gel: 55.0 mg of 1 % gel was dissolved in 5 cm?® of the
mobile phase, this sample was shaken for 30 min and
then it was kept in an ultrasonic bath for 15 min. The
internal standard was added and the volume was filled
up to 25 cm® by the mobile phase. After this process
the sample was centrifuged for 10 min at 3600 min~1.
20 mm?® from this sample were applied to column.

Taoblets: 5 tablets were crushed into fine powder
and the volume was filled up to 100 cm® by mobile
phase. The volumetric flask was kept in an ultrasonic
bath for 30 min and then it was shaken for 20 min.
0.5 cm® of this stock solution was transferred into the
volumetric flask with the internal standard and the
volume was filled up to 25 cm® by mobile phase. 20
mm? from this sample were applied to column.

Suppositories: Semifluid material from this phar-
maceutical form was shaken with mobile phase for 30
min and then the internal standard was added. The
volume was filled up to 25 cm® by mobile phase. 20
mm® from this sample were applied to column.

Ampoules: 2 cm® were transferred into the volu-
metric flask and the volume was filled up to 50 cm?®.
0.5 cm?® of this stock solution was transferred into the
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Table 1. Ten Tested Substances with their Retention Charac-

teristics
Substance tr/min k/min
Salicylic acid 1.13 0.177
Sulfisoxasole 2.41 1.510
Phenacetin 1.33 0.385
Sulfanilamide 2.01 1.094
Sulfanilic acid 2.35 1.448
Ibuprofen 7.57 6.885
Indomethacine 7.96 7.291
Kebusone 7.65 6.968
Tribusone 5.99 5.239
8-Hydroxyquinoline 19.80 19.625
Diclofenac 8.98 8.354

volumetric flask with the internal standard and the
volume was filled up to 25 cm® by mobile phase. 20
mm?3 from this sample were applied to column.

RESULTS AND DISCUSSION

The mixture of acetonitrile or methanol with a wa-
ter component is usually used as a mobile phase in the
RP-HPLC system. In this paper, we preferably applied
as a mobile phase the mixture of methanol and buffer.
The buffer was a mixture of equal parts by volume of
solution of phosphoric acid (1 g dm~3%) and solution
of sodium dihydrogenphosphate (1.6 g dm~2) [45]. As
the analyzed substance had an acid character, the mo-
bile phase was adjusted by 10 % phosphoric acid to
a pH value 3.2 and 3.72 (lidocaine amp.). The solu-
tions from the individual drug forms were prepared so
as the analyzed substance could be transferred into
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Fig. 1. Chromatogram of diclofenac and internal standard in suppository.
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Fig. 2. Chromatogram of diclofenac and internal standard in the gel.
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Fig. 3. Chromatogram of diclofenac and internal standard in the tablets.

the solution and separated from insoluble elements of
drug preparation.

The internal standard should have retention time
different in contrast to diclofenac. There have been
tested 10 substances the retention characteristics of
which are ordered in Table 1. Tribusone, the reten-
tion time of which was 5.99 min (tbl., supp., gel) and
6.12 min (amp.) as shown in Figs. 1—4, suited as an
internal standard at the conditions of analysis.

A flow rate has been tested from 0.4 cm3 min~—!
to 1.2 ¢em3 min~?! for the determination of diclofenac
from the tbl., supp., and from the gel. The best effect
was achieved at the flow rate of 0.9 cm3 min—! from
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the viewpoint of the optimal separation. UV detector
worked at a wavelength in absorption maximum of
diclofenac at 280 nm. The proportion of components
in the mobile phase was converted to ¢, (methanol--
buffer) = 70:30 and pH was modified to the values
from 2.5 to 4.5. The best shape of peaks was achieved
at pH 3.2. At these conditions the time of analysis
was 10 min. At the determination of diclofenac and
lidocaine from the ampoule, there were tested the mo-
bile phases of methanol and buffer (¢, = 70:30), pH
between 2.8 and 4.2 and acetonitrile and buffer (¢,
= 70:30), pH between 3.2 and 4.0. The best effect
of the analysis was acquired at the flow rate 1.2 cm
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Fig. 4. Chromatogram of diclofenac, lidocaine, and internal standard in the ampoule.

Table 2. Determination of Diclofenac in the Gel from Three
Measurements with Total Preparation of Samples of
One Concentration Level (22.0 ug cm™3)

Table 4. Determination of Diclofenac in the Tablets from
Three Measurements with Total Preparation of Sam-
ples of One Concentration Level (22.0 ug cm~3)

Sample Experimental conc. Recovery Sample Experimental conc. Recovery
C/(ug cm™3) Ri/% C/(ug cm=2) Ri/%
1 22.4502 102.05 1 26.4625 105.85
2 22.5872 102.66 2 26.4905 105.96
3 22.2797 101.27 3 26.4924 105.97
Average value 22,4391 101.99 Average value 26.4818 105.92
Standard deviation 0.1541 0.4313 Standard deviation 0.0167 0.0666

Table 3. Determination of Diclofenac in the Suppository from
Three Measurements with Total Preparation of Sam-
ples of One Concentration Level (20.0 ug cm~3)

Sample Experimental conc. Recovery
C/(ug cm™2) Ri/%
1 18.6874 93.44
2 18.4965 92.48
3 18.6959 93.49
Average value 18.6266 93.13
Standard deviation 0.1128 0.5662

min~3. UV detector worked at a wavelength in absorp-
tion maximum of lidocaine at A = 280 nm. At these
conditions the time of analysis was 7 min.

The quantification of diclofenac and lidocaine was
based on the calibration curves constructed as the de-
pendence of the ratios of the areas (y) of peaks of
analyzed substances to the area of the peak of the in-
ternal standard on concentration numerical value (z).
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The calibration curve reflects the linearity in the con-
centration range of 8—56 mg cm™> with a correlation
coefficient r = 0.9996 (gel), of 550 mg ecm™3 with
a correlation coefficient 7 = 0.9995 (tbl. and supp.),
of 15—72 mg cm~? with a correlation coefficient r =
0.9995 (amp. at the determination of diclofenac) and
in the concentration range of 4—19.5 mg cm™ with
a correlation coefficient 7 = 0.9999 (amp. at the de-
termination of lidocaine). There was used the method
of linear regression in this paper and the equations of
calibration curves were: y = 0.06277z — 0.050 (gel), y
= 0.0707z — 0.059 (tbl. and supp.), y = 0.04401z —
0.009 (amp. at the determination of diclofenac), y =
0.02217z — 0.0105 (amp. at the determination of lido-
caine). The concentration of diclofenac was calculated
from an average value of the ratios of the areas from
the three measurements of the theoretical concentra-
tion level in the gel as shown in Table 2, in the tablets
as shown in Table 3, in the suppositories as shown
in Table 4. In the composite therapeutic preparation
partial validation was made as shown in Tables 5 and
6. There was made the recovery by the method of the
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Table 5. Six Independent Analyses of Homogenized Samples, which were Carried out by Complete Procedure, Including Sample

Preparation
Sample Diclofenac R;i/% Lidocaine R;i/% Diclofenac Lidocaine

Rp, = 100.22 Rp = 99.125 Sr/% Sr/%

1 99.52 98.35

2 100.17 98.58

3 100.40 100.14 0.1825 0.4384

4 100.08 98.87

5 100.82 99.55

6 100.31 99.26

Table 6. Six Different Concentrations were Applied to Column for Recovery of Method

Theoretical conc. Co

Experimental conc. C

Analytical recovery

Sample Ri/%
pg cm ™3 pg cm ™3

1 Lidocaine 7.2 7.144 99.22
Diclofenac 27 26.75 99.07

2 Lidocaine 8.0 7.996 99.96
Diclofenac 30 30.22 100.73

8  Lidocaine 8.8 8.920 101.36
Diclofenac 33 33.05 100.16

4 Lidocaine 9.5 9.42 99.14
Diclofenac 36 36.07 100.18

5 Lidocaine 10.4 10.29 98.94
Diclofenac 39 38.72 99.28

6 Lidocaine 11.2 11.10 99.12
Diclofenac 42 42.11 100.25

standard addition described in this paper.
LOQ of diclofenac was 0.1578 mg dm™3 and LOQ
of lidocaine was 0.2476 mg dm—2.

CONCLUSION

The method has been worked out for HPLC anal-
ysis of diclofenac, so it enables its evaluation in the
final preparation of the type of gel, tbl., supp. and
no excipient has been interfered with analysis. The
HPLC method for the assay of diclofenac and lido-
caine in composition pharmaceutical preparation has
been developed and partially validated. Even though
this method was rapid, no excipients have been in-
terfered with analysis. The results confirmed that the
method is selective and accurate.
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