
SUM!!Y 

A higbperfimmme liquid chromatographic method has been developed to 
determine tile purity of zomepirac sodium d&y&ate, a novel mm-~zrcotic adgesic 

agent. This methtxl is sensitive, reproducible, and accurate_ The calibration curves 
are linear over the range of interest for all the related compounds and impurities_ A 
minimum of 0.1 oA impurity GUI be easily detected and quantitated, 

En 1973, Carson and Wang’ reported OQ the s&thesis of several berx~oyl 
pyrrok E&C acids. One of these, Zoma.P (tradename of McNeil .Labs., Fort 
Washingf~~, .Pa., U.S.A.), zomepirac sodium dihydrate (sodium 5-(&SorobenzoyQ- 
I,~e~~-IH dibydrate) was-found to be a potent ~OQ-Q~~CO~~C 
an&@~ shown effkctive in-clinical strrdiesr-9. 

A higb-pe&orsn3nce-E~&d chrcxna~o,~phic analytical method was developed 
for drug purity and stability detetiQatiOQS. The method can separate and quantita- 
tively determine the synthetic impurities and degradation products from the drug 
substance. IQ addition, it does not generate any impurities or degradation products. 

The method requires a simple ditilution of the drug in a solvent and a direct 
is&!&on into an HPLC column_ Zomepirac sodium dibydrate absorbs strongly at 
2% nm, making it an ideal candidate for UV detection. Minimum sample prepara- 
tion is required, making it possible to reduce sample preparation error and to iu- 
creasethe a~xacy of analysis. IQ addition, at ambient temperature, potential prob- 
Iems. of reactivity between zomepirac sodium dibydrate and known or unknown 
impuritiesaremi&&ed. 

me chromatograpbic conditions &e desc&ed in this pa-r for the ~?pmtiOn 
and quantitation of I6 related compounds and impurities .of zomepirac sodium di- 
bydxate. Some. of the impurities were identified in t&e drug substance by. infrared, 
nucka~ magnetic resxmxe and. EMSS spectrometry. The method is also app’rcable 
for stability testing* purity analysis. and dosage form .stabiity. During tke course of 
the investigation; .a syntitic imptity which did not ehde from the silica gel column 



wss discovered_ A reversed-phase &romatogra&ic method was the&on5 d&elopezd 
in conjzrnaion with the normal-phase cbromatographic method. 

A Waters Assoc. Model ALC-202 liquid cbromatograph, equipped witb a UV 
detector (254 nm), dud fXQO psi. pcmps, a Model U6K injector, ;rcd a Model 66Q 
s&eat programmer, was used throughout the study. The output of the UV detector 
was co~ected to a recorder and a Hewlett-Packard Model 3352B laboratory data 
system_ 

coh?ns 
LXhrosob~ Si 60 (IOpm silica gel) was obtained from EM Labs., (Elmsford, 

NY.,, USA.) and was slurry-packed under high piessure, using a Haskel air-driven 
fluid pump (Haskel Engineering and Supply Co., Burbank, Calif_, U.S_A.), into a 
25 cm x 21 mm I.D. srsinless-steel c&nnn, as previously described5_ 

LXhrosorb W-18 reversed-phase packing (10 ,um silica gel chemically 
bonded with octadecyisilane obtained from EM Labs.) was slurry-packed under bigb 
pressure into a 25 cm x 3.2 mm I-D_ stainless-steel column_ The procedure for pack- 
ing the reversed-phase coIumn was basically the same as that described for packing a 
silica gel column, except that the packing was not dried and w2ter, instead of he-e, 
was used as the mobile phase. 

Metfiylene chloride, n-hexane and propa~-Z-of, distilled in glass, were obtained 
from Burdick & Jackson Labs., Muskegon, Micb., U.S.A. The glacial acetic acid was 
ACS grade, and the methanol and ammonium hydroxide were analytical reagent grade 
from MaUinckrodt, St_ IJX&, MO., U_SA_ Tbe distiJ.kd water, the zomepirac _Eodium 
dihy&%e and various impurities and degradation products were obtained from 
McNeil L.abs_ 

The micro silica get column was placed in the chromatograph- Solvent res- 
ervoir A was filled with O_2S0~ acetic acid in n-hexane and solvent reservoir B was 
filled with 0_25°A 2cetic acid and 10 % propan-24 in n-hexane. The column @ow-zate 
and the UV detector were set at 2.0 ml/tin and 0.10 au-f-s_, respectively_ The 
column was conditioned with 60 ml of mobile phase from reservoir B. 

A 20-mg amount of zomepirac sodium dihydrate was disserved in 1.0 ml of 
methanoE_methylene chloride (9~1) solvent_ A 5.~~1 aliquot of this solution was in- 
jected into the chromatok~ph. A concave gradient, No. 7 setting, was used from 
3% to !%I% mobile phase B over 20 mi=. 

The reversed-phase column was next placed into the chromatograph. The 
pump reservoir was filled with 0.03 % ammonium hydroxide, 19.97 % nntiol, and 
sO.OOO,< water. The flow-rate and the UV detector were set at 2.0 ml/tin and 0.05 
a_uf.s_. n&pe&veiy_ The coIun_m was conditioned by pa&sing through 60 ml of 
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mobife phase_ A S_O-~1 aliquot of the sampfe (100 pg) was injected into the chromato- 
graph- 

Calibration curve prepcuation 

A calibration curve was prepared as follows: 1.0 mg of a particular test com- 
pound or standard was dissolved in and diluted to 10 ml with methylenk chloride or 
methanol. A 10:1 diluted solution was also prepared. Several aliquots of solution 
(corresponding to various concentrations) were injected onto the HPLC column. A 
calibration curve was then prepared by plotting the observed peak area against the 
amount of sample injected. 

Repm&cibirity of retention times 

Zomepirac sodium dihydrate, some of its possible impurities, and several 
related compounds were mixed and dissolved in methanol. A 5.0-~1 aliquot of this 
mixture was injected into the chromatograph equipped with the silica gel column. 
Multiple injections were made. 

Recovery study 

A 20-mg amount of zomepirac sodium dihydrate reference standard was dis- 
solved in 1.0 ml of a methanol solution containing known amounts of compounds 2, 
7,S, 9, and 12 (Table I)_ A S-~1 volume of this mixture was injected onto the silica gel 
column. Recovery was determined from the calibration curves, which were prepared 
as described above. 

RESULTS AND DISCUSSION 

The separation of 14 of the 16 test compounds from zomepirac sodium dihyd- 
rate was achieved on a highly e&ient microsilica gel column. Table I lists the structures 
of the test compounds and their respective retention times and minimum detection 
limits. Compounds 1,2,3 and 16 are the only impurities that have been detected in 
commercial samples of zomepirac sodium dihydrate drug substance_ The other com- 
pounds are chosen as model compounds to demonstrate the specicity of the method- 
The glacial acetic acid in the mobile phase modifies the silica surface activity, and 
zomepirac sodium is eluted in ca. 11.2 min. In- the absence of glacial acetic acid, 
zomepirac sodium tails badly and its peak is very broad. Gradient elution is 
necessary to cover the wide range of elution times of the test compounds_ 

Fig_ 1 shows the separation of a solution of zomepirac sodium dihydrate 
containing 1 .O % of compounds 13 and I5 and 0.4 % each of compounds 2,3,6,7,8 
and 9 (Table I). Fig. 2 shows the separation of 0.3 % of compounds 1, 5 and 11, and 
OS % of compound 4 from zomepirac sodium. Fig. 3 shows the separation of 0.3 % 
of compounds 12 and 14 from zomepirac sodium. 

A complete analysis on a silica gel column takes 25 min. For a lOO-pg injection 
of zomepirac sodium dihydrate solution, at least a 0.1 oA level of compounds 13 and 
15, and levels lower than 0.1% of the other compounds, can be detected. To lower 
further the detection levels of the impurity compounds, a 200-pg sample can be in- 
jected. However, a significant tailing effect occurs which overlaps with compounds 
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YiKE ES MIHUTES 

Fa. 1. Separation of zomepimc sodium dihydrate from eight test compounds on a micro silica gel 
cohmn. See Tabk I for strut. 

Fa 2. Sqaration of zomepirac sodium &hydrate from four test compouuds on a micro silica & 
a&mx~ &e Tabk I for &udures. 
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Fa_ 3. Separation of zomepirac sod&m d&y&&e ham two test compounds on a micro silica gel 
cdmsm. See Tabk I for s&x&xc% The ghadiezlt profile was not reaxdd 

Fii 4, .Qgai-ation of mmepirac sodhm &hydrate fmm two test compouU& on a d-p- 
colrrma, See Tabk EI for -. 



i f-I.5 IGxmaBy, a lOO-m mmpie is injected, which for ail practical purposes ex- 

=eds’thereq uirements of a purity method for drug analysis. 
The reversed-phase chromatographic method was developed to separate 

compounds I6 and 17 from zomepirac (see Fig_ 4). Compound I7 was not resokd 
from zomepirac on the silica ge! column but it was well separated from zomepirac 
on the mversed-p_Fhase coiumn_ Compound 16 did not elute from the sikz gel cokrmn 
bat it elated ahead of and was separated from zomepirac on the reversed-phase 
cohmm_ Table EI gives the structures of the test compounds, their respectrve reten- 
tion times and minimum detection hits. A 100-200~g sample can be injected onto 
the rexrsed-phase coIumn_ Though the CbIumn was overk&d with respect to 
zomepirac sodium, the test compounds were well resokd with no appreciable loss of 
etEciency_ The relative standard deviation of the retention time of compound 16 was 
37% (n = 5), and of its peak m was 1.4% (n = 5). 

16 a3 CH(OH)COOH H CH, 4-cl~co 249 0.01 
17 =b CH,COOH H H 4-cx~co 3.70 0.01 
lOfmo?cpirac) =% CK:COOH H as 4cK.&$C0 4.64 - 

In the determination of detection limits as listed in Tables I and II, a detector 
sensitivity of 0.10 au_f_s_ was used_ It is possible to increase the sensitivity to 0.01, if 
the need arises, to enhance the detection limits. 

The retention times of the test compounds are reproducible (Table Hi). For 
five repetitive ruas, the relative standard deviation was O-2-2-5 %, except compound 2 
which uas 62%_ Compound 2 elutes from the cohmm at 1.6 min_ Any slight varia- 
tion of cofumu characteristics will .significantIy a&ct the eariiest peaks. 

The cahbration curves of the test compounds show a linear relationship between 
peak area and amount of sample iqksted onto a cohmm. A narrow raugtz of amotmt 
of test compound was s&&xi (O-LOpg) to obtain the calibration curves because it 
was within this range that an impurity would be present. 

The recovery study of representative test compounds on a micro silica gel 
durm lfsee Table IV) shows that the method accurately determines the amount of 
each impurity present in a known test mixture. These representative test compounds 
were se&c&d at random. The purity of the sample was determined by subtracting 
from 100% each impurity determined_ 

The coltxms were stable for severai months in routiue analytical use_ It was 
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2 3 7 8 9 10 I2 13 I4 I5 

1 1.4s 
2 1.66 
3 1.69 
4 
5 ::ZZ 

Average (19, 1.61 
stanti 0.10 

deviation (a) 
Rfzhtive sat- 6.2% 

dard deviation 

268 620 
2.83 6.93 
2.86 6.96 
2.83 6.94 
2.80 6.90 

2x0 6-93 
0.07 0.03 

2-S% 0.4% 

8.18 
8.45 

f :Z 
8.44 

8.40 
0.12 

1.4% 

Ei 
9:45 
9.41 
9.39 

9-43 
0.03 

0.3% 

11.25 
11.24 
1129 
11.29 
11.23 

11.26 
0.03 

14.13 
14.18 
14.24 
14.04 
14.IO 

14.14 
0.08 

14.58 16.01 16.37 
14.60 16.02 16.36 
14%7X 15.95 16-32 
14.6s 15.94 16.42 
14.68 15.93 16.36 

14.65 15.97 16.37 
O.WJ 0.05 OB4 

0.3 % 0.6% 0.4% 0.3 % 02% 

TABLE IV 

RFXOVERY STUDY OF REPRESENTATIVE TEST COMPOUNDS ON A MICRO SILICA 
GEL COLUh5N 
A 1OCkpg sample of zomepirac sodium dihydxate containing known amounts of the test compounds 
was injected onto tile EWLC c&ltM. 

CompoKNi 

2 7 8 9 I2 IO 

Rnotvn conal. (0%) 0.37 0.32 0.2s 0.31 0.41 98.31 
Rfzcovered co- (%.l 037 0.32 0.26 0.w 0.42 98.34 

observed that propan-2-4 dissolved sose of the silica gel which caused a void space 
to appear at the top of the column_ When this happened, a small amount of silica 
gel was added to the top of the column to compensate for this loss. This phenomenon 
was also observed in another laboratory6, which reported a way of eliminating this 
problem by saturating the rnobiIe phase with silica. 

In conclusion, the HPLC method has been used to determine the purity of 
zomcpirac sodium dibydrate and follow its stability for up to four years. Hfundreds 
of samples have been tested and satisfactory results were obtained. 
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