Application

Quantitative Analysis of lbuprofen and
Indomethacin from Serum by Reversed Phase
HPLC Using Discovery C18 Columns

The feasibility of the simultaneous quantitative analysis of
ibuprofen and indomethacin extracted from serum was stud-
ied by reversed phase HPLC on Discovery C18 columns. The
results showed a wide linear range, good resolution, excellent
column stability and reproducibility for columns from different
batches.
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Ibuprofen is a common nonsteroidal anti-inflammatory drug;
indomethacin is a drug commonly used to treat newborns who
have patent ductus arteriosus. (Chemical structures are shown in
Figure A.) Measuring serum concentrations is useful in assessing
compliance, detecting possible abuse, and monitoring suspected
toxicity (1,2).

We developed a method to quantitate ibuprofen and indometha-
cin extracted from serum using Discovery® C18 reversed phase
HPLC columns (5cm x 4.6mm ID, 5um particles). Wavelengths of
220nm and 254nm were selected to monitor the analytes simul-
taneously.

Proteins are precipitated from serum with acetonitrile. Following
centrifugation, the supernatant is analyzed by HPLC. In our initial
isocratic analyses, we used a mobile phase consisting of a 50:50
mix of 50mM phosphate buffer (pH 4):acetonitrile at a flow rate of
TmL/min. The internal standard used in this analysis was
chlorimipramine.
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When we used a mobile phase mix of 60:40 phosphate buffer (pH
4.0):acetonitrile, and aflow rate of 2mL/min, the internal standard
peak was well removed from the serum matrix peak (Figure B). The
peaks were detected at UV 254nm.

The linearity range for ibuprofen in serum is 0-2000ug/mL; for
indomethacin in serum, the linearity range is 0.1-10pug/mL. We
repeated studies on three Discovery C18 columns from different
batches. The correlation coefficient (R?) of the datawas 0.999. The
linearity curves shown in Figure C were obtained based on the
following procedure:

1. Using the internal standard quantitation method, we plotted
the ratios of the standard peak height to the internal standard
peak height versus the concentrations of standard solutions.
The best-fit linear curve was generated.

2. Using the peak height ratio and calibration curve, the actual
concentrations for each prepared solution were calculated.

3. By plotting each actual concentration versusiits target concen-
tration, a linearity curve was produced.

Figure B. IbuprofenandIndomethacin Extracted
from Bovine Serum

Column: Discovery C18, 5cm x 4.6mm ID, 5um particles
Cat. No.: 504947
Mobile Phase:  50mM phosphate buffer, pH 4.0:acetonitrile, 60:40
FlowRate:  2mL/min
Temp.: 35°C
Det.: UV,254nm
Inj.:  15pL
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Figure C. Linearity Curves Using Discovery C18
Column

Column: Discovery C18, 5cm x 4.6mm ID, 5um particles
Cat. No.: 504947
Mobile Phase:  50mM phosphate buffer, pH 4.0:acetonitrile, 50:50
FlowRate: 1mL/min

We examined three different bonding lots on two different batches
of silica. A comparison of the retention time among the columns
revealed that the coefficient of variation was between 1.34% and
2.6% for each compound (Table 1). This indicates good robust-
ness of the method using the Discovery columns. Excellent reten-
tion time reproducibility was observed.
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Target Value (ug/mL) G001138,1139  Discovery is a registered trademark of Sigma-Aldrich Co.

Table 1. Inter-Column Comparison of Retention
Time Variations (Columns from Different Batches)

Retention Time (min)

Column Batch No. Int. Std. Indomethacin Ibuprofen
Column 1 (3142, PS73) 1.21 2.198 2.645
Column 2 (3167, PS77) 1.228 2.266 2.707
Column 3 (3172, PS77) 1.243 2.314 2.754
Average 1.227 2.259 2.702
STD 0.016 0.058 0.054

CV (%) 1.34 2.57 2.02

Column: Discovery C18, 5cm x 4.6mm ID, 5um particles
Cat. No.: 504947
Mobile Phase:  50mM phosphate buffer, pH 4.0:acetonitrile, 50:50
FlowRate: 1mL/min

Temp.: 35°C
Det.: UV,220nm
Inj.:  10pL

Contact our Technical Service Department
(phone 800-359-3041 or 814-359-3041, FAX 800-359-3044 or
814-359-5468) for expert answers to your questions.

Note 156

For more information, or current prices, contact your nearest Supelco subsidiary listed below. To obtain further contact information, visit our website (www.sigma-aldrich.com), see the Supelco catalog, or contact
Supelco, Bellefonte, PA 16823-0048 USA.

ARGENTINA - Sigma-Aldrich de Argentina, S.A. - Buenos Aires 1119 AUSTRALIA - Sigma-Aldrich Pty. Ltd. - Castle Hill NSW 2154 AUSTRIA - Sigma-Aldrich Handels GmbH - A-1110 Wien

BELGIUM - Sigma-Aldrich N.V./S.A. - B-2880 Bornem BRAZIL - Sigma-Aldrich Quimica Brasil Ltda. - 01239-010 S&o Paulo, SP CANADA - Sigma-Aldrich Canada, Ltd. - 2149 Winston Park Dr., Oakville, ON L6H 638
CZECH REPUBLIC - Sigma-Aldrich s.r.o.- 186 00 Praha 8 DENMARK - Sigma-Aldrich Denmark A/S - DK-2665 Vallensbaek Strand ~ FINLAND - Sigma-Aldrich Finland/YA-Kemia Oy - FIN-00700 Helsinki
FRANCE - Sigma-Aldrich Chimie - 38297 Saint-Quentin-Fallavier Cedex GERMANY - Sigma-Aldrich Chemie GmbH - D-82041 Deisenhofen GREECE - Sigma-Aldrich (0.m.) Ltd. - llioupoli 16346, Athens
HUNGARY - Sigma-Aldrich Kft. - H-1067 Budapest INDIA - Sigma-Aldrich Co. - Bangalore 560 048  IRELAND - Sigma-Aldrich Ireland Ltd. - Dublin 24 ISRAEL - Sigma Israel Chemicals Ltd. - Rehovot 76100
ITALY - Sigma-Aldrich s.r.l. - 20151 Milano JAPAN - Sigma-Aldrich Japan K.K. - Chuo-ku, Tokyo 103 KOREA - Sigma-Aldrich Korea - Seoul MALAYSIA - Sigma-Aldrich (M) Sdn. Bhd. - 58200 Kuala Lumpur
MEXICO - Sigma-Aldrich Quimica S.A. de C.V. - 50200 Toluca NETHERLANDS - Sigma-Aldrich Chemie BV - 3330 AA Zwijndrecht NORWAY - Sigma-Aldrich Norway - Torshov - N-0401 Oslo

POLAND - Sigma-Aldrich Sp. z 0.0. - 61-663 Poznafi PORTUGAL. Sigma-Aldrich Quimica, S.A. - Sintra 2710 RUSSIA - Sigma-Aldrich Russia - Moscow 103062 SINGAPORE - Sigma-Aldrich Pte. Ltd.
SOUTH AFRICA - Sigma-Aldrich (pty) Ltd. - Jet Park 1459 SPAIN - Sigma-Aldrich Quimica, S.A. - 28100 Alcobendas, Madrid SWEDEN - Sigma-Aldrich Sweden AB - 135 70 Stockholm

SWITZERLAND - Supelco - CH-9471 Buchs UNITED KINGDOM - Sigma-Aldrich Company Ltd. - Poole, Dorset BH12 4QH

UNITED STATES - Supelco - Supelco Park - Bellefonte, PA 16823-0048 - Phone 800-247-6628 or 814-359-3441 - Fax 800-447-3044 or 814-359-3044 - email:supelco@sial.com H

Supelco is a member of the Sigma-Aldrich family. Supelco products are sold through Sigma-Aldrich, Inc. Sigma-Aldrich warrants that its products conform to the information contained in this and other
Sigma-Aldrich publications. Purchaser must determine the suitability of the product for a particular use. Additional terms and conditions may apply. Please see the reverse side of the invoice or packing slip. CRY




