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Abstract — Ketoprofen and ibuprofen are non-steroid anti-inflammatory drug(NSAID) that have analgesic and anti-
pyretic properties. (S)-ketoprofen and (S)-ibuprofen have pharmacological activity, while (R)-ketoprofen and (R)-ibu-
profen are either inactive or have side effect. The chiral separation of racemic ketoprofen and ibuprofen enantiomers was
carried out by using a Kromasil HPLC column. Some chromatographic parameters (selectivity, resolution, number of
theoretical plates and AH) are calculated under different mobile phase compositions of hexane/t-BME/acetic acid and
temperatures. The selectivity, resolution and number of theoretical plates were observed high at 25 °C and the compo-
sition of hexane/t-BME/acetic acid (80/20/0.1).
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Fig. 1. HPLC equipments.
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Fig. 2. Chromatograph.

2-8-5 ollghy] JIER 3] 12]3L Gibbs free energys ARESF] U
ERd Z1oTH}H10].
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2-1. M2 U AlF

AH8-3 A5 24 Ketoprofen(Sigma, Spain)¥} Ibuprofen(Sigma,
Belgium)> 2HA] EEE w11 gl o E5Aoks AMEalgia
015 S 2 = hexane(95%, J.T. Baker, U.S.A), tert-butyl-methyl-
ether(t-BME, 99.9%, J.T. Baker, U.S.A), acetic acid(99.7%, JUNSEI,
Japan)E AR S3iT).
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HPLC 83X (M-1330, Bio Rad, U.S.A), UVAE4=](783A, Applied
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Fig. 3. Selectivity of ketoprofen according to the change of temperature
and mobile phase composition of hexane/t-BME/acetic acid,
sample loop =5 pl, concentration = 3,000 ppm, wavelength =
254 nm.
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Fig. 4. Selectivity of ibuprofen according to the change of temperature and
mobile phase composition of hexane/t-BME/acetic acid, sample
loop =5 pl, concentration = 3,000 ppm, wavelength = 254 nm.
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Fig. 5. Resolution of ketoprofen according to the change of temperature
and mobile phase composition of hexane/t-BME/acetic acid, sam-
ple loop =5 pl, concentration = 3,000 ppm, wavelength = 254 nm.
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Fig. 6. Resolution of ibuprofen according to the change of tempera-
ture and mobile phase composition of hexane/t-BME/acetic acid,
sample loop =5 pl, concentration = 3,000 ppm, wavelength =
254 nm.
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Table 3> Ketoprofen?} Ibuprofen B AR %=, 2] %=, o] 2ck=7}
7 28 o)Ak ZAH] 80/20/0.1, &5 25~55 °CollA Ketoprofen

A

Table 1. Number of plates of S, R-ketoprofen according to the change
of temperature and mobile phase
25°C 40°C 55°C
S R S R S R

80/20/0.1 9184 10241 9094 10154 6470 8343

70/30/0.1 4207 4663 4060 5067 4044 4582

50/50/0.1 4137 3705 3989 3656 3972 3507
Flow rate = 1.0 ml/min, wavelength = 254 nm, sample loop = 5 pl, mobile
phase = hexane/t-BME/acetic acid

Table 2. Number of plates of S, R-ibuprofen according to the change
of temperature and mobile phase
25°C 40°C 55°C
S R S R S R

80/20/0.1 6400 8400 6000 8000 5200 7000

70/30/0.1 5800 6700 5800 6500 5000 6000

50/50/0.1 3700 4900 3600 4800 3600 4500
Flow rate = 1.0 ml/min, wavelength = 254 nm, sample loop = 5 I, mobile
phase = hexane/t-BME/acetic acid
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Table 3. Thermodynamic parameters of ketoprofen and ibuprofen

enanioseperaion
AH AS' AAH AAS
S - Ketoprofen —-15200 -33.53
R - Ketoprofen —-16600 -37.42
S - Ibuprofen -8600 -22.15
R - Ibuprofen —12000 -30.02
Ketoprofen —-1390 -2.82
Ibuprofen -3870 -8.32

Flow rate = 1.0 ml/min, wavelength = 254 nm, sample loop = 5 pl, mobile
phase = hexane/t-BME/acetic acid
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