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Preparation of Tenoxicam Salt with Ethanolamine to
Enhance the Percutaneous Absorption

Byung-Tae Gwak, Myung-Kwan Chun and Hoo-Kyun Choi'

College of Pharmacy, Chosun University, Gwangju 501-759, Korea
(Received May 11, 2006 - Accepted June 8, 2006)

ABSTRACT - The aim of this work was to prepare tenoxicam-ethanolamine salt with improved physicochemical prop-
erties for transdermal application. Tenoxicam-ethanolamine salt was prepared in methylene chloride and its physicochemical
properties were investigated by DSC and FT-IR. The broad peak of tenoxicam around 3600-3200 cm™ was shifted to lower
wavenumber and more broadened. The characteristic endothermic melting peak of tenoxicam appeared at 223°C. The melt-
ing peak of tenoxicam-ethanolamine salt was shifted to 159°C. In contrast to relatively small difference in the partition coef-
ficients of tenoxicam and the tenoxicam-ethanolamine salt, large difference in aqueous solubility was observed. Crovol®
PK40 (PEG-12 palm kernel glycerides) provided the highest skin flux for both compounds. The order of the enhancing
effect of the various vehicles tested was similar for tenoxicam and tenoxicam-ethanolamine salt, which indicated that their
enhancing mechanism for tenoxicam and tenoxicam-ethanolamine sait is similar. Tenoxicam-ethanolamine salt had a higher
skin flux than tenoxicam by 1.2- to 31.7-fold, depending on the vehicles used. It is suggested that the vehicles with medium
HLB value, 1 double bond, and lower ethylene oxide chain length have a better ability to modify the permeability of the
stratum comeum and to promote the effective penetration of tenoxicam and tenoxicam-ethanolamine salt.

Key words — Tenoxicam, Ethanolamine, Salt, Percutaneous, Enhancer, Solubility
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Figure 1-The structures of tenoxicam (a) and piroxicam (b).
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Figure 2-FT-IR spectra of tenoxicam and tenoxicam-ethanolamine
salt.
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Table I-Apparent Partition Coefficient and Solubility of Tenoxicam or Tenoxicam-ethanolamine Salt

APC Solubility (mg/ml)* Solubility (mg/ml)b
Tenoxicam 0.60 + 0.04 0.11+0.00 0.21+£0.02
Tenoxicam-ethanolamine salt 0.11+£0.01 124.72 £ 4.03 1.33+£0.10

APC: apparent partition coefficient (n-octanol/water).
Solubility: solubility in water.

®Solubility: solubility in n-octanol.

Each value represents the mean + standard deviation (n=3).

Table II-Comparison of the Solubility of Tenoxicam and
Tenoxicam-ethanolamine Salt in Various Vehicles (Measured
as the Amount of Tenoxicam Dissolved)

Solubility (mg/ml)
Enhancer
Tenoxicam  Tenoxicam-ethanolamine salt
Labrafac® PG 0.40 + 0.03 0.62 £0.05
Labrafil® 2609 0.90 £ 0.06 78.88 +0.98
Crovol® A40 1.63 +£0.04 50.71 £0.39
Crovol® A70 6.95+0.17 141.41£2.43
Crovol® PK40 1.97+0.12 79.24+2.17
Crovol® EP40 2.60 +0.02 32.14+1.52
Labrasol® 3.54+0.11 147.79 £ 3.44
Tween® 20 6.09 + 0.06 17549 £7.12
Tween® 80 4.90+ 0.07 176.77 + 11.58
Span® 80 1.00 £ 0.06 11.51+1.07

Plurol oleique® cc497 0.57 +0.03 1722+1.51
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Table III-Effect of Various Vehicles on the Permeation of
Tenoxicam and Tenoxicam-ethanolamine Salt

Enhancer Flux (ujg/cmz/h) -
Tenoxicam  Tenoxicam-ethanolamine salt
Labrafac® PG 0.42 £0.05 1.45+0.51
Labrafil® 2609 1.71 £ 0.68 31.72 + 4.96
Crovol® A40 0.72+0.15 18.62 +3.70
Crovol® A70 0.03 = 0.00 0.95+0.13
Crovol® PK40 3.76 = 0.43 98.60 + 46.75
Crovol® EP40 0.34 £ 0.04 0.42 £0.03
Labrasol® 0.07 = 0.03 0.33+0.11
Tween® 20 0.07 +0.09 0.72+0.02
Tween® 80 0.16 + 0.07 1.07+0.18
Span® 80 1.71£0.91 6.54+2.71
Plurol oleique® cc497 1.25+0.16 7.52+1.98
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Table IV-Physicochemical Information of the Vehicles Used in This Study

Vehicle Hydrophobic portion EQ?® chain length Number of double bond HLB®
Palmitate (C,6)
Crovol® PK40 Stearate (Cg) 12 1 (cis) 10
Linoleate (Cg)
Crovol® EP40 %ﬂgi‘;ﬁlg 1Cro 20 2 (cis), 3 10
Crovol® A40 Oleate (Cg) 20 1 (cis) 10
Crovol® A70 Oleate (Cyq) 60 1 (cis) 15
Labarfil® 2609 Linoleate (Cig) 8 2 (cis) 6
Labrasol® gzg Zi:t(eC(S)g) 8 saturated 14
Span® 80 Oleate (Cy3) - 1 (cis) 43
Tween® 80 Oleate (C}3) 20 1 (cis) 15
Tween® 20 Laurate (C,) 20 1 (cis) 16.7
Plurol oleique® cc497 Oleate (Cig) - 1 (cis) 6
Labrafac PG Caprylate (Cs) - - 2

Caprate (C,0)

®ethylene oxide
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