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ABSTRACT

Tranexamic acid (frans-4-Aminomethylcyclohexanecarboxylic acid, rrans-AMCHAY) is
an antifibrinolytic drug and had also been reported to prevent Ultraviolet (UV)-induced
pigmentation in vivo. To achieve this interesting topical preparation, tranexamic acid hydrogel
patch was recently deﬁeloped for skin whitening purposes. The feasible method for determining
ot the drug in hydrogel patches is spectrofluorimetric analysis by derivatization of Naphthalenc-
2 3-dicarboxaldehyde in presence of cyanide ion (NDA/CN). This process was validated and
investigated. Three various formulae of hydroge! patches (formulae M35, M38 and 133} were
prepared from the hydrophilic polymers, Methocel" E4M, Methocel* ES0 and Carbopolm980 NF,
and were evaluated for its physical properties for 24 ho.urs after preparation and during storage
for up to 120 days. Horizontal diffusion cells were used to examine the release of the drug. The
drug content and release profiles of hydrogel patches were investigated by spectrofluorimetric
analysis on the initial and at the end of storage to compare the chemical stability of tranexamic
acid in the patches. Additionally, N-methylpyrrolidone (NMP) was used as a releasing accelerant
and was also studied in the selected hydrogel formula.

Hydrogel formula M35 observed one day after preparation was a clear rigid gel, M38
was white turbid and fair flexible gel and J33 was a clear and good flexible gel. Examination of
the accuracy and precision achieved by validation showed that the coefficient of determination
(R} was 0.9996. The accuracy was in the range of 96.34-101.81% and the precision (%RSD)
was below 1.85%.  Limit of detection at 4.20 ug/ml with signal to noise ratio of 3:1.
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Derivatization of tranexamic acid with NDA/CN was completed and quite promptly stable
{(5min). The initial drug content in formula M35 was stable but in formulas M38 decreased by
6.28% and J33 decreased by 6.49% during long-term storage at room temperature. The patch
formula M35 showed the highest release amount but its poor physical stability was observed over
120 days of storage. NMP was then added to formulae M35 and J33 for the release study. The
results showed that the I:1 of drug:NMP in formula M35 and 1:2 in formula J33 performed
highest drug released due to the high dipole moment and water solubility of NMP which induces
better swelling of hydrogel. However, excess NMP caused lower tranexamic acid release. There
were skin irritations in 5 out of 9 volunteers observed from the patches containing NMP. It was
found that hydrogel formula M35 and M38 had lost their physical stability in long term storage.
Formula J33 in presence of carbop01®980 NF performed the reproducibility, good skin adhesion,
and gel appearance during the studied period. It was suggested to be a stable preparation, a

suitable product to nse and no skin irritation was observed from this formula.



