Evaluation of Water Activity (a,) as a Critical Quality Attribute of Topical Dosage Forms
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Drug permeation/diffusion across the skin and membrane barriers from a

drug). Drug transport studies were performed using Franz diffusion cells across

synthetic membranes (cellulosic and silastic) and porcine epidermis to study the

effect of a,, on drug permeation. Dye diffusion test was undertaken to elucidate

Cumulative nicotine permeation (ug)

Cumulative acyclovir permeation (ug)

topically applied vehicle was influenced by water activity of the solution.

the effects of vehicle viscosity and water activity on solute diffusivity. . o = | | | — .
0 4 8 12 16 20 24 28 0 4 8 12. 16 20 24 28 - - -
Theoretical and experimental modeling were performed to relate the effects of Time (hours) *awg';“;”::z)m Drug permeation across the membrane barriers was not enhanced despite
©-aw 0.98 @-aw0.78 ' ‘ _ _ o _ o
water activity on caffeine diffusion coefficient. Thermogravimetry analysis was Figure 5: Effect of water activity on nicotine (log p 1.17) Figure 6: Effect of water activity on acyclovir (log p -1.56) higher drug thermodynamic activity (~15 mg/mL) in low water activity
_ _ o _ permeation across porcine epidermis (n=6). permeation across porcine epidermis (n=6). - - -
performed to determine the drying rate of water activity vehicles. The effect on _ , _ _____ vehicles. Based upon the results, water activity appears to be a potentially
Solubility of caffeine was found to be ~15 mg/mL in all water activity vehicles o _ _ _ - _
skin hydration was investigated by placing vehicles of varied a,, on porcine skin e | Uy or | Cofene e Eperimental values for critical quality attribute of topical semisolid dosage forms, as it coul
activity (a,,) water activity coefficient as a caffeine diffusion ] . _
S - - . - . 100 - (at 22° C) vehicles (cP) function of viscosit coefficient from transport

equilibrated with ambient environmental conditions (22°C/50% RH) and Nl (at 22° C) ovaiin;ﬁs;;:?s-y stunﬂi:nisgr?ss(pcoilcl)lalgse potentially Influence the drug release from formulation as well as the

_ _ _ _ _ _ _ v (cm?/s) membzrane) - - - -
monitoring the changes in skin hydration gravimetrically. The effects of these 5 60 el permeation of the drug across the skin. Vehicles with a lower a,, were also

§ 40- rs" - -~ - -T-"="-"=-—"=-"="="=-"=->"- - - - =" =0 === = ~ 6__________;___9____I - - -
vehicles on (hydration-related) changes in the morphology of the skin barrier < S e— e — found to alter the hydrodynamics of skin which could be one of the
- - - - - 0 . . . . Q78 _____195______326x10° ______307xd0%___ mechanisms leading to the observed effect.

were Investigated by histological evaluation. The effect of humectant . ; Ny : . Sea = 21106 ey 100
(propylene glycol) on drug permeation from low water activity vehicle and —aw-0.98 —aw-0.87 —aw-0.78 —aw-0.58 —aw-0.42 —aw-0.31 —aw-0.22 042 >0 175 X107 146X 107 | | | Acknowledgement

_ _ _ _ _ _ Figure 7. Effect of water activity on drying rate of various Figure 8: Effect of vehicle water activity on caffeine diffusion Funding for this project was made possible, in part, by the Food and Drug
assoclated changes iIn skin barrier morphology was Investigated was water activity vehicles. coefficient. Theoretical and experimental modeling. Administration through grant 1U01FD005223-01. The views expressed in this

poster do not reflect the official policies of the U.S. Food and Drug Administration
or the U.S. Department of Health and Human Services; nor does any mention of
trade names, commercial practices, or organization imply endorsement by the
United States Government. We acknowledge Decagon Devices Inc., for their kind
support with the Aqualab® water activity meter.

Investigated.

Figure 9a: Time lapse observation of solute (methylene blue) diffusion in different a, vehicles: (a)0.98 (b)0.78 (c) 0.42
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