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PURPOSE
An IVPT method should be sensitive to differences in drug delivery,
which may be modulated by the dose amount applied or the dose
duration. To achieve controlled differences in drug delivery with which to
validate the sensitivity of an IVPT study, the target dose amount may be
increased and decreased to determine whether the flux profile is
sensitive to any resulting changes in drug delivery. However, since
topical bioavailability is variable, and not necessarily proportional to
dose amount or duration, it may not be evident what magnitude of
change in the dose could induce a discernible change in drug delivery.
We postulated that a relatively more rapid loss of volatile components (a
faster drying rate for smaller doses of a thinner film of gel or cream)
would more rapidly diminish the amount of soluble metronidazole
available for partitioning into the skin, and correspond to a relatively
lower peak flux and/or total permeation of metronidazole. Conversely,
slower drying for larger, thicker doses, would correspond to a more
sustained drug delivery, with higher peak flux and/or total permeation.

CONCLUSION
The results of this study were consistent with the hypothesis that
changes in the dose amount of a topical semisolid dosage form may
be expected to lead to changes in drug delivery when the dosage
form is reasonably volatile, whereby drying (and physicochemical
metamorphosis) may alter the delivery of the drug into the skin. This
effect may be mediated via changes in the amount, diffusion and/or
partitioning of dissolved drug from the dosage form into the skin.
The results suggest that for semisolid dosage forms with volatile
components, it may be possible to efficiently estimate the dose
levels that could provide differentiated levels of drug delivery based
upon whether the drying curves at the different dose levels are well-
differentiated. The further implication is that for ointments and other
relatively non-volatile dosage forms, for which drying rate may not
be dose dependent, a modulation of dose duration (rather than
amount) may be more suitable to induce changes in drug delivery,
which may be used to validate the sensitivity of an IVPT method.

RESULTS

METHODS
Two topical drug products, metronidazole gel, 0.75% and metronidazole
cream, 0.75% were selected for the study, each of which contains
volatile components. The drying rate of each product at 32°C was
determined by uniformly applying a dose of 3 mg/cm2, 10 mg/cm2, or 30
mg/cm2 on the surface of an inverted weigh boat, and monitoring the
weight over time. The duration for a 30% loss in weight (T30) was
determined for each product (n=3) to compare drying rates.
IVPT studies were performed with dermatomed posterior torso human
cadaver skin (acquired from New York Fire Fighters Skin Bank) using 1
donor with 6 replicates per dose amount. The skin was mounted in
Franz diffusion cells with a dose (active diffusion) area of 2 cm2.
The cutaneous pharmacokinetic parameters, maximum flux (Jmax) and
area under the curve (AUC) of the incremental permeation profile, were
used to compare the dynamic rate (flux profile) and extent of
metronidazole bioavailability from each dose of each product.
Metronidazole in the receptor solution samples was analyzed using a
high performance liquid chromatography (HPLC) method.

OBJECTIVE
The objective of this study was to develop an efficient, mechanistically
based approach to estimate the range of the doses using which the
sensitivity of an IVPT method may be validated.

ACKNOWLEDGEMENT & DISCLAIMER
Funding for this project was made possible, in part, by the U.S. Food and
Drug Administration through award 1U01FD005223. 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.

CONTACT INFORMATION: S. Narasimha Murthy, Email ID: murthy@olemiss.edu 

0

20

40

60

80

100

0 150 300 450 600 750

%
 P

ro
du

ct
 re

m
ai

ni
ng

Time (min)

FC 3mg/cm2

FC 10mg/cm2

FC 30mg/cm2

Fig 1: Rate of Drying of Metronidazole Gel, 0.75% Fig 2: Rate of Drying of Metronidazole Cream,  0.75%
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Fig 4: IVPT profile of Metronidazole Cream, 0.75%Fig 3: IVPT profile of Metronidazole Gel, 0.75%

Fig 5: Dose vs. AUC for Metronidazole Gel, 0.75% Fig 6: Dose vs. AUC for Metronidazole Cream, 0.75%

Fig 7: T30 vs. AUC for Metronidazole Gel, 0.75% at 3
mg/cm2, 10 mg/cm2, and 30 mg/cm2 doses

Fig 8: T30 vs. AUC for Metronidazole Cream, 0.75% at 3
mg/cm2, 10 mg/cm2, and 30 mg/cm2 doses

Dose 
(mg/cm2)

Metronidazole Gel, 0.75% Metronidazole Cream, 0.75%
T30

(min)
AUC 

(µg/cm2)
T30

(min)
AUC 

(µg/cm2)
3 3.10 ± 0.00 3.32 ± 0.91 6.00 ± 0.10 2.45 ± 0.69

10 5.47 ± 0.45 4.74 ± 2.19 11.42 ± 1.15 3.89 ± 1.97
30 24.33 ± 2.02 8.66 ± 3.11 61.66 ± 5.13 9.45 ± 3.39
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Table 1: T30 and AUC values of Metronidazole Gel, 0.75% and Metronidazole
Cream, 0.75% at 3 mg/cm2, 10 mg/cm2 and 30 mg/cm2 doses
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