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PURPOSE RESULTS CONCLUSIONS
Diffusion cells are extensively used to evaluate the transport of an active ingredient across a Sink conditions were maintained during all the three study conditions based on the solubility of metronidazole The data suggests that the absolute rate and
membrane (e.g., skin) from topical products during drug development. The most commonly used In phosphate-buffered saline (pH 7.4) (9.71 + 0.17 mg/ml, n=3). The observed cumulative permeation (AUC,_ extent of permeation of metronidazole from
diffusion cells are the static (vertical) Franz diffusion cells (FDC) and the Bronaugh flow-through cells ), maximum flux (J,,,,) and time to reach J. ., (T,.,) Of metronidazole using both diffusion cells are shown metronidazole topical cream, 0.75% can be
(FTC). The aim of the study was to evaluate and compare the impact of the differences in the design of below (n=3 donors, 6 replicates per donor). There was no significant difference in the cumulative permeation assessed In a comparable manner using both
these two diffusion cell types on the permeation of an active ingredient across human cadaver skin. (AUC,,), between the FDC and the FTC (at the 30 pl/min flow rate) (p=0.77). Similar results were observed the static Franz diffusion cells and flow-through
Metronidazole topical cream, 0.75% was used as a model drug product for the study. between the studies conducted using the FTC at different flow rates (p=0.16). Likewise, there was no diffusion cells.

significant differences in the J. ., amongst the groups. However, there was an apparent small shift in the T _,

values between the FTC (using either flow rate) and the FDC. The I|imited data also suggest that for

metronidazole, a relatively  hydrophilic

METHODS molecule, alteration of the flow rate in the FTC

Table 1: Cutaneous pharmacokinetics of metronidazole using different diffusion FRANZ DIFFUSION CELL
cells and flow rates (n=6 replicates per donor; 3 donors; mean ==SEM)

Skin Preparation: Cryo-preserved, dermatomed, human cadaver skin (New York Firefighters Skin did not substantially impact the observed

by setting the peristaltic pump at a maximum flow rate and slightly tilting the cells. Once the absence of
alr bubbles was confirmed, the cells were positioned Iin the racks and an automated sample collector
was used to collect the receptor solution every 4 h for 48 h. The permeation of metronidazole using the
flow-through cells were evaluated at two different flow rates to determine the influence of flow rate on

Bank) was stored at -70°C before use. On the day of the study, the skin was thawed and cut into Sowe Sl — permeation profiles.

sections large enough to fit the active permeation area of the diffusion cells. Before use, the skin FDC FTC &

sections were gently rinsed with water for 3 minutes. The barrier integrity of the skin tissue was NE——

evaluated using a frequency of 1 kHz and amplitude of 100mV before Initiating the permeation Receptor Flow rate: Flow rate: ¢— Fiat Ground

experiments by measuring Trans-epithelial electrical resistance (TEER) using a wave form generator chamber volume: 15ul/min 30p!/min

and multimeter (Agilent Technologies, Santa Clara, CA). Skin sections that had a resistance value of 7.2 ml BN =) FUN D| NG

greater than 10 KQ per cm? were used. Sampling Port _ _ . . .
c.m:z\ 1 Funding for this project was made po_s_S|bIe,_ In

FDC: The static (vertical) Franz diffusion cells (active diffusion area of 1.76 cm?and receptor chamber AUC 16.98 + 1.8 17 63 +1.00 20.00 + 0.9 O part, by the U.S. Food and Drug AdmmIStl’f_JltIOH

volume of 7.2 ml) were first mounted on a thermostatic mantle and the skin surface temperature was (ng/cm?) e R T tehggrtje%;r;edgrﬁ\mthilsu?)?)it[;(r)ogiziot Trr;?lec\t”etvr\llz

maintained at 32 + 1°C. The receptor solution, phosphate-buffered saline (pH 7.4) with 0.01% ) |\ = o

gentamycin sulfate, was constantly stirred with the help of a magnetic stirrer at approximately 600 rpm. ! max (HB/c/h) 9RO neas0os PeR R0 &g:;emp;:: Oﬁ'C'al. pollples of the U. S. Food and Drug

The skin sections were sandwiched between two rubber washers. A dose of 26.5 + 1 mg of r(h) 2,00 + 0.00 273+ 0.92 6 80+ 0.22 Wator lacket =)l [ECg— Stitoa Administration or the U. S. Department of

metronidazole topical cream, 0.75% was weighed and applied uniformly on the skin surface (15 - Healt_h and Human Services; nor does_any

mg/cm?) with the help of a spatula. The receptor solution was completely replaced every 4 hr for 48 hr. mention O_f trgde names, commercial practices,

FTC: The skin was cut into 1 cm? sections that were positioned in the bottom half of each FTC atop the or organization imply endorsement by the

active diffusional area. Metronidazole topical cream, 0.75% was weighted (15 mg + 1 mg) and applied United States Government.

on to the skin surface (15 mg/cm?2) with a spatula. The top half of the diffusion cell was then secured in Figure 1. Flux profiles of metronidazole using different diffusion cells and flow FLOW THROUGH CELL

place and the cells were mounted on a thermostatic mantle. The skin surface temperature was rates (n=6replicates perdoner; sidonars; data presented as mean £=SEM)

maintained at 32 + 1°C. The reservoir was filled with the receptor solution, phosphate-buffered saline 1.2 -

(pH 7.4) with 0.01% gentamycin sulfate, and a peristaltic pump was used to maintain a constant flow HE[UNIVERSITY o

rate of the receptor under the active diffusion area. The air bubbles underneath the skin were removed 1 - MISSISSIPPI
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the permeation of metronidazole from the product. For the first set of studies, the flow rate was set at . 1 cpr_, 4_1 '_f'“':.::i‘- L Gnponéng U S_ FD U D & D RUG
- . ) nput — : — eceptor Output
15 pL/ minute to collect 3.6 mL of sample every 4 hours. For the second set of studies the flow rate was " T P N or Anayd

. Membrane

set at 30 uL/ minute to collect 7.2 mL every 4 hours (matching the volume exchanged from the FDC

0.2 - Receptor Chamber
every 4 hours). o Contact Information:
. . . . . 0 8 16 24 32 40 48 S. N. Murthy Group
Metronidazole sample concentrations were quantified by reverse-phase high-performance liquid Time (h) http://home.olemiss.edu/~murthy
chron_n.atography (HPLC). Results are based on 6 replicates from each of 3 skin do_no.rs for each study ——EDC FTC 15u1/min  ——FTC 30p!/min mages: https://permegear.com/ Email ID: murthy@olemiss.edu
condition. Data are presented as mean #* standard error of the mean (SEM). Statistical analysis was Phone No.: 662-915-5164
performed using unpaired student’s t-test at p<0.05.
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