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Microdialysis e The negligible lateral diffusion and undetectable systemic redistribution observed
e Dermal microdialysis (dMD) can directly monitor the rate and extent to which a topically Gel Cream suggest that the MTZ concentrations measured by the dMD probes can be
administered drug becomes available in the dermis, at or near the site of action in the skin. e : : : T :
. . N _ _ _ 40- , 400- i i , specifically associated with the local bioavailability from the topical dose of the
 Intra- and inter-subject variability may require a large number of subjects to achieve ® 30mg/cm? M 10 mg/cm? A 3 mg/cm ® 30 mg/cm 10 mg/cm A 3 mg/cm l iust " fth b
statistically significant differences.! T Arselin QI sl LSt eI ey € = [elks:
e Using multiple test sites on the same subject, and replicate probes at each test site, permits 3071 [+ g 300- * Analysis of D;-MTZ standards had shown that D,-MTZ contains approximately 0.1
comparison of the cutaneous pharmacokinetics (PK) of a drug from different products in ‘::E'E: S % of MTZ that corresponds to 1 ng/mL in the perfusate. This would be an
parallel on the same subject, so that test and reference products can be directly compared in c 20- = 200 : : : :
. . "y . o N | e ~ explanation for the concentration of metronidazole detected in the lateral
the same subject at the same time under the same conditions, helping to control variability. — ) — . . _ o .
A key study design consideration for such a parallel study design involves characterizing the = 10- = 100 - diffusion probes, regardless of the distance from the application site.
minimum distance needed between application sites to avoid cross-talk between probes. ;  dMD was sensitive to capture the differences in bioavailability between the cream
Metronidazole (MTZ) 0li il and the gel.
Molecular formula: C;HoN;05; water solubility > 1 mg/mL; LogP -0.02 ; pKa 2.38 0 50 T _ on (C £MTZ 1 _ ,
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e The MTZ topical gel and cream are indicated for the treatment of rosacea while the mechanism Time (hr) Time (hr) € Maximum Céncentratlon ( ma’f) O ’ tm_]e O TR S E S
of action is unknown. (T....), and half-life of MTZ were difficult to estimate because the complete PK
 Two different generic formulations were tested, a cream (Fougera 0.75%) and gel (Tolmar Figure 2: Average Pharmacokinetic profiles for different dosing (n=4, except n=3 for the 3 mg/cm? cream treatment group) proflle was not adequately characterized during the 48-hour study duration.
0.75%), of the same strength. These t.wo are not bloc?quwalent, per clinical e.ndp.omtzstudles, * These results suggest the necessity to shorten the study duration by wipe-off the
and were expected to demonstrate different PK profiles, also demonstrated in vitro. , , , , ,
Exct . I formulation at earlier times to better characterize the complete PK profile and
_ Xtraction icienc : : ..
10 —e— Cream --m-- Gel Y compare the rate and extent to which topically administered MTZ becomes
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= 8- - available in the dermis from different products.
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1. Identify the minimum distance required between test sites to prevent cross-talk between ‘-E- 6- 2 [23® §ﬁEE%EEEEEEEEEEEEEE}}EE 444 Eggfiﬁﬁi - T
. e . . . . . =Y = 0.6{T* PR The results of this study indicate that:
probes, i.e., lateral diffusion of drug diffused into the skin from the topical formulation. = 4- U=-'
2. Evaluate the sensitivity of the dMD method (i) to detect differences in the local concentration g 2 0.4- e Formulations can be safely placed at a 2 cm distance one from the other
of the drug, which is modulated using dosing of 3, 10, and 30 mg/cm? and (ii) to discriminate << 2- S without cross-talk (limitation of formulation application template).
between the cream and gel formulations. h 0.2- This t £ i dialvsi be is stable for 48 h
o
3. Assess the stability of dMD probe sampling over the 48-hour study duration. 00 4'0 0.0 _ . , _ . 15 Type oT microdialysis probe 15 stabie Tor ours.
5 0 10 20 30 40 S0 e The addition of an internal standard to the perfusate help to correct for relative
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probe-recovery fluctuations.
Figure 3: Sensitivity and Dose-Response Relationship of Average AUC vs. Figure 4: Probe stability as indicated by extraction efficiency. Data are
pig using a scheme depicted in Figure 1. Two (duplicate) probes were inserted under each of the group; data are shown as mean = standard deviation)
(6) test sites at 1 cm distance from each other. Metronidazole (MTZ) cream, 0.75% (Fougera) or a . .
MTZ gel, 0.75% (Tolmar) was applied at different test sites, each at doses of 3, 10, or 30 mg/cm? Lateral Diffusion
(Figure 1). Eight other dMD probes, designated to assess lateral diffusion (LD), were placed 1, 2, 3, . . , , 1.  Garcia Ortiz, P., et al., Are marketed topical metronidazole creams bioequivalent? Evaluation by in vivo microdialysis sampling
or A am awayfromitheledse of theldemancated doselapplication arealfor each test sitelFisure 1)\ e MTZ coi\cgntreit|on§ were silghtly above the LLOQ (O.é.lO ng/mL) in 168 of the 765 samples collected by the LD probes, and 8 samples contained MTZ above the LLOQ at st e it wedediaias S el [Phystol. A8 A 5, ALH5E
An additional two dMD probes were used to evaluate the potential redistribution of MTZ in the the redistribution sites, while the average concentration above the LLOQ was 0.47 £ 0.12 ng/ml. 2. Roberts, M. Correlation of physicochemical characteristics and in vitro permeation test (IVPT) results for acyclovir and
: . : . : : idazol ical products. Oral P i : FDA Worksh Bi ival Testing of Topical Drug Products:
skin due to systemic absorption and recirculation. All probes were perfused with 0.5ul/mL of e There was no trend in MTZ concentrations relative to probe distance from formulation application edge. However, the number of samples with a quantifiable gnftzggi ggolg,gﬁ/’;?Sgrr?ngusdi/larﬁan;esentatlon o S it RIS T G TR B HHoRes
lactated Ringer’s solution containing deuterated MTZ (MTZ-D3; 1ug/mL). Trans epidermal water concentration was significantly higher in the second 24 hours compared to the first 24 hours (p = 0.002).
loss and probe depth were measured in triplicate for each test site and probe. Samples were
collected every 1 hour for 48 hours and were analyzed for MTZ and MTZ-D3 using a validated LC- Dose Sensitivity
MS/MS method (LLOQ: 0.4 ng/mL; ULOQ: 200 ng/mL). An area under the concentration vs. time
curve (AUC) plot was used to compare the bioavailability of MTZ between each dose of the cream e Figure 2 shows the profiles for the different formulations and doses. The probe depth was relatively consistent across all probes (0.226 £ 0.077 cm; n=132) except for
: : : C : : 2 + — - : : e
and gel. This s'tudy was repl.lcateglim two mini-pigs, angl the results were c.ombmed for analysis. one prol?[ﬁ (creziar?., BTg{i:]m )t\i/ivhose (iloepth .\ivha:ho.069 + (3.01? cm in 3). This probe was located much closer to the surface of the skin, and the AUC value was identified Funding for this project was made possible, in part, by the Food and Drug Administration through award
One AUC outlier value was identified for one probe using the Dean and Dixon Q-test. ds ah outlier relative to the other probes wi € same treatmen UO1FD005862. The views expressed in this publication do not reflect the official policies of the U.S. Food and
------- a2 e Thereis a linear relationship (R2>0.99) between the dose applied and the AUC of the dose (Figure 3) for both the gel and cream products. Drug Administration or the U.S. Department of Health and Human Services; nor does any mention of trade
h e names, commercial practices, or organization imply endorsement by the United States Government.
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Bl Nl 18 E :;E::j:::i:fm e Atthe 10mg/cm? (p=0.017) and 30mg/cm? (p=0.001) the AUC of the cream formulation was significantly higher than the gel formulation (Figure 3), whereas at the SUNY Downstate.
" 17 E Bl o stersi Diffusion 3mg/cm? dosing there was not significant difference between the AUCs of the two formulations.
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E o . 13 | em e MTZ-D, extraction efficiency in the first 24 hours compared to the second 24 hours did show a significant difference (p=0.025), upon further probing only the third
N Bl e = block of 12 hours (24hr-36hr) for probe recovery was significantly different from the first 12hr block (0-12hr) and the last 12hr block (36-48hr). The first 12 hours and I IU FDA U_ S_ Fo 0 D & D RU G
- D 230m the last 12 hours were not statistically different. These data do not indicate probe instability, but rather that there are random fluctuations within the recovery of the ADMINISTRATION
, - , o o MTZ — D,. The use of the correction factor accounts for these fluctuations (Figure 4).
Figure 1: Example scheme for formulation application of lateral diffusion probes
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