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Case 1 : Finite Dose RESU LTS Case 3 : Infinite Dose
PU RPOSE Formulation: Aqueous drug solution, 5 mg/mL Formulation: Aqueous drug solution, 5 mg/mL CONCLUS'ON
_ - _ _ _ _ _ Varying a while the viscosity of the formulation remained constant a and viscosity of the formulation remained constant _ _ _
Fractional solubility (a) of a drug In a formulation Is defined as the ratio of the Drug release from topical formulations is
concentration of drug in the formulation to the saturation solubility of the drug in the 2000 IVRT_ L~ 15 FIIVPT_ IVRT IVPT governed by several factors, including the
same formulation. Fractional solubility is used in the current study as a measure of the @< IVRR vs. time T S < UXVs. time thermodynamic activity of the drug in the
thermodynamic activity, one of the main driving forces that impacts the release of drug N § 2000 +++ ‘E‘E 10 o 3000 IVRR vs. time 7.5 Flux vs. time formulation and the viscosity of the
from the formulation, and thereby the amount of drug that is available for permeation. = g 1000 ++ | S8 5 Receiver > E formulation. The results from the current
The viscosity of a formulation can also impact the diffusion of the drug within the %3:: Receiver g 5, %‘é 2000 @ 25,0 study suggest that when formulations have
formulation and thereby the release of the drug from the formulation. Differences in = > 0 1 5 3 T U0 4 8 12 16 20 o4 s < N E comparable viscosity, the a, which was used
Inactive ingredients between topical dermatological formulations can simultaneously Time (h) S | dTime(h) - 5= 1000 §§25 ﬂ/\+ as a measure of the thermodynamic activity
impact both the fractional solubility as well as the viscosity of the formulation. Therefore, oo, Drugcone.indonorcompartment o, o 1H9 CO';C' T dONoT Lompartmen 3 £=" of the drug in the formulation, may play a
the objective of the current study was to mechanistically understand the impact of §§, + §§ 3 } = = dominant role Iin controlling the rate of
differences in a and viscosity on drug release and permeation by systematically varying = E 5 ++ =2 E . ‘F} 0 0.0 release of metronidazole from topical
formulation composition. gsé 6 ,++ e ¥ 0 051 Tlm‘r;e (Zh) 25 3 33 0 4 8 12 16 20 24 formulations and thereby the amount of
S3 4 =0nor =3 4 Time (h) drug that is available for permeation. When
0 L 2 3 o 4 8 12 10 20 there are differences In viscosity across
Time (h) Time (h) y
METHODS !\/Ietronidgzole ir! Vitro relegs_e rate (IVR_R) by_ an IVRT and flux_ (IVPT) ir_lcreased with I\/Ietro_n_idazole _IVRR_ (IVRT) and qux_ (IVPT) _remained constant when fractional formulations, the results _Sugg_est that drug
increase in fractional solubility, when viscosity of the formulation remained constant | solubility and viscosity of the formulation remained constant rgleasg may be substantially !nfluenced by
I\/Ie?:romdazole was selected as the quel drug for the study. Different metronidazole Case 2 : Infinite Dose Case 4 - Infinite Dose V|scos!ty, however_, a may continue tq play a
opee. formulatlons were prepared using polyethylene glycol (PEG 200) and water- Formulation: Different PEG-water compositions, 7.5 mg/mL Formulation: Different PEG-water compositions, same fractional solubility (a=0.5) role |r_1 controlling t_he permea_ltlon_ of
SISl Rl System_s. . . . . . Varying a and viscosity of the formulation simultaneously Varying the viscosity of the formulation when a remained constant metronldazole_ et iglgiee] Hesnuziers e
The release and skin permeation of metronidazole from various topical formulations and across skin.
were evaluated using an in vitro release test (IVRT) and an in vitro permeation test VRRVvs. a IVRR vs. viscosity IVRT ., IVRR vs. a IVRR vs. viscosity, 0=0.5
(IVPT) under both finite and infinite dose conditions. For the infinite dose studies, 1.13 - gggg x L o0 o
mL/cm? of each metronidazole formulation was applied to the donor compartment under 2 5000 % % ~2000 > FU N DI NG
occlusion (with parafilm), whereas for the finite dose studies, 300 pL of each = T 1500 IS 2 L 1500 S
metronidazole formulation was applied under unoccluded conditions (allowing for c;s'c\%moo S S £ 1000 t cg This project was supported by the U.S.
evaporation of the solvent system). A static Franz diffusion apparatus was used for all S = 500 S s < 500 E Food and Drug Administration (FDA) of the
studies and the active diffusion area remained constant throughout the studies. The 2 0 g g 0 = U.S. Department of Health and Human
IVRT studies were conducted using a modified membrane system consisting of a = 0 . 0-2> 0> 0.75 1 0 10 20 0 0.2 0.4 0.6 = 0 5 10 15 20 Services (HHS) through Grant
_ ) . . ractional Solubility (a) Viscosity (mPa.s) Fractional Solubility (a) Viscosity (mPa.s) i '
polyethylene membrane with an aperture of 0.031 cm<“ on top of a dialysis membrane 1UO1FDO006507. The views expressed In
(molecular weight cutoff — 1 kDa) at 32 + 1°C (n=6) for the evaluation of the release Increase in metronidazole IVRR was observed with increase in fractional solubility | Decrease in metronidazole IVRR was observed with increase in viscosity of the poster are those of the author(s) and do
kinetics. Samples were collected at pre-determined time intervals from the receiver and decrease In viscosity of formulations formulations although formulations had same fractional solubility | not necessarily represent the official views
chamber and analyzed using ultraviolet spectroscopy and a Synergy H1 microplate VPT of, nor an endorsement, by FDA/HHS, or
reader. The experimental conditions for the IVPT studies were identical to the IVRT Flux (ug/cm?h) Vs Time (h) 45 - Flux (ug/cm?/h) Vs Time (h) the U.S. Government.
studies except that human cadaver skin from one donor (New York Firefighters Skin A1'6 | --0=0.74 (15:85) -»-0=0.65 (35:65) ~ -e-0=0.5 (15:85) -»-0=0.5 (35:65)
Bank) was used instead of the synthetic membrane system and the study was <10 a=0.53 (65:35) #[0=0.33 (85:15) T 3.0 a=0.5 (65:35) -+-a=0.5 (85:15)
conducted for 24 hours compared to 3 hours (n=6 replicates). The concentration of drug = —o- - - S ‘
in the receiver compartment was analyzed using high-performance liquid 508 B | 15 - ﬁs_kl
chromatography (HPLC). X 0.4 - 1 2 = | = mEUNIVERSITY o
Four different study conditions (described within the Results section) were utilized to m R — : | ; 5 00 4 z | j : | | MISSISSIPPI
systematically evaluate the impact of a and viscosity on release and permeation of 0.0 A 4= = v ' 0 4 8 12 16 20 24 " q '
. . I 0 4 8 12 16 20 24 Time (h) CHOOL OF PHARMACY
metronidazole from the formulations. Data are presented as mean + standard deviation. Time (h)
Increase in metronidazole flux was observed with increase in fractional solubility | Similar metronidazole flux was observed with different formulations with the same
Viscosity Formulation and decrease in viscosity of the formulation fractional solubility, but different viscosities. mA U S FUUD & DRUG
Case 1 Varying Constant Aqueous drug solution. Finite Vecon' MR COMEIAIES WILh VRR Determining P CONEIRIes W Flux Determining ADMINISTRATION
mg/mL y Viscosity Factor a Factor
Case 2 Varying Varying DATENEE [P=Er TR SEEns, Infinite . . Viscosity did not Viscosity did not
7.5 mg/mL Case 1 Varying Constant Increased with a Yes a Yes a .
| change change Contact Information:
Case 3 Constant Constant Aqueouss r(;l]rgu/?niolutlon, Infinite Case 2 Varying Varying Increased with o Yes Yes Inconclusive Yes Yes Inconclusive S. N. Murthy Group
http://home.olemiss.edu/~murthy
Different PEG-water systems Case 3 Constant Constant No change with a Yes Yes Inconclusive Yes Yes Inconclusive Email ID: murthy@olemiss.edu
Case 4 Constant Varying with the same fractional Infinite Phone No.: 662-915-5164
solubility (a=0.5) Case 4 Constant Varying No change with a No Yes Viscosity Yes No a
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