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PURPOSE RESULTS CONCLUSIONS
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significant quantitative changes in the formulation composition o E 150 - (17.35 + 1.29 to 213.63 + 0.98 mg/mL). formulations of diclofenac sodium topical gels, changing the PG
and a dynamic change in the degree of saturation of the active 73 € 100 - concentration to greater than 10% relative to the reference gel (40%
pharmaceutical_ ingredient (API).as sqlvents n the formulation - g 53 - Most significant changes in saturation solubility were observed around the w/w PG) influences the performance of the diclofenap sodium gel. The
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s.aturatllon-_tllme prof_lles of the APl may have dn‘fe.rences In % PG starting PG concentration for the reference gel for the remaining studies. primarily be driven by thermodynamic activity.
bioavailability. Previously, we demonstrated that it may be Figure 1.Solubility of drug in PG : water binary solutions
feasible to utilize fractional solubility as a measure of degree of Table 1: Composition of diclofenac sodium topical gels Table 2: Critical quality attributes (CQAs) of diclofenac sodium topical gels

saturation, in conjunction with in vitro permeation testing
(IVPT), to evaluate the influence of quantitative differences in
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inactive ingredients (i.e., polyethylene glycol (PEG)-200) on the 0.5 FUNDING
performance of topical gels containing various APIs (i.e., m 6.9810.01 0.8910.01 0.99:0.01 2912.38+79.58
metronidazole, diclofenac sodium, lidocaine). To assess the Hydroxyethyl This project is supported by the Food and Drug Administration (FDA)
generalizability of the phenomenon, additional drugs and m 0-90%0.01 0-6720.00 0-9820.01 4199.65%626.91 of the U.S. Department of Health and Human Services (HHS) as part
inactive ingredients were investigated and are being presented ft ts, UOTFDO006507 totali 1,069,876 and UO1FD006496
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quantitative differences in propylene glycol (PG) on the Edetate - views are those of the author(s) and do not necessarily represent the
performance of diclofenac sodium topical gels. D-PG-F10+ 7-1120.02 0-8420.01 0-9520.01 4721.77236.08 official views of, nor an endorsement, by FDA/HHS, or the U.S.
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METHODS In situ drying (fractional solubility) study In situ drying (fractional solubility) study
| | 0.16 - 0.16
D|(.:Iofer.1ac topical sodium gel§ (0.5% wiw), were prepared 50.14 - =0.14
using different PG concentrations (Table 1). A small amount of :;0_12 ] ;0 o The in situ drying studies revealed I'DA o .
sodium hydroxide was required to adjust the pH to 7.0 £ 0.5. = . % ' 4 R that, compared to the reference gel,
The 40% w/w PG-containing product was considered as the = e U S— 2 0.10 - a greater change over time in the ADMINISTRATION
hypothetical reference gel. The PG concentrations in the rest of %0'08 % 0Bl f T fractional solubility profile for
the gels represent £ 10% and + 25% quantitative differences < 0.06 - o c 0.06 e ° . . . . diclofenac sodium was observed in
compared to 40% w/w in the reference gel. Critical quality "§0.04 : --D.PG-F40.Ref 5 0.04 - +D.PG-F40 Ref the + 25% PG variant gels
attributes (CQAs) of the gels including pH, water activity, - 0.02 - ﬁg:ggﬂgf £ 0.02 - ~-D.PG-F25+ compared to those observed in the
density, and rheological properties were characterized (n=3). An 0.00 , , , , , , 0.00 , "'D"?G'Fzr", , , , + 10% PG variant gels.
in situ drying study was performed on human cadaver skin in 0 1 2 3 4 5 6 0 1 2 3 4 5 6
Franz diffusion cells for all the formulations. The gels were Time (h) Time ( h) Topical Product Testing LLC
sampled from the donor compartment periodically for up to 6h. Figure 2. Fractional solubility of drug in £ 10% Figure 3. Fractional solubility of drug in £ 25%
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diclofenac sodium in propylene glycol: water binary solutions IVPT semi-infinite dose 0.8 - IVPT semi-infinite dose OF QUEENSLAND
was determined (n=3). Fractional solubility is calculated as the 0.7 - 0.7 - AUSTRALTIA
ratio of the concentration of APl in the formulation to the < 0.6 - +D.PG-F10+ = 0.6 - -D.PG-F25+ In alignment with the above
saturation solubility of the APl in the same formulation at any ‘E 0.5 - -D.PG-F40.Ref T 0.5 - ~-D.PG-F40.Ref observation, greater differences
given time. A semi-infinite dose IVPT study was performed on é 0.4 +D-PG-F10- S, 0.4 - *D-PG-F25- were seen between the IVPT flux Contact Information:
human cadaver skin (3 skin donors, 6 skin sections per skin % 0.3 =03 - profiles of + 25% PG variant gels S. Narasimha Murthy Ph.D., Chief Scientific Officer,
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Figure 4. Flux profiles of drug from = 10% PG Figure 5. Flux profiles of drug from + 25% PG testingtopicals@qmail.com
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