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PURPOSE Carbopol® 980 variation up to = 25% appears to have no significant impact on | RESULTS

Differences in formulation and manufacturing process may influence the

physicachemical and siructural (Q3) properties of topical products. in vitro performance of the diclofenac sodium gels used in this study

« Changes in Q3 properties may affect drug product performance.

Q3 Properties
« The measured Q3 properties were similar across the five gels except rheology.
* Microscopy: Diclofenac sodium was fully dissolved in all gels.

* Rheology: Zero-shear viscosity increased with increasing carbomer concentration
(Table 3).

IVRT Method Development

* Receptor solution selection: Diclofenac sodium solubility in phosphate buffer saline pH
74 = 7.05 £ 0.29 mg/mL (n = 3), which is above 10x of the maximum drug
concentration in the IVRT receptor solution at 6 hours.

*  Current study aim: o g

» To develop and validate a discriminatory in vitro release test (IVRT) method and an
in vitro permeation test (IVPT) method

« To assess the impact of quantitative differences in carbomer on the performance of
diclofenac sodium gels.

METHODS

STEP 2 STEP 3
Part B: Dissolution of methyl Part C: Dissolution of drug in
paraben and propyl paraben in propylene glycol at 550 rpm for 3 h
propylene glycol at 550 rpm for 2 h (2 hat45°C)

| |
— - y e :__'h; - N

 Membrane inertness: drug binding was negligible at 32 £ 1 °C, for 6 h

Gel Manufacturing . N En | | « Method was linear, precise, and reproducible with an average R?* = 0.9989, intra-run
. —_— .. : o _ o M. _ o
* Five diclofenac sodium gels, 0.5% w/w containing propylene glycol, methylparaben, ‘ == | s Bz coefticients of variance (% CV) = 5.53% and inter-run CV = 4.45% (n=6).
propylparaben, sodium hydroxide and water were prepared by varying the amount of ren e e —/ Adcition o Pt o Par A part C: issluton o rug i — IVRT Results (Figure 3, Table 4)
c ® . ) water with rapid stirring Neutralization of Part A.+Busir.15 18% w/v propylene glycol at 5&030 rpm for 3 h . .
ge”mg a.genr::, Car.bolrzr?er h01m0p0|ymer type L (CarbOpOI 980) nE ManUfaCturmg (Ref”gerategt4°Cd°"emight) - Nuiﬁg'afilylﬁﬁvgeedpbuynfgizmﬁ(::Lti'ffZt?rfriiagritc e Vertical diffusion cell (VDC) system Sample collecti Chromatographic analysi * Diclofenac sodium release rates were Comparable across all gels'
process is shown in Figure 1. 400 -900 rpm ! A romAroBrapICanEEE _ _
] _ « Gel with 0.375% w/w carbomer (reference—25%) showed higher release rate compared
FormUIatlons' Preparations;E:SL‘;; w/v NaOH to Other gels
- Reference: The reference formulation contained 0.5% w/w Carbopol® 980 (Table 1) solutioneing e bath . aNo - - e _ 0/ indinati i
. . _ _ Figure 1. Schematic representation of the manufacturing process for diclofenac sodium gels Figure 2. Schematic representation of the IVRT and IVPT setup 9.0 /o COﬂleent mtgrval (C1) va!ues BEE W 791l ehoe A) IElEENIng] Mo SElEeE]
* Modified: Four modified formulations contained 0.55%w/w (reference+10%), difference in the diclofenac sodium release rates for the modified gels compared to the
0.45%w/w (reference-10%), 0.625%w/w (reference+25%) and 0.375%w/w reference gel. ’
90% Confidence Interval
(reference-25%) of Carbopol® 980 Performance test In vitro release testing (IVRT) In vitro permeation testing (IVPT) Q3 Parameter Reference - 25% | Reference - 10% Reference Reference + 10% | Reference + 25% Comparison | LowerLimit | Upper Limit
I Ingredients I Quantity (%w/w) Equment Vertical diffusion cell (VDC) system Vertical diffusion cell (VDC) system pH 7.49 + 0.01 7.37 + 0.03 7.50 + 0.01 | 7.31 +0.02 7.55 + 0.03 Reference vs Reference - 25% 111.69 126.47
. . (Logan Instruments, NJ) (Logan Instruments, NJ)
Diclofenac sodium 0.5 5 t 4 (500 ; g Water activitv readings Reference vs Reference - 10% 92.43 105.88
Carbopol® 980 05 T— PES (Milipore Express®, 045 m, 13 0 e Y Roforence vs Reforonco + 10% 9109 10073
mm, hydrophilic TEWL < 10-15 g/m?/h 25°C 0.9721 + 0.0002 0.9568 + 0.0003 0.9613 + 0.0003 0.9607 + 0.0012 0.9628 + 0.0010 Reference ve Reference + 25% 88,33 09.78
Propylene Glycol 15 32°C 0.9618 + 0.0018 0.9553 + 0.0023 0.9552 + 0.0010 0.9536 + 0.0002 0.9535 + 0.0006 : .
Diffusional area 0.64 cm? 0.64 cm? . e Table 4. Comparison of release rates across the four modified gels vs. reference gel
Methylparaben 0.1 Visual description - _
propylparaben 005 System temperature 32 £ 1 °C (using heat block) 32 £ 1 °C (using heat block) Color Colorless Colorless Colorless Colorless Colorless IVPT Sensitivity (Figure 4)
_ o Clear/ opaque Clear Clear Clear Clear Clear  Flux profiles for the marketed formulation (Voltaren®) and reference gel were visibly
Sodium Hydroxide 18% wiv Q. StopH 7.3-7.5 VDC volume 5mL 5mL Texture Smooth Smooth Smooth Smooth Smooth different from each other in all 3 donors illustrating the IVPT method is sensitive to
Water Q. S 100% wiw | | | Odo_r Chemical odor Chemical odor Chemical odor Chemical odor Chemical odor formulation differences.
Receptor medium Phosphate buffer saline (PBS) pH 7.4  Phosphate buffer saline (PBS) pH 7.4 Particulate matter None None None None None
Table 1. Formulation composition of diclofenac sodium gel, 0.5% w/w (reference formulation) _ IVPT Results (Figure 5)
- Dose 1000 mg 15 mg/cm? Air bubbles Very few on Day 1 Very fewon Day 1 Very fewon Day 1 Veryfewon Day 1 Very few on Day 1 _ _ o o _
Q3 Characterization: \ ov Dav 10 \ ov Dav 10 \ ov Dav 10 \ ov Dav 10 \ ov Dav 10  Permeation and flux profiles were similar across all gels. No significant differences
» Appearance, color, texture, presence of particulate matter and air bubbles, and odor Duration 6 h 48 h Microscopy one by Lay ohe by Lay ohe by Lay ohe by Lay ohe by Lay observed in permeation or flux for the modified gels compared to the reference gel.
WD EEREeaEtl VL Sampling times 1,2,3,4,5,6h 0,8, 12, 16, 20, 24, 30, 36, 42,48 h I hase states Single Single Single Single Single CONCLUSIONS
 pH Measurement - Determined at room temperature using Mettler Toledo pH meter. Undissolved API None None None None None
' : D 0 102.75 £ 1.36 95.84 + 0.90 08.44 + 2.49 97.7 £ 0.92 08.81 + 2.04
- Water Activity (aw) - Measured at 32°C using an Aqualab TDL2 water activity meter. R 200 4L 200 pg/em/nl Z::c?-gr?:::r\‘/tis(cgsity Validated IVRT and IVPT methods were developed for diclofenac sodium topical gels.
+
 Microstructure Analysis - Examined under a Nikon Eclipse E200 microscope Chromatographic system Agilent 1100 series system Agilent 1100 series system (Pa.s) 901.33 £151.67 1874 £100.04 2636.33 £ 413.49 3605 £ 509.82 425733 £ 620.52 « All modified gels showed similar Q3 properties to the reference gels, except rheology.
equipped with an Excelis HD digital camera (1080p) using brightfield and cross- . : : : :
pglafirz)ed light J ( P) 2 2 Table 2. Summary of IVRT and IVPT study conditions Table 3. Q3 properties of diclofenac sodium gels containing different amounts of Carbopol® 980 (data are presented as 1I:n V'trol release rates and flux profiles of diclofenac sodium were comparable across all
| Mean + SD, n=3) Ive gels.
’ Drugt.f(.)odnter)t Deterllrglr][agogl -h D”rjfg extract?d T(;OT] the tgel Wr']th I—Tlflfr(])aml and 1 . - Altering Carbopol® 980 concentration (x25%) did not significantly impact the in vitro
quantified using a validated High-performance liquid chromatography ( )- ggla)o Product Release rate } performance of the diclofenac sodium gels used in this study.
- Rheological Evaluation - Conducted at 20°C using a DHR-2 rheometer (TA 3 1400 0 (ng/em /h) s 3.0 -
Instruments) fitted with a 40 mm, 1° cone on an advanced Peltier plate. 3 Reference - 25% | 94.145.99 I ,..v::.'.'é | RE F E RE N Q E S
g 1200 Reference - 10% | 78.73 £5.57 e % ,,,, 2.5 |
Performance Studies 3 Reference 79.53 +2.95 e T~ 20 _ _ _ _
« IVRT and IVPT studies were performed usina vertical diffusion cells (LO an o 1009 Reference + 10% | 75.82 £3.91 .é """"""""""""" £ 20 s 1. Draft GUld.anCG for Industry: In Vitro ReleaS.e Test Studies for Topical Drug Products
- - P 2 S S 800 | Reference +25% | 74814471 | .4 5 E ] Submitted in ANDAs https://www.fda.gov/media/162476/download
Instruments) in accordance with the relevant FDA guidances [1,2]. < I T S =
Study Design: The receptor solution, dose amount, study duration and sampling S 600 gt P \ < 2. Draft Guidance: In Vitro Permeation Test Studies for Topical Drug Products Submitted in
- otudy Ign. ution, unt, study durat | > - = E 10 ANDAs https://www.fda.gov/media/162475/download
intervals were carefully chosen, and the parameters are summarized in Table 2. E 400 ; 1.0 ]
. IVRT Method Development 3 900 s 05
o ; : . —
* Receptor solution selection: drug solubility was tested in the receptor solution 0 ’ ‘ _
. Memb i art . binding to th h v e e S e 1] O 0 5 10 15 20 0.0 X 5 » > ” ” ” ” " . - 0.0 : ) - ” . . " iy o ; 5.0 This work was supported by the Broad Agency Announcements (BAA) #75F40123C00213
Anrlelieinls ks i) kel ie e iEnlelelnts tieks Sonlt] el el s o Square root of time (min) Time (b e () from the U.S. Food and Drug Administration (FDA). This poster reflects the views of the
. idation: ' ' ' IS ibili - —Voltaren — _ 10° 259 e 0% e 1250 authors and should not be construed to represent FDA's views or policies.
g\lls/-rR_llylre:r?gSv;lrael Igoa::jzr;teedvilsuligiﬂeo.';.ellfneig::tc)g ?(;.frf]ljllaotT (v) nand reprOdUCIblllty across ® Reference - 25% ® Reference - 10% ® Reference ® Reference + 10% ® Reference + 25% Reference Voltare Reference Reference-10% -&-Reference-25% Reference+10% Reference+25% p p
- IVPT Sensitivity Testing: The reference formulation was tested against a marketed _ o _ _ _
formulation (Voltaren® topical gel) to confirm the sensitivity of the IVPT method Figure 3. IVRT profiles of diclofenac sodium gels; insert table: Figure 4. IVPT sensitivity testing: comparative flux profiles f(:))r Figure 4. IVPT flux profiles for diclofenac sodium gels
| | | | release rate of diclofenac sodium from the five diclofenac sodium reference diclofenac gel vs. marketed formulation (Voltaren®) (data are presented as Mean + SE, 3 donors, 3 replicates per donor) RUTGERS UNIVERSITY
- Pivotal IVRT and IVPT studies were performed for all five formulations gels (data are presented as Mean + SD, n = 6) (data are presented as Mean + SE, 3 donors, 3 replicates per donor)
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