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SUMMARY RESULTS .

Currently there i1s no specific compendial assay for dissolution for topical ophthalmic

. . . . . . N Table 1. Particle size and zeta potential measurements of various 5
emulsion formulations. A topical nanoemulsion formulation of difluprednate (glucocorticoid), . ==
. . . . . . DFBA emulsions (data represent mean x+=SD, n=3). 9
was approved for the treatment of inflammation and pain associated with post-operative 3
Inflammation following cataract surgery, and for the treatment of endogenous anterior uveitis. 5’220_
DFBA emulsions with same ingredients (Q1), and with same concentration of the ingredients Particle size (nm) PDI Zeta Potential (mv)
(Q2) to that of the marketed product were prepared under different process conditions. This
study sought to develop in vitro testing methods to compare drug release from different Comm. P. 136.9+3.3 0.033+0.004 -6.24+2.53 _
emulsion formulations of DFBA, and be able to predict the clinical efficacy of the product. DFBA F1 136.9+1.4 0.106+0.012 -6.971t1.94 0 1 >4 T_3'6 . 48 60 -
. - . . . . 11mMcC
f\;]esultsksutggest tdhat,t at gélvtin conﬁqﬂgns, no S|g-rt1.|f|c?ntdd|fference btetv;/-een. Fthforfmulatllotr.] and DEBA E2 207.4x1.7 0.165+0.025 -6.971£1.45 Fig. 7. In vitro release profiles of different DFBA emulsion using 25 kD RC dialysis
e marketed product, an e method was sensitive to drug concentration in the formulation. o
P J DFBA F3 372.248.1 0.335+0.041 9.25+1.18 membrane.
DFBA F4 433.9+5.8 0.310+0.036 -6.97+2.88 >0 - Comm. P.
——— DFBA F1

M ETH O DO L OGY DFBA F5 781.2+24.4 0.327+0.028 -10.41x1.41 40 |——DFBA F2 e
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Preparation the difluprednate emulsion:

2
The difluprednate emulsion formulation 1 and 2 (F1 and F2) were prepared Iin two steps. In the %ﬂ % 0 - F //
first step, the difluprednate coarse-emulsion containing 0.05% difluprednate, caster oil as an oll Em = 2 . ~
phase and polysorbate 80 as an emulsifying agent was produced with PolyTron System at 70 °C % %0‘8' 0. o /
and 12000 rpm for 1 h. The coarse-emulsion was subjected to a high-pressure emulsification “""20(} Z / ‘
(Microfluidizer M-110P) at 10,000 and 30,000 psi pressure for 10 volume cycles. The '504 o e

difluprednate emulsion formulations 3, 4 and 5 (F3, F4 and F5) were prepared with PolyTron
mixture system at different temperature, rotor speed and time conditions.

Characterization of DFBA emulsion:
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Fig.8. The comparison of different difluprednate emulsions release profiles using 20
kD CE dialysis membrane. Statistical analysis was performed with Student’s t test. *,
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Particle size, polydispersity indexe (PDI) and zeta potential of all the prepared DFBA emulsions . " Comm. P. DFBA F1 DFBA F2 DFBA F3 DFBA F4 DFBA F5 **and *™* indicate p < 0.05 for Durezol versus F1, Durezol versus F2 and F1 versus F2.
were determined by dynamic light scattering (DLS) analysis using ZetaPALS zeta potential Comm. P. DFBAFI DFBAF2 DFBAF3 DFBAF4 DFBA F5 OO - P.(0.05% DFBA)

: : : - : : : : —=— Comm. P.(0.05%
analyzer (Brookhaven, NY). The osmotic pressure and viscosity measurements were made by Fig.1. Determination of osmotic pressure Fig. 2. Determination of viscosity for |—e—DFBA F1(0.05% ) 2
5004 Micro-OSMETTE automatic osmometer (Precision System, MA) and Brookfield DV3T for different DFBA emulsions. different DFBA emulsions. 20| T DPFBA F1(0.1%)

—v— DFBA F1(0.025%) o

Rheometer (Brookfield, MA). L00- =
Determination of DFBA in emulsion: oo 80_- | :;-/60_ |
The DFBA In emulsion was analyzed using a Shimadzu HPLC system equipped with a LC 20 AB 100000 - R*= 0.9996 é - /
solvent pump, SIL-20A HT autosampler, CTO-20A column temperature oven and a SPD-20A 80000 - _ 60~ §40— B /——'
UV/vis detector. Separations were accomplished on Waters Atlantis (250X4.6 mm id, 5 um é’ 0000 540_ % =
particles) at 40 °C. The mobile phase consisted of acetonitrile and water (60: 40) at a flow rate of & oo = 50- /
1.0 mL.min™t. The injection volume was 10 L, the absorbance was measured at a wavelength of 70000 20 - _— { Agm ¥ -
245 nm. 0 | | | | | | - )J \ A 7z F< . . . . . . . . . . .
In vitro DFBA drug release: 0 o ZOSSBAc::f.O(ng/r:ffo R 0 | 4 Time (ivﬁn) 8 | 12 Fig. 9. Uomp:rlson the :zlease prozries Tor{ﬁ?tghd)me?fm conten(ioor DFBA 7(5.025,
Dialysis method: In vitro release profile of the prepared difluprednate emulsions (F1, F2, F3, F4 Fig.3. Calibration curve of DFBA in the Fig-4. A representative HPLC chromatogram 0.05and 0.1%) using RC25 kD (diluted with STF).
and F5) and the commercial product were investigated by dialysis method using Spectrum concentration range of 0.025-5.0 pg/mL. for the dissolution sample of DFBA
dialysis membranes of different nature (CE, Cellulose Ester; and RC, Regenerated Cellulose) and emulsion . DISCUSSION
molecular weight cut off (10, 25 and 50 KD) with 0.05% sodium lauryl sulphate (SLS) iIn P— || ZropEs 10k
phosphate buffered saline (PBS) as the dissolution medium. A 1 mL of emulsion was diluted with —RCBKD ) —+—PES 50 kD . . N

. . _ . . . . B SOMD A ¢| [=——RC30kD ] Rate of drug release from the formulations was higher with dialysis membrane
simulated tear fluid (STF) at 1:4 ratio was accurately placed into the dialysis bag and the bag was o] cE20im made of cellulose ester (CE) as compared to regenerated cellulose (RC). Rate of
suspended in 75 mL of the dissolution medium. A 1 mL of dissolution medium was withdrawn at S drug release also increased with increase in MWCO from 25 KD to 50 KD. A
predetermined time Iintervals up to 72 h and replaced with the same volume of fresh release 524(} Py statistically significant difference in release profile was seen between F1 and F2
medium to maintain a constant volume. The concentration of difluprednate in the samples was 8 3 formulation when a dialysis method using CE 20 kD membrane was used.
determined by HPLC. ‘Zm R~ Howe_ver_, the Qiﬁerencc_e was margingl. Ultrafiltration method was not suitable for

_ _ - the discrimination of different emulsions. As at the low centrifuge speed no drug

Ultrafiltration Method: / L release was observed, whilst the whole emulsion will come out at the high
In vitro release profiles of the prepared difluprednate emulsions (F1, F2, F3, F4, F5) and the D a— T (h; 3-0 " 2 " sooomm,4mmsooom‘!1,4minsoom;r.ﬂmimmmooﬁnﬂmmaoompfn,amm centrifuge speed. Studies are In progress to differentiate the permeability of the
marketed product were also investigated by ultrafiltration method using ultrafiltration tube of Time (h) above selected DFBA emulsions using fresh rabbit corneal epithelium, and
different nature (PES: Polyethersulfone; RC: Regenerated Cellulose) and molecular weight cut off Fig. 5. Effect of different nature (CE and RC) Fig. 6. Effect of different nature (PES pharmacokinetic study in a rabbit model.
(10, 30 and 50 KD). A 1.5 mL of the emulsion diluted with simulated tear fluid (STF) at 1:4 ratio z%o; rgfmgi(:;l,iriswﬁ:gmb?;;eosﬁ O(iO’thzeE) ?er;gagg and RC) and molecular weight cut off ACKNOWLEDGEMENTS: Research reported in this poster was supported
was accurately placed into the filter device of ultrafiltration tube and centrifuged at different speed profiles of DFBA F1. f)lno’th?’g raerlledag(e) gr?))ﬂ,oefs“;?gf;'gj“gg‘ _tUbe by the Food and Drug Administration (FDA), Center for Drug Evaluation
and time. Aliquot of the filtrate was collected from filtrate collection tube and diluted to 2 ml with Research (UO1FD05184). The content is solely the responsibility of the authors

methanol. The concentration of difluprednate in the samples was determined by a HPLC method. and does not represent the official views of the FDA.
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