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Imvexxy® (estradiol) vaginal inserts are small, light pink, tear- ] Disi : : . _ o _ .
shaped inserts for manual placement into the vagina. The Disintegration time ] Release of estradiol at various stirring rates ] Effect of globule size on estradiol release
insert contains two components: a “shell” that encapsulate * Disintegration of the “shell” occurred at the seam line. - : : - ; :
3 “fill” formulation. In order to understand the effect of  The disintegration time ranged from 2-60 minutes depending on the study conditions usi ng Fra Nz d IfoSIOn Cel lS US| ng the reversc dlalySIS mEthOd
formulation and m.an foCtUFING DrOCESS barameters on the (agitation rates and media volume). * The release rates of estradiol from the fill formulation emulsified to
.u UKL [2 _ p = The disintegration time was found to be inversely proportional to the agitation rate. * Anincrease in the release of estradiol from the emulsified fill formulation and small, medium, and large globule sizes were similar using the reverse
quality and performance of such vaginal inserts, it is emulsified insert was observed as the stirring rate increased. dialysis method.
necessary to develop appropriate in vitro performance test
methods that are sensitive and discriminating. <
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performance test methods that are sensitive and f 1 Dicintesration of the “<hell” in the SUF g : :Z s
discriminating and evaluate the critical performance . . '8 2. Lisihtests 'Onf)  Snelin e. ' "éo.s, §0_5 < 0 !
attributes of vaginal inserts using Imvexxy® (estradiol) ] Diffusion rate across 0|I-aqueous interface S 00 — . S0 ——8 ————— - = “-f:] . 6.0 8.0
R , , , , . . S
vaginal insert as a model drug product. * At both the high and low loading concentrations of estradiol, the diffusion rate of SQRT (hr3) SQRT (hr?3) e
estradiol from aqueous SVF to the oil phase was greater than the diffusion rate of Fio & Parcentace of estradiol released versus time from the emulsified fil
M ETHODS estradiol from the oil phase to the aqueous SVF. Therefore, it is hypothesized that fogrm.ulation ho%no e e et e VT e oo e et e
estradiol will be spatially located within the emulsified oil droplets as the fill formulation is Fig 3. Cumulative amount of estradiol released versus square root of time at N fessures (20§O 15000, and 30000 PSI) to produce
The disintegration time of the shell of the insert was released and mixed with the vaginal secretions. various stirring rates from either emulsified fill formulation (left) or emulsified d'c;f 5 obul p. . ’ _ 3:49 8 2783 187 € P el
ot ' - . EEUS - - - insert (right) using Franz diffusion cells (n=3 replicates; mean * SD). ifterent globule sizes (Z-average (nm): 349.8, 228.3, 187,6 respectively)
assessed at several agitation rates and using different A greater diffusion rate of estradiol from SVF to the oil phase was observed at the high using the reverse dialysis method (n=3 replicates; mean + SD).
volumes of simulated vaginal fluid (SVF). The disintegration loading concentration compared to the low loading concentration.
time was recorded as the first appearance of the fill A B
formulation in the SVF. oilphase —» (1T A [ t «—oilphase(1ml ] Effect of disintegrated gelatin shell on
(1ml) * |+ —}—:+ «—Estradiol hemihydrate . . . .
The distribution of estradiol between an oil phase and an cradio 7 | Now| [ Vo L L estradiol release using a reverse dialysis CONCLUSIONS
external aqueous media (SVF) over 4 hours was studied at Aqueous phase — [ J+—Aqueousphase method This study revealed that the disintegration properties of the
“high” and “low” concentrations. The diffusion rate of e e L == === o gelatin “shell” and the distribution and equilibration of drug
estradiol across the oil-aqueous interface between the two tZIZJ:?o‘i'"‘ :‘;‘f,';i,";‘.""“ estradiol  estradiol * The release of estradiol from the non-emulsified and emulsified fill formulation among the two phases of the emulsified fill formulation may be
phases was determined from the slope of the concentration oneentration. concentration Coneentration concentration decreaséd in the presence Of the disintegrated gelatin shell from the Imvexxy" critical performance characteristics of these vaginal inserts.
in receiver phase (oil phase or SVF) vs. time profile. AR S Diffusion direction: product in the external media. Further studies are underway to investigate the effects of the
_ . o LI mouspa *queousto o critical material attributes and the microstructural properties of
The release of estradiol from the insert emulsified in SVF C D Fill formulation and Imvexxy® insert Emulsified fill formulation and emulsified the emulsified formulations on the performance characteristics.
and the extracted fill formulation emulsified in SVF at ’ ’ Imvexxy” insert
various stirring rates was evaluated using Franz diffusion ° ° 3 0 _ g
cells. Additionally, in order to evaluate the impact of the 8 =" g o> £ 7 i e 3 o mulsiiedfil ACKNOWLEDGEMENT & D|SCLA|MER
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emulsification on drug release, estradiol release from 5 E 4 5% 4 SED : e g emusiies This project was supported in part by an appointment (Ghaled Hamed) to
emulsified and non-emulsified fill formulation and inserts in §§ ’ §§3 s 1/ : ) the Research Participation Program at the FDA, ORS, OGD, CDER, U.S. Food
presence and absence of disintegrated gelatin “shells” was 2 . g » l E D an.d Drug Administration, administgred by the Oak Ridge Institute for
also evaluated by the reverse dialysis method using Float-A- 1 ) _ 1 ! > ) ) } ) 0 , A . o Science and Education through an mte.ragency agreement b(?tween the
Lomar zlle 0 0 SQRT (hro3) ST U.S. Department of Energy and FDA. This poster reflects the views of the
! | P concentration of 37 loading concentration concentrationof 2.7 concentrationof 18.5 authors and should not be construed to represent FDA's views or policies.
The sensitivity of the reverse dialysis method to globule size , [ ve/miinel) - crispambinel) v/t inS¥ pemeinsm Fig 4. Percentage of estradiol released versus square root of time from either fill
. : : Fig 2. (A,B) Study design to evaluate the diffusion rate of estradiol over 4 hours. (C) Diffusion : ® . . . .
of the emulsified fill formulation was evaluated after , : , _ formulation and Imvexxy" insert (left) or emulsified fill formulation and emulsified
o , . , of estradiol from the oil phase to the aqueous phase (D,,,) at low loading concentration (37 e e () vele fhe reverss dilets methan (a2 resletes: mesn 2
er.nUISIfy.ln.g the f'”. formulation . us!ng the MI110P ug estradiol/1 mL of oil) and high loading concentration (185 ug estradiol/1 mL of oil). (D) SD) ’ - U S Foo D & D RU G
microfluidizer at various homogenization pressures to Diffusion of estradiol from the aqueous phase to the oil phase (D,,,,) at low loading ' e
produce nanoemulsions of small, medium, and large concentration (3.7 pg estradiol/1 mL of SVF) and high loading concentration (18.5 ug ADMINISTRATION
globules. estradiol/1 mL of SVF) (n=3 replicates; mean + SD).




