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Ordinary matrix implants containing 1 or 2 % w/w 17B-estradiol (E;) in Eudragit® RS
(ERS) and multi-layered matrix (Geomatrix") implants containing 10, 20 or 30 % w/w E; in ERS
in cores and with ERS as barriers were prepared by direct compression and then treated with
dichloromethane vapor. Similarly, three other sets of implants were prepared with 30, 40 or 50 %
w/w norethindrone (NET) in Eudragit® RL (ERL) or ERS in cores and ERL or ERS as barriers or
without barriers. In vitro release studies of E; or NET implants were carried out in 3.5 % w/v
benzalkonium chloride in phosphate buffer pH 7.4 under sink conditions using a horizontal shake-
bottle method (at 37°C, 120 rpm) with the mass released of E; and NET being quantified by
validated HPLC assays. Release profiles of Geomatrix® implants containing 10, 20, and 30 % w/w
of E; when using ERS both in the active cotes and the barrier layers were similar. In the same way,
the similar release profiles of Geomatrix® implants containing 30, 40, and 50 % w/w of NET when
using ERS in either the active cores or the barriers were observed. An increase in percent amount
of drug in polymeric core which corresponded to an increase in the porosity upon drug depletion
and a reduction in the tortuosity had no influence on drug release proﬁle Moreover, release
profiles of implants with 30 % w/w NET in ERS in cores and ERL or ERS in barriers or without
barriers were similar. Therefore, Geomatrix® design did not act as an important factor in
controlling the E; and NET released. First 60 % of E, released from implants containing 10, 20, or
30 % w/w E, in solid dispersions apparently followed the zero-order kinetics while that of
implants containing 1 or 2 % w/w E; in solid dispersions deviated from the zero-order kinetics.
Furthermore, E, daily release rates of implants containing 1 or 2 % w/w E; in solid dispersions
drastically decreased whereas those of implants containing 10-30 % w/w E, in solid dispersions
were constant during 1-5 days. The examination by polarized light microscope and X-ray powder
diffraction revealed amorphous E, in solid dispersions containing E; at 1 and 2 % w/w and
crystalline E; in solid dispersions containing E, at 10, 20, and 30 % w/w. Thus, E, dissolution rate
played the dominating factor in controlling drug release and provided the zero-order kinetics in
implants containing 10, 20, or 30 % w/w E, in solid dispersions. For implants containing 1 and 2
% wi/w E, in solid dispersions, E, dissolution rate did not perform the dominating factor in
controlling drug release and drug release deviated from the zero-order model. From thermal
analysis, thermograms of E; in ERS solid dispersions at concentration range of 0-100 % w/w
manifested melting point depression and single T, point as a function of composition, which could
be explained by the Flory-Huggins theory and the principle of Gordon-Taylor equation,
respectively. This supported the miscibility of E; and ERS.
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