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PURPOSE RESULTS

RESULTS

A I(_)ng acting intrauterin_e system (IUS) containing levonorgestrel (LNG) Is | | Table 1: Parallel BE Study Results at 1 Year and 5 Year Table 2: Parallel BE Study Results at 1 Year and 5 Year for | |* Assuming that BE limits at 5 years are 80% and 125%, the number of
Indicated for contraception up to 5 years and for treatment of heavy for Hypothetical Generics with Faster Release. Hypothetical Generics with Slower Release. studies passing the BE limits at 1 year and 5 years can be computed for
menstrual bleeding for women who choose to use IUS as their method of _ m different BE limits at 1 year varying from 93% — 100/0.93% to 97% —
contraception. It contains 52 mg of LNG and it is intended to provide an HR + OUR - Year 1 g ‘ Year & 100/0.97%.
initial release rate of about 20 meg/day which is reduced by about 50 % o) - Year 1 Year > . - ear ear. . If the proposed BE limit is appropriate, the chance of passing the BE
after 5 years. Because of Iits local delivery of LNG, a conventional T, s (98,23,0i%2_56) (95_98,0i%i,35) 0 (0%) (Lower, Upper) (98.46, 101.55) (95.87, 104.32) criteria at 1 year Is expected to be similar to the chance of passing the
pharmacokinetic (PK)-based bioequivalence (BE) approach may play a GMR 99.25 96.33 0.05 (5%) GMR 100.76 103.87 BE criteria at 5 years.
lesser role in assessing the therapeutic equivalence of LNG IUS. In Sl (Lower, Upper) 197:72,100.80 192:26,100:58) ' (Lower, Upper) 925 10230 en s (2) tr+0.21s (b) 1ie—0-21
e : : : : : : GMR . : ' '
addition, considering that this product is designed to deliver LNG up to 5 (Lowfr',"{j‘ppe,) 196:97, 100,05 8873, 96.92 el (Lower, Upper) (100,00, 103.08) (103,62, 112,33 100- 100 T
years, a clinical endpoint BE study lasting for 5 years may not be 0.2 (20%) GMR 97.02 86.00 0.2 (20%) GMR 103.06 116.29 \
practically feasible. Accordingly, we explored alternative BE study designs S (Lower, Upper) (9549, 98.58) (82.11,50.07) S (Lower, Upper) OT22,00502) (LIS E8T20:87)
that involve product physicochemical characterizations and a short term (Lowfr"\"ﬁpper) 92.61.95.70) 7032, 7781 0.4 (40%) (Lowfr"\{?pper) 10465, 107,82 130,65 140.31) 75- 75-
BE study. We assessed BE metrics and statistical criteria, using GMR 91.34 63.59 o GMR 109.50 157.44 S q
guantitative modeling and simulation approaches, for the alternative in S (Lower, Upper) (89.80, 52.90) (60:17,67:20) W (Lower, Upper) (107.92,111.10) (152.26,162.79) 51 1
. . . GMR 88.61 54.64 GMR . . & O
vivo BE approaches for generic LNG IUS. (Lower, Upper] R B0 L3 SR 0.8(30%) [P 111,24 114,49 1773, 185,07 > 50 > 50
o GMR 85.97 46.98 : GMR 116.32 213.00 K 2
METH O D S S (Lower, Upper) (84.41, 87.56) (44.02, 50.14) AEON (| ower, Upper) (114.67, 118.00) (206.37, 219.86) & &
22- 2"
. . . . * Hypothetical generic products (TEST) with release rate constants differing by 5% up to 100% (6 ) as compared to — Tyear — lyear
Residual LNG was evaluated as alternative BE metric. Observed residual Rgfperence Lisgted Drug (RLD) VE/ere g;nerated (i.e. e + 6 X 1) J By 970 1p 0 () P — 5 years —5years | ..
LNG data were retrieved from the LNG IUS drug applications submitted to | | PR = R | | | _ - el _ | S|
the Agency. A first order rate equation (Residual LNG = Axet, where Ais | |° BE analysis was performed on residual LNG from virtual subjects ( n = 20) for RLD and hypothetical generics using 80% 0 00 0.04 0.95 0.96 0.07 0 0.0 004 095 0.96 097
the constant representing LNG content (mg) in the system at time zero - 125% BE limit
and k is first order rate constant (day1)) explained the observed data with | |* Then 90% confidence interval of geometric mean ratio (GMR) of the RLD and TEST at 1 year and 5 years were n =20, CV(A) = 3%, CV(k) =10%
incorporated variability. Then hypothetical LNG IUS generic products with || computed and the procedure was repeated 1000 times simulating 1000 studies. Figure 4: BE Limit of 95 — 105.26 % for Residual LNG at 1 year can
various different population release rate constants ranging from plus 100 be proposed to ensure BE limit of 80 — 125 at 5 year.
percent 1o m'tmcjls éog percenttl from .tTe ﬁeferencleééle?sg rate cons(tjantt 9 a4k a4 a4 e a4 s * Proposed BE Iimit of 95 — 105.26 % for Residual LNG at 1 year was
o o i e croduets ot S e ST S i e e e, evaluated by retrieving the residual LNG data for formulation C (which is
dqﬁcomazi_re c r_eterevlc/ce prod léc Enl K/Fl)od ctica gen_er|c8p;ozgc()s 4 q - - - also marketed in Europe and Asia) and formulation D (marketed in US)..
RI eren wgegp;)ln Sﬁ © u?e i+ cre ?y viadonna (version 8.3.23.0) an * BE analysis with proposed BE limit of 95 — 105.26 % at 1 year showed
(version 3.3.1) software for the analysis. that the formulation C and D were bioequivalent.
*éa ? * Aone year in vivo BE study would significantly shorten product
i - = > development time and could potentially encourage generic competition
Z Z In the LNG IUS product category.
— :I TEST4, k =15.88 (+ 40%) TESTS. k=6.72 (+ 60%) TEST6, k=7.56 (+ 80%) TEST7 k=284 (+100%) :I TEST4 k=252 (- 40%) TESTS, k= 1.68 (- 60%)
© 60 - © 60 | -
R | CONCLUSION
Q 4o Q 40l '::;:::,_____‘. - : i
i = 20 - 0l AT s T B . G * Residual LNG, which directly relates to the absolute amount of LNG
20 - 20 B o & o ® ol delivered while inserted, was evaluated as a potential metric for BE
- ‘0. RLD 10 RLD | | ) determination of LNG IUS.
10 I Test — s _ |\  Our analysis suggests that a BE limit of 95-105.26% for residual LNG at
12 3 45 | 1 23 45 12 3 45 | 23 435 one-year (12 M post insertion) would ensure that residual LNG amount at
. . . . Time (Year) Time (Year) five year is within 80 — 125 %.
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Figure 1: Observed Residual LNG from Virtual Population (n = 1000) Formulations and Model Simulated Residual LNG in Formulations and Model Simulated Residual LNG in
and from an array of Investigational New Drug (IND) and New Drug Virtual | Population ~ with  Hypothetical =~ Generic \F/lrtuall _ Population  with Hypothetical Generic The views presented in this poster by the authors do not necessarily
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