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Background

Need for Novel Male Contraceptives

Long-Acting Reversible Contraceptives
Over 120M (LARCs) are the most effective and reliable

- forms of birth control?.
Unintended
o ‘Ijl}::;\ T AV~ S
Pregnancies D ' .
1 \ \: : »
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1: State of World Population 2022 (UNFPA); 2: Long-Acting Reversible Contraceptive (LARCs) methods (Bahamondes 2020) _ 2
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Background

High dose EP055 (125-130 mg/k
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Non-Hormonal contraceptive drug o

developed by Eppin Pharma® o

z w0l
* Irreversibly binds to C-terminal of : But has high plasma
epidydimal protease inhibitor E 0 clearance, requiring
(EPPIN) on sperm surface 2 2 extremely frequent

e Short plasma half-life of 10.6 mins ] SRR dosing.
* Retained in testes for approx. 3 days time (minutes)
3: Inhibition of sperm motility in male macaques with EP055, a potential non-hormonal male contraceptive (O’Rand 2018) 3
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Background

In-Situ Forming Implants (ISFls)

Long-Acting®
\; 30+ Day Delivery Possible

Biodegradable polymer .
Water-miscible organic Water influx Sustamed, Tunable Release
b lvent Solvent efflux ; ; : ;
RW) ,,,,, s BRI, * Fine-tuning concentrations and properties of polymer, solvent,
and drug
Phase Inversion . 4
G st hialoiad >® Biodegradable and Removable

Non-invasive injectable administration

. e Controlled polymer biodegradation over time
Mechanisms of Drug

* Solid depot allows for removal if necessary
Release @ ISFIs can overcome frequent dosing of EPO55
8 1L required for long-term efficacy and promote
Diffusion-mediated  Polymer degradation-mediated adherence to become the first LARC for men.

4: Ultra-long-acting tunable biodegradable and removable controlled release implants for drug delivery (Benhabbour 2019)
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Research

Project Aims
Aim 1: Optimize ISFI Formulation Aim 2: Investigate
In-Vitro Pharmacokinetics of Optimized

a) Tune ISFI components to Formulation /n-Vivo
achieve 30+ days of sustained a) Sustain EPO55 in Plasma and
release in vitro Target Tissues for 30+ days

b) Validate drug activity b) Assess reversibility following
post-release from ISF| system implant removal

c) Quantify residual EPO55 in
extracted depots
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Research — ISFI Formulation Optimization
Aim 1a: Tune ISFI components to achieve 30+ days of sustained release in vitro

% Drug PLGA:So PLGA Solv %
E e F 02 F.02 100 1:2 27kDa 100 0 48.2+4.5 17 days
2 = FO3 F.03 100 1:1.5 27kDa a0 10 10.5£1.5 27 days
0 = F.04 F.04 150 1:1.5 27kDa 90 10 13.0x4.8 35 days
S 5o =B FO5 100 115 27kDa 80 20 07 284
i = F.06 ' & 2 +20.3 s
g 3 ~ Ror 28.3
= | —— F.10 F.06 150 1:1.5 27kDa 80 20 30 days
o —— F.11 +18.0
E o FO7 150  1:2 27kDa 80 20 65.612.4 16 days
8 0 10 20 30 40 PLGA: Eol)(efctlc gloﬁl_;ycollc) ag||d MW: %ﬂ(ﬁlar WelggoNMP N- rr,iedhyl pyrro|4:6n4 BB: BeQZ)[I I(?»jenzoate
. +21.5
Time (days) F11 166 12 10kDa 90 10  70.9+3.4 21 days

F.04 [150mg EPO55/mL 1:1.5 27kDa PLGA:(9:1 NMP:BB)] achieved 35 days of
sustained release in vitro.
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Research — ISFI Formulation Optimization

Aim 1b: Validate drug activity post-release from ISFI system

—_ 20,0007 Alpha Assay — EPO55 Standard Curve
3 . e
S 16,000 Using 700nM Eppin (Signal Read at 24hr)
a-Eppin (007) %
o $ 10,000
& Protein A <
< N sy [
(]/\H‘\ > o 5,000+
HN NH, 6 ) : o
Ni NTA L\J EPO55 <
- 4 7 6 5 4 3 2
ol © LOG [EP055]
binding to Eppin -
TP | 600o EPO55 Sample Concentrations -
\ 1 02 Method Comparison
A .y
N M 400 - [‘active’ EPO55]
E by Alpha
~ 200-
. . . . . . . a [EPO55]
EPO55 biological activity is sustained following by HPLC
0t rrrrrrr TR TR 1
release from ISFI. 0 20 40 60
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Research — Pilot Pharmacokinetic Study

Alm 2:

r ~ -
EPO55 ISFI 50.L __ Tissue - 2 pe
\ Injection s.c. Plasma ¢ . Zamples // Depot y 4 k'J
\ n 24 total) Samples ! (teStes and ‘e Removal e
epididymis) ‘ ‘ ‘ ‘

30d 1d* 3d* 7d*

Post-Implant PK Analysis
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21d
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Research — Pilot Pharmacokinetic Study

Aim 2a: Sustain EPO55 in Plasma and Target Tissues for 30+ days
Aim 2b: Assess reversibility following implant removal

g § Post-Depot
3 10000~ Removal 2 100000 ;Removal
=] g 10000 PLOQ
< 1000- @
g = 1000 -
O
g 100+ g 100
o -
= 10 - 10
o o
o 14 +
o o
- 1 & 1 T T T
= ' ' ' ' = 0 10 20 30 40
0 10 20 30 40 _
Time (days) Time (days)
—— Epididymis - Testes

EPO55 sustained in plasma for 31 days and tissue for 21 days.
Drug undetectable following implant removal for reversibility.
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Research — Pilot Pharmacokinetic Study

w
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Aim 2c: Quantify residual EPO55 in extracted depots

N
o
1

Residual EP055 (%)
o
|

0125 1 7 21 31
Time (days)

0125 1 7 21 31
Time (days)

Depot mass loss observed over time.
Residual EPO55 quantified in depots retrieved at day 31 post administration.
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Conclusions and Future Directions

In Summary Next Steps for EPO55 ISFI

* Optimized EPO55-loaded ISFI for 35 Examine additional tissues for drug

days release in vitro reservoir

* Sustained drug in plasma/tissue  Efficacy of EPO55 levels observed in
with potential for longer release Vivo

e Demonstrated treatment  Characterization of optimized
reversibility following depot formulation long-term stability
removal
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Supplemental

Characterization

EPOS55 is highly soluble in NMP and DMSO
Approx. 490mg/mL in both

EPO55 has no/very low solubility in BB
Below HPLC LLOQ of 17ng/mL

EPOS55 is light sensitive
20-30% degradation after a week

EPO55 is very hydrophilic
LogP -2.67
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Supplemental

Method Development
EPO55 Quantification by HPLC EP055 Standard Curve at 240nm

100000
mAU | "DAD1 E, Sig=240,4 Ref=off (EP055 2021-06-30 12-32-041001-P1-A2-EP055 Meth Dev - og MK2048.D) P )
*DAD1 E, Sig=240,4 Ref=off (SarahAnne\EP055 2021-06-30 14-41-46\001-P1-A2-EP055 Meth Dev - 75 20min.D) 10000 - S
*DAD1 E, Sig=240,4 Ref=off (SarahAnne\...5 2021-07-06 14-16-50\001-P1-A6-EP055 Meth Dev - 2_1 Water_MEO.D) /
1600
5 1000 Y 4
'
1400 < P
S 1004 * Y =62.62*X + 0.000
.,/
1200 ped R? =1.000
.,/
i P
1000 10—e
800 1 T T T 1
0.1 1 10 100 1000
600 .
Concentration (ug/mL)
400 [] /
200 I Run 3 (215 pg/mL) g
/ ] un 2 (130 pg/mL)
0 e / L Run 1 (260 pg/mL)

............................. LLOQ: 15.7ng/mL
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