10930-05-26  Retrievability, IVIVC, and Biocompatibility of a 2’-
deoxyadenosine-loaded Hydralese™ (PGSU) Implant

Dennis Shull, BS; Manasi Chawathe Baker, PhD; Stephanie Reed, PhD
Secant Group, LLC Telford, PA

armSci

CONTACT: dennis.shull@secant.com

PURPOSE RESULTS CONCLUSIONS
Biodegradable polymers traditionally used in long-acting 10% w/win PGSU &t Day 0 10% w/win PGSU'at week 1@( S . T * e S T ot o « Degrading by surface-erosion, Hydralese (PGSU) is
implantable (LAI) formulations, such as polycaprolactone (PCL) - In vitro release @ 18 By TP C A 00w g retrievable up to at least six months /n vivo. Hydralese
and poly(lactic-co-glycolic acid) (PLGA), rely on diffusion and wks ’ 60%-loaded PCL 1 (PGSU) provides multi-month sustained release from high
bulk-erosion to release their payload. During swelling and bulk- . Surface-erosion _ -+60%-loaded PCL 2 loadings (260% w/w) while retaining structural integrity with
erosion, some of these stiff polymeric implants become soft and observed %— 80% AR LAl minimal inflammatory response. o
pulpy, losing mechanical integrity. Some become brittle and S A g iggiizz:z Etgii . I\./I\/Fggyhg?/glztz’(cjr(;:plsgrtfe:g(t(ie;)rl] tl(o)ectjv?/greandteh\év';:I\r/]i\fovéizk;
stiff, pron-e to_breaking, increasi.ng infla.mmation In the | | from Hydralese X, 1} . % 60% — -+-60%-loaded PLGA 2 vitro dataset, R2 valt?es of 0.99
Z‘;;‘r):g‘l':g;fj::afy”d PSS (s AL Bl [ SV (PGSU) observed  [té = . iialrmmpenng Bt T e L 2 B :‘;T::::Q:;',-:g;ﬁ o were el - Histopathology of Hydralese (PGSU) exhibits litle to no
'  40%-loaded implant 40% widln PESUSERER0 40% w/w in POSELEREREI I E aox L7 1 Jr &Y | | | e d s e inflammatory response
Previous work has shown that the novel surface-eroding * 31% diameter loss . S | P ¢ 40%-loaded PGSU 2 « |SO 10993 testing demonstrates excellent biocompatibility
bioresorbable polymer, Hydralese™ (poly(glycerol sebacate) | I P ad ol e el * 20%-loaded PGSU 1 - All samples across all animals scoring zero or like
urethane) (PGSU) (Secant Group), can be loaded with high * 33% 2'dAreleased 20% ., ¢ 20%-loaded PGSU 2 negative control
drug loadings (260% w/w) with minimal burst release followed * 60%-loaded implant Wi erepn An Release % - ceee*’ e M | ¢ 10%-loaded PGSU 1
: : : : ) ; . - & ¢ 10%-loaded PGSU 2 100
by sustained linear, multi-month cumulative release, and good * 41% diameter loss 1’)2)5;3;’;;;23 g fi{f_‘;::;” o ° o —e—10% 2'dA
biocompatibility per ISO 10993 testing."? The surface-erosion . 78% 2’dAreleased B® & s : SvEIh o 9 4 6 8 10 15 14 16 18 20 27 24 76 —e—60% 2'dA
degradation mechanism also results in the structural integrity of £ sty g o0, 2070 | LSSV PworttminSSeBSoe ko rog 32020 [] 5210 RN S0 —— Time (weeks) = 80 - M =0.3477
the Implant remalnllng Inta(.:t luictighotice diaalicialioniig Figure 1. SEM images of 10% and 40% 2’dA-loaded Hydralese (PGSU) implants at three in vitro timepoints, Day O,  Figure 2. In vitro release curves of various 2’dA loadings from PCL (80kDa), PLGA (75:25, 80kDa), eq': R*=0.99
forietnevalieonthelmplantiiinecessary: Week 10 and 18. At 18 weeks in vitro, a similar diffusive ring is observed to a 40%-loaded implant at 6 mos. in vivo.>! and Hydralese (PGSU).1 §
@
| g % -Dermis_;H;irFD,;i;,:; 3 Adip;;eﬁssu; 7 e 40% w/w 2'dA in Hydralese at 3 months in vivo mmmm Mass Loss (%) A0%-loaded 3.5:1 PGSU-SF A ‘% °Y
OBJ ECTIVE | | o ey, 2 _ e & | e Diameter Loss () 70 L:;U M=2.419
In this work, the retrievability of Hydralese (PGSU) polymer - B T B By O TR Length Loss (%) £ 40 R2=0.99
implants loaded with 2’-deoxyadenosine (2'dA) at 40% and . o, & . ‘ —~— | 2'dA Release (%) o0 .
60% (w/w) was assessed in beagle dogs. The explanted rods ‘ ' %) | = 25 0 — S
were analyzed and an in vitro-in vivo correlation (IVIVC) was Suboutl __ G R0 “A\ ‘;" % < 20
prepared using previous USP |V dissolution data. Unloaded ~ ' | S 20 40 @
Hydralese (PGSU) implants were analyzed for inflammatory | : ‘, | AT ‘ A 5 %
response by histopathology as part of the dog study, and the ; | = S C = 20 > 0
complete suite of ISO 10993 biocompatibility testing was | ' ] " '\ g 10 50 0 20 40 60 80 100
performed on unloaded implants. P— B &0 AR In vitro cumulative release (%)
| | | s RPEe sy ‘k*l; 'R . I L 10 Figure 6. IVIVC of explanted rods and in vitro dissolution
I . " — ,Adipaseﬂs'sue ' IH i, Minimal fibroplasia 0 0 data from Figure 2.
METHODS - N\ Ve ¢ Moun
Implant Production: Hydralese (PGSU) implants were made N i _ A _': . M Mass Loss (%) 60%-loaded 3.5:1 PGSU-SE B.
amsof)drien\gﬂusly described using bench scale reaction-injection S L o SO e w5 -; - _fl;r;itzsl_:i;f} o RE FERE NCES
- - I —. < A . - Al RO L AR W | : 1. Smoot, C., Shull, D., Reed, S. (2020, October 26 —
e o || oo S St s st
40% . or 60% loaded 2’dA imp|ants ’ ana minimal 11Ioropiasia. NO cnronicC Intflammatory Cells or rtoreign noay glant rormations were opservea. Ef__ 70 E Loadlngs USIﬂg Novel Blodegradable Elastomer HydraleseTM
’0 | _ _ Table 1. Results of ISO 10993 testing 8 60 %0 7 (PGSU) [Poster Presentation]. American Association of
0% implants were retrieved at six months ) = 50 E Pharmaceutical Scientists.
b ElIie) 81070 (el AIREISe i L D T (S - 150 10993 Test >coring g a0 5 & 2. Reed, S., Smoot, C., Shull, D., D'Ottavio, J. (2019, July 21-
three, four, five, and six months Cytotoxicity 0/0/0 £ 30 ~ 24). Next Generation Long-acting Implantables Using Surface-
Explant Analysis: Explants were analyzed by dimensional Irritation: Intracutaneous Injection 0/0, 0/0, 0/0, 0/0, 0/0 20 80 eroding Elastomers [Poster Presentation] Controlled Release
change and mass loss, and the remaining 2'dA Systemic Toxicity: Systemic Injection 0/0/0/0/0 10 Society, Valencia, Spain.
REmEG 2 Gl ETllnEe] o} EUEEUEn el lrIHIC Systemic Toxicity: Material Mediated Pyrogen 0/0/0 ’ > 3. Reed, S., inventor; Secant Group, assignee. Tunable,
quantification e L . . ° * Month > controlled-release, urethane containing elastomers and
. . . , Hemocompatibility: Complement Activation Like negative control .
Cumulative release was inferred based on remaining 2'dA e D .. : : Figure 4. Gross and SEM images of 2’dA-loaded Figure 5. Dimensional change, mass loss, and inferred cumulative drug release processes of forming the same. US patent 10918764B2
IVIVC: IVIVC was made by comparing cumulative release Hemocompatibility: Partial Thromboplastin Time Like negative control Hydralese (PGSU) implants explanted at 3 and 6 months. of the 40% 2’dA (A) and 60% 2'dA implants (B). Granted February 16, 2021.
with previously collected in vitro dissolution data Hemocompatibility: Platelet & Leukocyte Count Like negative control Cross-sections analyzed by SEM shown as dotted lines. o
I . : :  In vivo diameter loss of 23% and 50% were observed for the
Histopathology: Inflammatory response and biocompatibility Hemocompatibility: Hemolysis Like negative control  All implants were retrievable at each time point 40%- and 60%-loaded implants, respectively (Fig. 5)
of unloaded Hydralese (PGSU) implants were assessed using Genotoxicity: Ames Like negative control » All 60%-loaded implants maintained structural integrity . Similar diameter loss to in vitro testing .:f:f;fs‘\
h_|tstopat.hglogfy on (cj;ryo-sect;onsrf[;ollected ellioring Ml Genotoxicity: Chromosomal Aberration Like negative control « Were not brittle and the entire rod remained retrievable . Cumulative release of 66.8% and 99.9% at six months, 40%- ,5"".'.‘: ® S .t
S1IE EXEISION .rom ogs- p.o.s me _ o Sensitization Like negative control - Surface-erosion is evident in observed diameter loss and by and 60%-loaded respectively (Fig. 5) '\.:..'o. o :;': SeCG n g ro u p
ISO 10993: Biocompatibility testing was separately performed - _ SEM (Fig. 4) . 60%-loaded implant ted t moletelv dearad \.:. *. :,o,'
following ISO 10993 standard guidelines Implantation: Subcutaneous 4 week 0/0/0, no reaction withoinooaneemi)nfhaof?o?glpsgyfoac? rCe(I)eaz: cly degrade “S1:72%%  PARTNERS FROM INSPIRATION TO REALIZATION




	Slide Number 1

