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Background: Ex-RAD® (ON 01210.Na), a novel benzyl styrylsulfone, is > Subjects were admitted on Day-1 and fasted overnight for at least 10 Table 3. Summary of Treatment Emergent Adverse Effects
being developed by Onconova Therapeutics as a new radioprotectant hours before oral dosing. 200 g ONOIZIONa 400 mg ONDIZI0Na 00 mg OND1210Ns Ovnl
displaying both prophylactic and mitigation effects by enhancing cell » Water was permitted during the fasting period; no food was allowed for . 0{0(;@') n ;W) ](M;W) o
survival and DNA repair mechanisms. Ex-RAD has completed four Phase | at least 1 hour after dosing on Day 1. ) Jb N di . 1 4 :
clinical trials (3 SC and 1 oral) Iin healthy volunteers under two » A 1-hour safety observation period was observed after dosing (prior to . d' "
. . . . . Sl TJEC'ES With serious adverse events
Investigational New Drug (IND) exemptions. Upon subcutaneous (SC) dosing the next subject). T
administration, the drug was rapidly absorbed, reaching maximal blood » Subjects were discharged after evaluation on Day 2. ;MWHHqdvemwem .
levels in about 2 hours and was very well-tolerated. Here, we report results » An End-of-Study (EOS) visit occurred at Day 7 (x2 days). | Mild | - L@ 13339 [3) 2 220
of the first clinical trial of orally-administered Ex-RAD in healthy adults and » There was a 30-day post-dosing safety reporting period, during which Sever - T T .
compare drug exposure achieved in humans to that observed in animals all reported Adverse Effects (AEs) were recorded. ceatonship o sy done
during radiation injury efficacy studies. » Blood PK samples were taken at pre-dose, 0.5, 1, 1.5, 2,4, 6,8 and 24 Notkelated “ -
Methods: In an open-label, single ascending dose study, three cohorts (3 hrs post-dose on Day 1 and urine PK samples were collected pre-dose Possivy Related - - L] Lo ]
subjects/cohort) received 200 mg, 400 mg or 800 mg of oral ExX-RAD and pooled from 0 to 24 hrs post-dose. Definitely Related 1(33.3%) [1] 1(11.1%) [1]
solution under fasting conditions. Blood samples were taken pre-dose, 0.5, > The plasma concentrations were determined by a validated LC-MS/MS () = Percentage of subjects with adverse effects; [] = Number of adverse events; N = Number of study subjects
1, 1.5, 2, 4, 6, 8 and 24 hrs pOSt-dOSG for pharmacokinetic (PK) analysis asSsay. Overall, 4 Treatment-Emergent Adverse Events (TEAES) were reported: |
using a validated LC-MS/MS method. Non-compartmental PK analysis > Pharmacokinetic calculations were performed using the non- 3 TEACS wars tenortec by 1 5. biect folonna B00 g dse of ON O1210.Na (hesdache, dizziness, nausea)
was performed using WinNolin (Pharsight Corp.). compartmental model in WinNolin (Pharsight Corporation, Version 5.2) All 4 TEAEs were considered treatment-related and were mild in severity.
Results: The drug was very well tolerated. Maximum plasma drug and AUC was calculated by the linear trapezoidal rule.
concentration was reached within 0.5-1.5 h of dosing. With increasing » An analysis of variance (ANOVA) was performed on PK data. SUMMARY OF RESULTS
dose, mean C_., and AUC,, values Iincreased more than dose-
prop%rtionately, with C(zjrresponding ﬁecreases In tlhe Clearanrc]:elfolf Ex-RAD. = Ex-RAD was rapidly absorbed following a single oral
For the 200-, 400- and 800-mg cohorts, mean elimination half-lives were . :
’ . ’ administration at dose 200, 400 and 800 mg.
4.08 h, 4.11 h and 4.85 h, while the overall drug exposure values were 4 A J
11.9 pg-hr/mL, 28.3 pg-hr/mL and 88.6 pg-hr/mL, respectively. = EX-RAD levels peaked in 30-90 minutes and declined
Furthermore, drug exposure achieved for the 200-mg oral dose was ~ 100000 - rapidly, with mean t,,, ranging from 4.08 to 4.85 hrs and
~135% of that observed with a 200-mg SC injection in an earlier clinical = | :
study. Drug exposure levels in small animal efficacy studies ranged from S 10000 - were generally dose independent.
74.810 202 ug-hr/mL. R = = The mean C_ ., AUC,, and AUC,_, of Ex-RAD increased
Conclusions: Ex-RAD displayed excellent ora_ll bioavallability _and was i with increase in dose. Increases in C.., AUC,, and
well tolerated. Exposure levels of ExX-RAD predicted by allometric scaling £ 1000 - AUC. were dose nronortional between the 200 md and
to be efficacious In humans can be readilly achieved upon oral § 0-e0 prop _ _ 9
administration. Oral delivery of Ex-RAD is feasible and would provide a S the 400 mg dose levels. The increases in drug exposure
convenient route of administration for first-responders, civilian mass E 100 - from 200 to 800 mg and from 400 to 800 mg were greater
_cas_u_alties or a_lt-risk populations in imminent danger of exposure to harmful & I than dose proportional for AUC,, and AUC,,_,, but were
lonizing radiation. =T dose proportional for C,....
& -3 .
BACKGROUND = * EX-RAD mean CL/F and Vz/F generally decreased with
te : . A - - >, Increase In dose level.
O\\/o |
S . s T Postd h
» A medical countermeasure being developed Figure 1: Arithmetic mean concentration-time profiles for ON 01210 (Semi-
by Onconova Therapeutics, Inc. that protects logarithmic scale) at different doses. Ex-RAD displayed excellent oral bioavailability
cells from harmful effects of ionizing radiation (IR). ; .. :
»Four Phase | clinical trials (3 subcutaneous and 1 Oral) completed In Table 1: Mean (SD) Plasma PK Parameter Data for ON 01210 co.m.parable to SC admlnlStra_tlon a_nd was well tolerated.
healthy adult volunteers. | N = Clinical safety assessments including AEs, laboratory
»Demonstrated good local tolerance following SC administration. Par:nlfeter _— 300 me N (;31001:12;0.1\3 ~ 800 me ~ evaluations, vital signs and ECGs were unremarkable.
7 oral adminisivation It mice showed comparable bloavallabiliy refafive fo AUCo  (ughrml)  1209819) 3 30267(2457) 3 95661 (I5672) 3 = Oral delivery of Ex-RAD is a feasible and convenient
Ve | AUC,.., (nghr/mL)  12932(2810) 3 30357(2452) 3 96542(15833) 3 L :
> ‘|aS a novel mode of action, InVO|V|ng the enhancement of cellular DNA Cmaz (ng/mL) 6270 (2597) 3 11700 (2022) 3 34567 (5750) 3 route Of adm|n|Strat|On ]
repair pathways and key elements of the DNA damage cascade.?? tax 100 0.500 1.00
»Demonstrates both prophylactic (prior to exposure to IR) as well as (k) (1.00,1.00) =3 (0.500,1.00) 3 (0.500,1.50) =3
mitigation effects (shortly after IR exposure) in mice.? & (Elg) 0;;2 Eg'giz?) : 0. ;7191(3.0;99)1) : 0 ;5875((01'06622)0) :
.. : .. ! ! : t1n . . - 11 (1. g . . :
>Bdoth |p(:11edgtlopband oral administration are available for convenient use LT L 16.0 3.8 . 132 (107 . 43 (136) . 1.Suman S. Datta K. Doiron K. Ren C. Kumar R. Taft DR. Fornace AJ Jr
and rapid distribution. V,/F (L) 94.2 (26.1) 3 78.3 (24.5) 3 59.6 (25.5) 3 Maniar M (2012) Radioprotective Effects of ON 01210.Na upon Oral
AUC, = area under the concentration-time curve from hour 0 to the last measurable concentration Administration. J. Radiat Res. 53: 368-376
é:CO:Jai:?naulrjnngg;;?\exezog;iﬁr:tgégfrgﬁé\ée rom hour 0o Infinty 2.Ghosh SP, Kulkarni S, Perkins MW, Hieber K, Pessu RL, Gambles K,
tAf,Z_:AA\\%%eree?\tttr?gﬁaﬁfﬁ? ale consian induced hematopoietic and gastrointestinal damage by Ex-RAD® in mice.
» To determine the systemic exposure, PK behavior and systemic safety o A J. Radiat Res. 53: 526-536
; V./F= Apparent volume of distribution after extravascular administration : - :
of a single ascending dose of orally-administered ON 01210.Na *Median (min, max) presented for ts. 3.Ghosh SP,_Perklns MW, Hieber K, Kulkarni S, K_ao_ e, Redd_y EP, Reddy
MVR, Maniar M, Seed T, Kumar KS (2009) Radiation protection by a new
Table 2: ANOVA Analysis of Dose-Normalized (DN) PK Parameters chemical entity, Ex-RAD: efficacy and mechanisms. J. Radiat Res. 171
STUDY DESIGN | ' Bl 173479 .
Parameters (Units) ON 01210.Na N* E;OIEI:JLT Ra:-'l:f-:;lfl]c:;;mﬂnc = IHET:; (2900{}0/101;1) 4 Suman S’ Manlar M’ Fornace AJ Jr’ Datta K (2012) AdmInIStratlon Of
DN-AUCy, (ng-hw/m) (mg) 300 mg 3 119 157(1.20., 2.06) I87(143 . 2.45) ON 01210.Na after exposure to ionizing radiation protects bone marrow
» Study was conducted at the Covance Clinical Research Unit e o L0150 cells by attenuating DNA damage response. Radiat Oncol. 7: 6
(Evansville, IN) under IRB supervision. “
> Open-label, non-controlled, escalating single dose of ON 01210.Na, DR Co (relb ne 100 me 5 et 1k ACKNOWLEDGEMENTS
administered orally to healthy adult male and female volunteers. 200 mg 3 63.5
g lgriinzzﬁenec\l/lg%g; sde.s of stabilized ON 01210.Na solution were DG (ngmL) (1) Yoo o O e ) This work was supported in part by funding from the U.S. Department of
>quort 31/ (3 su o'ect:s,)' 200 Mg 200 mg 3 29.4 Defense [Contract #HU0001-09-C-0007] awarded to Onconova
. ' Therapeutics, Inc.
» Cohort 2 (3 subjects): 400 mg aN was the number of subjects with evaluable PK data for the treatment. P
' : b | east squares mean from ANOVA.
» Cohort 3 (3 U D‘eCtS)' 800 my ¢ Ratio of_parame_ter mean for In transformed parameter._ If the 90% confidenc_e Interval (Cl) qf the geometric For more information about Onconova Therapeutics and Ex-RAD®:
mean ratio contained the value of 1, then the increases in that PK parameter is dose proportional. http://Wwww.onconova.com/
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