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Abstract

Background: Threat of radiation exposure during natural or manmade
disasters underpins the search for medical countermeasures to acute
radiation injury. Ex-RAD® (recilisib sodium, ON 01210.Na) is being
developed by Onconova Therapeutics as a novel radiation protection
agent. When dosed either 24 h pre- or post-radiation, Ex-RAD provided
enhanced survival and rate of hematopoietic recovery in mice. FDA's
“Animal Rule” requires safety evaluation in healthy subjects, with efficacy
testing only in animals. Here, we report results of two Phase | clinical
studies of subcutaneously (SC)-administered Ex-RAD in healthy adults.

Methods: First-in-man study was a randomized, placebo-controlled single
ascending dose trial of 50, 100, 200 or 300 mg of ExX-RAD (N=32
subjects). Inflammatory serum cytokines (IL-2, IL-6, IL-10, TNF-o, IFN-y,
MCP-1) were monitored.

The second randomized, placebo-controlled trial (N=20) evaluated a
fractionated 2-dose regimen (200 & 400 mg total doses) and compared
absorption kinetics from SC injection sites (abdomen, thigh, buttock).

Results: In both studies, Ex-RAD was well-tolerated, without clinically
significant drug-related systemic toxicity. Main adverse events were mild,
self-limited injection site reactions, generally subsiding in a few hours. No
clinically-significant trends were noted in plasma cytokines between the
Ex-RAD and placebo-treated groups.

In Study 1, EX-RAD was readily absorbed after a single injection,
with median T, values from 1.5 - 2.0 h and apparent mean elimination
t,,= 1.78 - 3.81 h (50-200mg) and 13.3 h (300mg, biphasic elimination).
Dose exposure increased proportionately across the full 50-300mg range.

First-in-Man Clinical Trial

Study Objectives
Primary objectives:
» Determine local tolerability of single ascending doses of subcutaneously (SC)-
administered Ex-RAD,;
Determine systemic safety of single ascending doses of SC-administered Ex-RAD;
Determine maximum tolerated dose of SC-administered Ex-RAD;
» Determine PK behavior of single ascending doses of SC-administered Ex-RAD.

>
>

Secondary objective:
» Evaluate the effect of EX-RAD on selected serum cytokines.

Pharmacokinetics:
» Ex-RAD was readily absorbed (T, about 1.5 — 2 hr), with rapid plasma clearance;
»Drug exposure increased with increasing dose; (Figure 1 & Table)
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Figure 1: Arithmetic mean of Ex-RAD (ON 01210) plasma concentrations vs. time
after SC injections at different doses (Semi-logarithmic scale).

Study #1 Results

Clinical Study #2

Study Objectives
Primary objectives:
» Determine the local tolerability of a 2-dose regimen of SC-administered Ex-RAD,;
» Determine systemic safety of a 2-dose regimen of SC-administered Ex-RAD;
» Determine PK behavior of SC-administered Ex-RAD under the conditions of the trial.

Secondary objective:
» Estimate effect of injection site on relative bioavailability of Ex-RAD.

Study #2 Results

Pharmacokinetics:

» Ex-RAD was readily absorbed, independent of the site of SC administration;

»Drug exposure increased in a less-than-dose-proportional manner from 200 to 400 mg doses;
> Sites of injection did not affect bioavailability, drug exposure or Kinetics; (Figure 2 & Tables)
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Figure 2: Arithmetic mean of Ex-RAD (ON 01210) plasma concentrations vs. time
after 2 SC injections at different doses and dose sequences (Semi-logarithmic scale).

: .. Dosing Cohort 1 (200 mg total) Cohort 2 (400 mg total)
| In Study 2, split SC_dc_)ses were administered 4 h apart. ExX-RAD was Sose 150 mg each buttock | Dose 1~ 100 mg each buttock
readily absorbed and eliminated from plasma for both 200 and 400 mg (4 active 1 oacepoy | Dose 250 mg each side of | Dose 2: 50 mg each side of
dosings (median T, 1.5 h for both dose levels and intervals); C,,,, and Mean (SD) PK Parameters for Clinical Study #1 e T mw el L Lt
AUC appeared to increase less than dose-proportionally between 200 and Ex-RAD Dose Level (mg) Sequence B abdominal wall abdominal wall and each thigh
400 mg dose levels for each interval examined, with corresponding Parameter Units 50 100 200 300 4 acve, Tplaceh® | Dose2: 50 mg each buttock | Dose 2: 100 mg each buttock
increases in CL/F and Vz/F. Rate of absorption was similar whether Crmax (ng/mL) 497 (166) 1157 (202) 2603 (1026) 2983 (1028) P—— - tors bv Dose S % Dosing Interval
Injections were in abdomen, thigh or buttock sites. Trmax® (hr) . ?15_5;[][” ) I:]1[].5:15[” ) g.gu; , ) I:]1[].51:15[]:I ean (SD) Plasma arameters ; n:;:: ET_UETTt | c:smg nterva
. .. - ose Level (total mg
Conclusions: Ex-RAD administered SC to 40 healthy adults showed a AUCy = (ng*hr/mL) 1532 (318)  3161(677) 8726 (2792) 8876 (2982) 200 mg (Gohort 1) 400 mg (Cohort 2)
gOOd Safety profile and rapid absorption, Suggesting feaSIblllty for Az (1/hr) 0.354 (0.159) uf:: EEE??} 0.32;: Egg;;} uﬁ:g Eggg;} Parameter (Units) Sequence A Sequence B Sequence A Sequence B
' iret- ' ' - tiz (hr) 2.47 (1.51) - ' i ' - ' First Dosing Interval
e_mkergencl:y _use for war flghters, first responders, and potentlally wider at CL/F (L/hr) 34.0 (7.76) 33.1(8.11) 25.0 (8.32) 36.5 (9.97) Cmax1 (NQ/ML) 1258 (105) 1535 (579) 2248 (932) 2243 (506)
rISK popuiations. V2/F (L) 128 (107)  83.0(36.1) 133 (58.8) 642 (351) Tmaxt = (1) 150150 (1502000 (150 200) (150200
AUCo.4 (ng*hr/mL) oul 2 (458) 9b639 (1372) 5943 (2187) 5910 (1162)
BﬂCkg round DN-AUCo. (Ng*hr/mL)/(mg) 30.6 (6.36)  31.6 (6.77)  43.6 (14.0)  29.6 (9.94) econd Dosing Interval
Ex-RAD® (Recilisib sodium. ON 01210 Na) DN-Cmax  (ng/mL)/(mg)) 9.95 (3.32) 11.6 (2.52) 13.0 (5.13) 9.94 (3.43) Crmaxz (NQ/mL) 1995 (857) 1930 (489) 3348 (735) 3118 (853)
- g o . 5.25 5.50 5.25 5.50
>N | ” | | d b : d | d b o 8 Median (Min, Max) presented for Tmex, DN = Dose-Normalized parameter Tmaxz =2 (hr) (5.00, 5.50) (5.00, 5.50) (5.00. 5.50) (5.00. 5.50)
o tirz (D) 2.74 (0.363) 2.78 (0.243) 2.94 (0.320) 2.80 (0.339)
Ovel Small molecu e rug elng ceve Ope y \\S/ .F::T[Hhr] 0.256 (0.0301) 0.251 (0.0232) 0.238 (0.0238) 0.250 (0.0303)
Onconova Therapeutics, Inc. as a medical | Safety: Total Dosing Interval
radiation countermeasure for prophylactic use; »SC-administered Ex-RAD was well-tolerated with no serious adverse events (AE) reported; e 32645 318 T0 25005 248510
> Increased survival, more rapid hematopoietic recovery »Maximum tolerated dose for SC-administered Ex-RAD was not determined; VJF (L) 91.3 (26.6) 88.7 (30.2) 108 (42.3) 101 (26.6)
(g e : : : : ] AUCo.- (ng*hr/mL) 9048 (2137) 9603 (2266) 17201 (55635) 16775 (3838)
d protect eIkt h 3 \ dinmi & »Mild injection site reaction was the major AE reported for both Ex-RAD & placebo;
dnd protection O ISSUES Nave been opservea in mice D . . L _ DN AUCq+[(ng*hr/mL)/mg] 45.2 (10.7) 48.0 (11.3) 42.9 (14.0) 41.9 (0.60)
. . . »Local irritation at the site of injection generally resolved within a few hours; :
fO”OW|ng prOph |aCt|C dOS|ng'1’2 . | s . DN AUCo-.. [(ng*hr/mL)/mg] 45.2 (10.7) 48.0 (11.3) 43.0 (14.0) 41.9 (9.59)
Y . | ! | I »Levels of plasma cytokines did not show significant drug- or time-dependence .(See Table) DN Grmax pon ((N/ML)/Mg] __9.98 (4.26) __9.65 (2.49) __8.37 (1.84) 7.79 (2.13)
>Ora| or SC adm|n|3trat|0n Of EX'RAD IS eﬁeCtlve in m|Ce.3 Median (min, max) shown for Tmax. ° Tmex2 is presented as the time from the first dose.

Plasma Cytokine Levels for Cohort 4 Subjects (pg/mL)* Safety:

1L10 MCP A » Two-dose SC regimen of Ex-RAD was generally well tOlerated, with no serious AE reported;
25 4.3 2.4 )

Methodology

» Studies were conducted at Covance Clinical Research Unit (Evansville, IN) Fredoss _ = orr | 2103 > Injection site reaction was the most commonly reported AE for both Ex-RAD & placebo;
following GCP regulations, with informed consent and IRB oversight; 4hr 11.9 . BOL BoL | 194.8 > All AEs were mild or moderate and resolved prior to the end of the study;
, o , , ’ 12hr 25.1 . BOL BOL 2295 A _cianifi : A i L
»Randomized, double-blind, placebo-controlled trial design: T — oL . T B »No clinically-significant systemic toxicity, laboratory or safety-related findings.
: : 2 Fredose 23.0 BOL 0. BQL 2120
>I.\/Iales.or females, 18-5Q years of age, with body mass index of 19-30 kg/m , e EE_E == o T
inclusive; non-smoker, in good health, based upon results & medical history; 12hr 34.9 AGL . BoL | 5728
» Safety evaluation included adverse event (AE) & injection site assessments, P?‘;“f 3;-1” - ggt - ggt gﬁg »SC dosing of Ex-RAD was generally well tolerated and did not induce inflammatory
redose . . : : : : _
12-lead ECGs, vital signs, physical examinations and laboratory assessments; ahr 28.0 . BaL BaL_| 4834 plasma cytokines, with no reports of serious AEs;
> A validated LC-MS/MS assay was used for plasma drug determinations; ;ﬂ 332 ggt ggt gggg > Mild injection site reaction was most commonly reported AE for both Ex-RAD & placebo;
non-compartmental analysis to determine pharmacokinetic (PK) parameters. Predose | 6.8 . BaL BOL | 3443 »No clinically-significant systemic toxicity, laboratory, or safety-related findings
. . . . 4h 16.1 2 BLL BQL 2864 : : : _
First-in-Man Clinical Trial (Study #1): e TR _ = TR BEE » Ex-RAD was readily absorbed (T, about 1.5 — 2 hr), with rapid plasma clearance;
» Single ascending doses in 32 healthy adult volunteers, as 4 Cohorts (N=8); P?‘;hf 153; - Egt Egt ;; gé »Rapid absorption suggests feasibility of SC use of Ex-RAD to protect war fighters,
. . . . redose : : , i . ‘ . . . T
» Subjects in each Cohort randomized to receive Ex-RAD (N=6) or placebo (N=2); anr St c _ =01 | soL | 3727 first-responders and potentially wider populations at risk for harmful radiation exposure.
» Subjects received 50 mg, 100 mg, 200 mg or 300 mg of Ex-RAD as SC ;;"-’Er 115.31'5,1 - Egt : ggt gggg
injections (or matching placebo injections), distributed over different locations: 1 j oL ' 55— S0 ¢ References
buttocks, thighs and lower abdomen; Ahr 6.5 - BaL BaL | 257.9 1. Ghosh SP, Kulkarni S, Perkins MW, Hieber K, Pessu RL, Gambles K, Maniar M, Kao TC, Seed TM, Kumar KS
» Cohort 4 subjects (receiving 300-mg or placebo) evaluated for selected plasma ;‘;:[ g; - :gt ij g;gg (2012) Amelioration of radiation-induced hematopoietic and gastrointestinal damage by Ex-RAD® in mice. Journal
: : : ' ' ' — of Radiation Research 53: 526-536
pytokmes (IL-_6, IL-10, TNF-c, IFN-y, IL-2 and MCP-1) using a.mult.|plex Pri'::ﬁse g; : Egt ggt gf;; 2. Ghosh SP, Perkins MW, Hieber K, Kulkarni S, Kao TC, Reddy EP, Reddy MVR, Maniar M, Seed T, Kumar KS
immunoassay; drug responses were compared to placebo & historical controls. 19h z 4 _ =0 oL | 2807 (2009) Radiation protection by a new chemical entity, Ex-RAD™: efficacy and mechanisms. Radiation Research
Fractionated SC Dosing Clinical Trial (Study #2): 24hr 5.4 BOL - BQL | 2659 171: 173-179
: : : —10)\- Predose Sl BOL 305.9 3. Suman S, Datta K, Doiron K, Ren C, Kumar R, Taft DR, Fornace AJ, Jr., Maniar M (2012) Radioprotective Effects
>Fragt|ona.t ed doses, 4 hrapart, in 20 healthy a,dUItS’ 2 COhOI”[.S (N=10); ahr - BOL BQL 243.0 of ON 01210.Na upon Oral Administration. Journal of Radiation Research 53: 368-376
» Subjects in each Cohort (N=10) were randomized to two dosing sequences of 12hr BAL BaL | 22a8

— —1\. 24hr L BQL 207.5
EX-R.AD (N_4) or placebO (N_1 )’ . " Below Quantitation Level (BCL)=<11.5 pg/mL for THNF-a BLL = <2.0 pg'mL for IFM-y
>SUbJeCtS received 200 mg or 400 mg total doses of Ex-RAD (Or matChmg “BQL = <2.0 pg/mL for IL-2 Mote: Highlighted values above historical normal range.
placebo) as SC injections, in 2 sequences in buttocks, thighs and lower abdomen.
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Historical ranges: IL-68 (BAL - 132.0 pg/mL); MCP-1 (2497 - 616.1 pg'mL)
"SearchLight Multiplex immunoassays; Aushon BioSystems (Billerica, MA)

TEMPLATE DESIGN © 2008




