


Why do we need innovative aBA study designs?

» Absolute bioavailability study measures the extent to which the active
moiety of a drug is absorbed, reaches the systemic circulation.

» Absolute bioavailability (ABA) in humans is increasingly requested by
the EMEA, FDA and PMDA is required for NDA submission to TGA since
2006.

» Traditional aBA study design requires IV formulation development and
additional preclinical safety studies for IV route, which could cost up to
$2mil and last 1yr.

» Prior knowledge of F% range is needed in order to ensure approximate
same AUC for both IV and PO route and calculate bioavailability
accurately




aBA study typical design

hADME study is usually conducted
together with aBA study

Using an radiolabeled microtracer
will minimize the need for
preclinical dosimetry assessment

aBA study could utilize an IV
microdose of hot or cold labeled
drug, minimizing safety and
formulation work for IV dose

Radiolabeled dose below 1uCi or
lesser of 100ug and 1/100t of the
oral dose

Cold labeling can be used for
hybrid hADME/ABA trial.
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C13 labeled compound for IV dosing in aBA study
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Considerations for selecting labeling type
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AMS process(C14) vs LC-MS(cold label)

» Sophisicated instrumentation; » Widely available instrumentation;
» Only a few vendors worldwide » Many CRO has the capability
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Accurate, precise, and
reproducible bio-"C-AMS
measurement

— Bio-"*C-AMS measuremen i

Lengthy manual preparation Highly automatable process




First case of cold labeled aBA study:

Daclatasvir

» NSb5a inhibitor for HCV, 60mg QD

m/z 582
p

m/z565.3

["*Ny]daclatasvir (a = "*N)
[N, *C,|daclatasvir (a = "N, b = °C)

[P Cyldaclatasvir (b = "C, ¢ = C).

Log Conc. (ng/mL) & Log Conc. (ng/mL)

Log Conc. (ng/mL) o

Log Conc. (ng/mL) 2

stimate LANLENLIALIONS 1T Pid
PO (Cnax, s0mg) = 1208 ng/mL
IV, (Co, ¢ - 100%) = 2.04 ng/mlL
IV (Cg, ¢ - 10%) = 20.4 ng/mL
IV, =0.02 ng/mL (LLOQY)

b PO/IS =12 is 15/1V, < 5000 .
ICSRM = 0.122727 ICSRM =0.000711
1.47%
1S = 100 ng/mL
3.56%
daclatasvir [*5N,] [*3Cyq)
b POfIS =12 I5/1V. = 5000
PO ICSRM = 0.000860 IS ICSRM = 0.088100 v
0.01%
440.50%
daclatasvir [15N,,13C;) [%Cy)
PO/IV, < 592 IV,/15 5 0.204
b po -t ! IS
ICSRM =0.122727 ICSRM = 0.000711
0.00%
72.65%
daclatasvir [15M,] [*3Cy)
8 PO/IV, =592 v IV./IS < 0.204 IS
ICSRM = 0.000860 ICSRM = 0.088100
0.02%
0.51%
daclatasvir [N, 1G] [2*Cal




First case of cold labeled aBA study:
Daclatasvir
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» Monkey study(on the left) to demonstrate lack of isotope effect in vivo

» Clinical study(on the right) for aBA evaluation




GDC-0810: clinical development plan

4

SERD1/SERM
ARN-810

ERa Antagonist
Degrades ER

Target: ER+ Breast Cancer

Phase |

» Target patient: post menopausal women, ER+,
locally advanced or metastatic cancer

» Progressed following prior hormonal therapy

3x3 design

vV v v Vv

v

Eliminated mainly through hepati
Uptake by OATP1B1/3
Metabolism by UGTs

Unique human metabolite found in cli
samples

C14 hADME study planned

400mg 600mg

RP2D

800mg
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Chemical synthesis consideration for GDC-0810:
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GDC-0810 labeling options:

ds-GDC-0810

GDC-0810

PO
(20ug/mL)
<.3000%

IS
2%
< a0 > (5pg/m L)

250%

A%

¢ 22.4%

GDC-0810

>

d5 d5[M+2] 8C,, °Cyq

m'z: 308

Precursor'—s Fragment*+Neutral loss

[P+5]* ——> [F+5]*+N

|CSRMY%6=[F+5]%x[N]%

ICSRM calculation: Peak Area® of isotopic interference to the analyte (percentage of isotopic distribution if the interfering compound and analyte concentration are the

same).

3Cy-GDC-0810

Compound

GDC-0810(11.4 ug/mL)

d5-GDC-0810(0.2 ng/mL)

d5-GDC-0810(2 ng/mL)

d5-GDC-0810(0.2 ng/mL) [M+H]* channel
d5-GDC-0810(0.2 ng/mL) [M+H+2]* channel
d5-GDC-0810(2 ngfmlL)

13C-GDC-0810

['*Co] GDC-0810

1500(0.03)
6(0.00004)
150(0.03)
0.002(0.000001 )

ooy

NA
NA
NA
250(6.24)F
22.4(0.56)"

NA
NA
NA
2500(6.24)
224(0.56)"

* Concentration of labeled IV compound at Cmax=5 ng/mL.
b Concentration of labeled IV compound at Cmin=5pg/mL




Bioanalytical considerations for GDC-0810

SLE extraction by
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Achieving desired sensitivity: from 5ng/mL to 5pg/mL

» Neutral buffer and solid support help to remove phospholipid and minimize

lon suppression
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Bioanalytcial consideration: Dynamic
range

» MS detector range: 10e6;

» Typical BA method range: 10e3;
» Limit for IV/PO combo method: C,,/C;,<10e3

Compound Oral dose IV dose REERERO!
labels
Tofogliflozin 20mg 0.1mg 6 109
Daclatasvir 60mg 0.1mg 6 59
Evacetrapib 130mg 0.175mg 8 298
Ibrutinib 560mg 0.1mg 6 5.29
Beclabuvir 150mg 0.1mg 6 1000
4000
GDC-0810 600mg 0.1mg 9 (expected)




Mutual suppression at high PO/1V ratio

Internal standard response

199% 7 QcC accruacy @ 1500pg/mL 20000

150001 o ®

10000

Accruacy
Peak Area

5000

std1 std2 std3 std4 std5 std6 std7 std8

1000:1 3000:1 10000:1
PO/IV ratio

e Initial range 5-2500pg/mL

e Truncated dynamic range, ULOQ= 1250pg/mL
o Separate analysis of PO and IV PK



Validated method for monkey aBA study:

» Dynamic range: 5-1250pg/mL

LLOQ LQC LMQC MQC HQC DQC(x10) HDQC(x100)
(5pg/mL) | (15pg/mL) | (80pg/mL) | (500pg/mL) | (960pg/mL) | (2.5ng/mL) (25ng/mL)

Intra-day %Bias -10.3

(n=6) %RSD 8.5 9.2 2.8 4.0 3.2 3.3 4.7
ey %Bias -1.8 0.4 -0.2 0.8 1.7

(n=18) %RSD 11.0 8.3 10.6 7.6 7.1

» PO/IV ratio tolerance: 1000:1 to 10000:1

QC type LQC(1:1000) HQC(1:1000) LQC(1:100000) | HQC(1:100000)
-2.00 7.19 1.33 -5.52
%RSD 6.59 3.29 11.47 4.65




monkey aBA study design:

Phase II: 50mpk

P.O. GDC-0810+
Phase I: Impk IV 0.01mpk I.V.

GDC-0810 [13C9]GDC-0810

Wash out




d.

POI/IV ratio

Post-study analytical assessment:
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PK analysis result

PK Microdose, IV
’ I k
Parameters Standard, 1V (1 mg/kg) (0.01 mg/kg) Oral (50 mg/kg)
CL
+ + )
(mL/min/kg) 1262 4.1 13.5 +3.3

0.436 + 0.024 1.84+1.21 5.15 + 1.55
2.99 +0.27 0.0284 + 0.0069 183 + 83
; . 39.7 + 15.8
122 (58-200) 129; (82-207) 122 + 55

» CI, AUC/D and F% similar for standard IV and microdose IV
» Half life longer for Microdose IV possible due to highly sensitive assay
« Bioavailability higher than 100% with large variation between subjects



Conclusion:

\
e Use human dose prediction to determine label numbers
e Integrating labeling strategy with IS before GLP tox (up to
SERR=CUE  6month of synthesis of GMP material
| v
\

e Sensitivity, stability, dynamic range, possibility of analyzing
PO and IV concurrently
e PK variability, time to dose microtracer

e Availability of a second isotope labeled internal standard

J

e Retrospective analysis to ensure assay coverage

T« Additional validation step to cover outliers
properly
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