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OCHE# DPK

10 % U100 mg/kg OCERARAIIR 5

—  BE5SKIZIE, MIEEHRBYEREILZENTN13,900%
1*278,000 ng/mLEEBEZE RLT-.

— .[ll.[i.:ﬂ I:F—C I—Jﬂgﬂgb\mh &)b;hr IE ii"tnﬁﬂ%O)AUC(o inf. ) lj:%;ha

| %Jh_ 7,080% U 122,000 h-ng/mLTH> 7=,
— RAHORESLAEEL T, CSFHRERRBMRERR S5,
| fﬁlh%h%frlm&lﬂ 870 ng/mL%ERLT-, CSF/MIERREE

L, SERITEMN (RS R1BFRELIETI% M5 5%) .
100 mg/kg#& 5% ) CSF/MIZEHAUCLEE(X 1.1% THo71=.

- | CRoche
R (2) - @oon
OP#z 5 # DPK

10 1100 mg/kg OPERRAIZ S

— 559 RICIE Mgt IILAIE WEBEREFNRFN2,890
R U36,200 ng/mLEEREE RL,
— CSFHAtIJILZZE I EEITMBRREIZILEL TRSMIC
C B, RERERFNEFN222 R13,020 ng/mLTH> =,
100 mg#% 5B M CFS/MEEHRAUCHEITHO% TH> =,
— CSFHEERBIMBEILOPE100 mgkgid 5 LTSRS, &
B#&2E TlEgHsh, £ DREE58.505235 ng/ml
T t-, CSF/MEFRELLRTIEE(CELS BRTH1.3
% THoT =,
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Pharmacokinetic parameters of OC in plasma and CSF
after single intravenous (bolus) administration of 10
and 100 mg/kg OC (free base equivalents) to male

rats
Parameter Unit Plasma CBF
10 mgkg OC 100 mghkg OC 10 mgikg OC 100 mgkg OC

Cmax [mg/mL] 13900 278000 57.0 1870
tmax [h] h 0.083 0.083 0.083 0.083
/2 Ihi 1.59 1.51 0.722* 1.45
AUC(0-inf) [h-ng/mL] 7080 122000 54.7* 1380

CcL [mL/{min*kg)] 23.5 13.7 -

Vss [L/kgl 1.1 0.456

* Rough esfimates

Pharmacokinetic parameters of OP and OC in plasma and CSF after

Chechd

Gorbey Dy ON—7

single intravenous (bolus) administration of 10 and 100 mg/kg OP (free
base equivalents) to male rats

Analyte: OP Plasma CSF
Parameter Unit 10 mghkg OP 100 mg/kg OP 10 mg/kg OP 100 mgfkg OP
Cmax [ng/mL] 2890 36200 222 3020
tmax [l 0.083 0.083 0.083 0.083
/2 [h] 1.58 1.00 0,406 1.04
AUC(D-inf)y ~ [h-ng/imL] 1430 18900 114 1820
CL [mLA{min*kg)] 117 88.3 - -
\fss [L/ka] 4.25 2.98 - -
Analyte: QOC Plasma CSF
Parameter Unit 10 mg/kg OP 100 mg/kg OP 10 mgka OP 100 mg/kg OP
Cmax [ng/mL] 2150 25900 BLQ** 235
tmax 1)! 0.083 0.083 NG *** 0.25
t1/2 1) 1.48 1.86 NG *** NC ***
AUC(Q-inf) [h-ng/mL] 3340 43600 NC ** NG ***

* Rough estimates

"** Below limit of quantification {OC): 10 ng/mL

*** not calculated
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Transport of OP and OC by P-gp MDR1 / Mdr1a '

. w x - Dva =3
using transporter expressing polarized cell lines
Substrate Inhibitor Cell lines used to study P-gp mediated Mean passive
transport {(fransport ratios in apical direction) permeability
{mean of 2 independent studies) Pe(nm/s}*
Control cells Cells expressing human or Control cells
mouse P-gp
LLC-PK1 LLC-Mdria LLC-MDR1 |> LLC-PK1
Digoxin(tracer) - 1.97 14.7 20.5
Digoxin(tracer) Verapamil(30.LM}) 113 226 1.38 474
OP{5uM) - - 1.31 9.14 11.4
OP({5uM) Verapamil(80LM) 1.03 1.42 1.04 1.4
Qc({5uM) - 0.94 1.16 1.05
OC{5uM} Verapamil{80y M) 1.23 1.04 0.87 481

Method: Transcellular transport of the radiolabeled OP and OC with the polarized cells expressing the transporters
was assessed. The transport was determined in both direcfions (basolateral to apical and apical to basolateral) in
triplicates and the ratios calculated. The quality of cell monohyers was verified by the lack of Lucifer yellow leakage
and the expression of MDR1 was determined by transport of mode] substrates digoxin{iMDR1) in the same study.
*Mean a fo b and b to a of two experiments
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Transport of OP by BCRP/Bcrp1 and

) . , . @Domos
MRP2 using transporter expressing polarized cell lines

Substrate ' Cell lines used to study BCRP/Berp! mediated transport
' (transport ratios in apical direction)
Control cells Cells expressing transporters
MDCKII M-BCRP M-Berp1l
{mean+*S8D; n=4 or5) | (mean, n=2} (mean, n=3)
PhiIP(2pM) A 0.97+0.124 7.55 44.5
OP(5M) 4.44 +0.953 744 | 4.33
Substrate Cell lines used to study MRP2 mediated transport
: (transport ratios in apical direction)
Control cells Cells expressing transporter
MDCKII {(mean, n=2) M-MRP2 (mean, n=2)
Saquinavir(3pM)* : 1.52 522
OP(5.M)* 1.19 0.99

Method: The experiment was performed by the same method as Pgp transport assay, using MDCKII cells expressing each transporier.
The quality of cell monolayers was verified by the lack of inulin [eakage and the expressicon of each transporter was determined by
transport of the model substrates in the same study (PhIP for BCRP/Berp1 and Saquinavir for MRP2).

* Elacridar (1 M) was added to block endogencus P-gp activity of the MDCKII cells,
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Esterase Activities of Liver and Brain S9 .m 217
Fractions Towards Oseltamivir and
positive control (Paranitrophenyl Acetate)

Gender Age Organ Paranitrophenol Oseltamivir Carboxylate
(PND) Generation Rate Generation Rate* {pmol/min/mg)
{(nmol/min/mg}
male 7 brain 80 <02
female 7 brain 92 <0.2
male 42 brain 112 0.52+90.06
female 42 brain 70 s 0.60+0.13
male 7 liver. 487 0.33+0.11
female 7 liver 538 | 0.34+0.13
male 42 liver 1446 2.11+0.04
female 42 liver 1001 1.370.11
Rat liver Sg** 1282 1.42+0.23
Human liver $9** 757 111

Incubation with brain and liver $9 subcellular fractions from 7 day old and 42 day old rats or with
commercially available rat and human liver S9 fractions.

*mean £S5D, *commercially available 59

26



PERURRTYMHTOA EILFSE

Bin vitrohJLIREF JLT R F5—EEE
St éhn, CORBIRIRIZ K> TN TEME

Bl G

l:lJ:r. =T "

EJLIZxtg

(LKA

1&:.%1‘#%75\’.%523%6‘1 Eli{&l,\ CENTRIES
-,
27
| | | > ]
FREMERADREHE T 5 A @ ono-s |
-G T R IR
FEL R SRR JEEE R e B
| AT AL ZE UELLIE | In vitro RERICE Y, A EILESELRUER
EAS AL OEESE | RBMORBES 153 =¥ —HIBEEE
EEERTLEMN? BEL , VAIIWAR/ 4SS A —EITHT 54

F—/322 4> NMDAZEEO L 573 1§ 30T
BB A HF5 &4155 BEOEMSF
239 5 EREDRET

28



RERA FEVANR-DFPY A —B I —O U HEERES 7Y 4 —Hd
OP, OCEIRMEDRER

(lodey D2 DT

PIRMEAVERRICEE S 2 RBREDNA T Ty 4

AEILAIE LRV OE-RBYD, 153
| ZH— B RUMHO S FAERIT R SEEER
EROTE ‘

o>
HRRUHEREN e

o YUBBA R ILESE LOGEMER SN (OC) IZR A CERKA A VI
I/ AR —CHFEICHDS . U BAELEIEILOP)D
A LA R WELIE/ (53 =4 —HIoxid 5 BIRME HEEd 51

, OPRUOCHT il B U PC12 Mg/ 153 =4 —¢
SEMICHT % A% BT L, .

. EIZ, {32 RUNMDAS ARG E OIEE), THEENFE AT

1558 — 4k Txtd % BIRMHRE LT,

30



| |
ﬁ ii : ava g7

o PCA2MARR USRI B/ 153 =4 — 5B 3t
4 H50PRUOC OEEEHRE10 MmME TORETREIL:,

« FIZ, 155 A—Hyk ([FEAE AEMEE) 1S53 30PRTOC(30

UM FTIRE) OFEZn vitro IRET)AVEEDIFEFEMER U BFR
ﬁﬂﬁl:f?@ﬁﬁbf:o |

31

ﬁ % D =7

*  OPRUOCEHIIOmMOEBEET, PC12Mla R U S Mkl
Wk (52 =4 —EIdL TEERIBEEERE RS o1,

OCITPLT S ARSI FRABOBRIL, BETEIIOL
BRU™Y A LR LI/ 453 =4 — 8 OFREHIICHT 5
OCOIEEHRIEANRE > TS E LSHERI DRI —ET

 BLDOTHD ., ChEDEEMBIE, OCH LI/ 153 =4 —
BIZHET HAIEEEAEL LA RBEND,

FILRRE IR V4OV ESF U eb (SR —EE A
W=D 4 B—7y TEBRAETPTHS .

1558 —47 YR ZEHLVTIE, 30 pME T DREDOPRUOCTE
RHICHE LG 5 EEETIERO NG hof=,

32



‘Results (1) e

PC12 cell neuraminidase

500
400 1— 5

300 w1 %_ .\I. —m—PC12+0C

Y \D\,[l:| —0—PC12+0OP
% 200
. —— control
100
10 100 1000 10000

Oseltamivir (uMj

" Test of neuraminidase activity in PC12 cells using a generally accepted assay by
cleavage of a fluorogenic substrate 2'-(4-Methylumbelliferyl)-o-D-N-
acetylneuraminic acid. Control: CelHree buffer with the indicated concentrations of
OC; RFU=Relative flucrescent units
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Results (2)
b!euraminidase In rat brain
- . 10U0 o e e s
Neuraminidase activity _ 1200 - |
in the microsome (1) 2 oo f‘?ﬁq’,‘ﬂ%ﬁkﬂfﬁ —O—pellet 1
and membrane (2) 5 600 ‘ el
. . = 400 ackground
fractions from brain T 0
(W|Star rat)' i0 100 1860 1000
Dseftamivir phosphate {uM)
Note that the soluble
proteln fraction is . Neuraminidase in rat brain
devoid of
. . - . . 120 e —ome —_— J—
neuraminidase activity RIS I TP S S S :
(not shown) £ w0 - } o--pellef §
§ 50 : —o—pellet 2
.: a0 background
M-
0+ rr—— e e
18 106 1000 10000
Oseitamivir carboxylate {uh)
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— MDD B EPurkinjeffiE CHRET

in-vivo HER*ClE, DEEQTHRICRE EH 5N Mo

—~ OPHB&LUVOCHIEHREIL, 23,000 ng/mL (74 uM) H&1U352,000
ng/mL (1,238 uM) = THRET .
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1> Fod Y RS BRE T X% ALV BIRCREIRTE b 20 LA |, CO L,

IBRGLDOTHLHEEALND,
-]
- (urd ovagn—7
Expert report
BEREREET—4 /5N -MROEY
Dedicated QT %%

« 751, 75 mg, 225 mg, 450 mg, b.i.d. x 5 days

. BH03ZDWEREICABILASIE LERE

— 450mg bidix 52 DIRZEE

»  OP (Cmax,, =352 [111-877]ng/mL; AUszhss =822 [263-15501ng.h/mL)
+  OC (Cmax,, = 2480 [803-4260Ing/mL; AUC j_js;cc =19,600 {5710-33,800]ng.h/mL)
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ET

— 1000 mgE R EROBREE

- OP (Cmax,, =809 [449-969]ng/mL; AUC,, ;=1624 [1140-2250]ng.hr/mL)
»  OC (Cmax,, = 3955 [1763-7036]ng/mL; AUC,,,; =40,646 [23,903-54,385]ng.h/mL)
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Effects of OP on action potential parametersha- o3 507
at a stimulation frequency of 1 Hz

at1 Hz OP concentration (W)

Parameters ) Baseline 0.0075 0.075 0.75 7.5 22.5
APDzp{msec} 17.7:24.2 22,3%8.5 19%5.4 19.1+64 |- 204%7.9 2388
APDgg(msec) 169.6=11.4 1857412 194,6£12,7 204.2::12.8 206,7+12.4 202.5::11.8
APDyg(msec) 224£13.5 228.3%15 234.3::147 241.9%14.4 246+13.3 244+12.7
APDgo (msec) 255.817.8 262.6520.2 266.9+19.2 2711191 2738E17.7 | 271.4%177
APD3g.40 (msec) 238.1%14.8 240.3£20.1 247.9%17.1 252171 2524164 248.4+17.6
Vmax(V/sec) 445.1%54.1 413.4%57.3 443547 456.5+52.8 455%57.1 448.6::51.9
RPM(mV) -89.6+2.3 89.2£2.9 9027 -83,3%1.8 -91.2%23 -91.6%2.3
APA(mMV) 123,2%1.5 125.2+22 1243522 127.3£1.3 126.4£1.8 126414

Each data point shows the means+S.E.M. (n=6-8)
*Significant effect vs baseline, P<0.05
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Effects of OP on action potential parametér

at a stimulation frequency of 0.2 Hz

B oy

fode) DEr SJl=if

at 0,2 Hz OP concentration(uM)
‘Parameters Baseline 0,0075 0.075 0.75 7.5 22.5
APDyg(msec) 23.316.5 24.7£10.8 19.6:£5.5 18.8%6.2 34.8%13.3 38.5%14.8
APDsg({msec) 175.022.3 200216 2277184 2204231 247.9+22.9% 228.3+26"
APDyg(msec) 2924318 302.9+34.6 | 300.9%27 302.5::28.9 319.2%£20.4 316.6=25
APDgo(msec) 345,5-243.2 3455:+428 | 341.1+37.2 357.6:£43.1 360.540.8 356,536
APD3q.90 (msec) 322,235 320.8+41.2 | 321.5+29.8 338.8£30.3 325.7+34.4 318341
Vmax{V/sec) 413.2£55 413:58.4 442.4+56.3 501.3::39 468=57.8 462.3%53.8
RPM{mV) -88.2:+2,3 -86.53.4 8328 .89.6£2.3° 90.7+1.9 -901%£1.9
APA(MV) 122%1.7 122.4%2.7 123.9%2,2 127.0%4.7 127412 126.9+4.5

Each data peoint shows the means+S.E.M. (n=6-8)

*Significant effect vs baseline, P<0.05
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| Effects of OC on action potential parameters

at a stimulation frequency of 1 Hz

Doz =T

at1 Hz QC concentration UM}

Parameters Baseline 0.01 0.1 1 10 100
APDis(msec) 1161158 10.6+0.7 10.8+0.8 10.60.7 10.8+0.7 10.9%0.7
APDsp{msec) 219.4+224 " 24B.5%22 247.3%24.4 240.7£30.3 2522242 259,8+24.1
APDzy(msec) 301.4+26.38 313,9+265 306.3=28.6 318.8k£32.1 326.9+£28.6 335.7:£29.8
APDgp{msec) 3315356 349:%37.2 346.2+41.7 37051432 3391435 361.2+40.5
APDag.gp (msec) 319.9+£299 338.4+29.6 3354328 359,9::34.9 328.3+31.2 350.3%32.5
VYmax{V/sec) 493.4£34.2 503955 507.8%55.4 507.2+£74.5 481.8+60 516+£43.5
RPM(mV) -89+1.3 91.9£0.% .-91.8:|:2. 88422 -88.6=1.7 B8.4E1.8
APA[mMV) 124.5+21 127.2+0.8 127.2E524 123.8%3.3 128%1.5 123.4+3.3

Each.data point shows the means+S.E.M. (n=6-8)
*Significant effect vs baseline, P<0.05
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