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Pharmacokinetics and bioequivalence of rivaroxaban in healthy volunteers
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[ Abstract] Objective: To study the pharmacokinetics of rivaroxaban tablets in healthy subjects and to evaluate
the bioequivalence of the 2 preparations. Methods: 60 healthy subjects were administered oral rivaroxaban test
agent and reference reagent ( Xarelto®). An open, single-dose, random, completely repeated, four-cycle crossover
design was adopted. The subjects were divided 2 groups, such as a single administration ofthe test (30 subjects)
under fasting state and a single postprandial oral administration of the test (30 subjects). The liquid chromatography-
mass spectrometry was applied to determine the blood drug concentration at 14 different time points within 72 h after
administration of the preparations, and the main drug parameters were calculated. Bioequivalence was evaluated
using analysis of variance, two-sided one-sided ¢ test, and 90% confidence interval analysis. Results: After oral

administration of test and reference preparation in fasting state, the main pharmacokinetic parameters C t,,, and

max 9

AUC, _,,, are (186.38 £51.46) ng-mL ™', (8.67 £2.56) h,(1346.80 +325.67) ng-h-mL "' and (183.21 =
57.06) ng-mL™",(8.42 £2.67) h,(1308.91 +293.86) ng-h-mL~'. The main pharmacokinetic parameters of
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C..., t,,and AUC,_,,, after oral administration of test and reference preparations after high-fat diet are (257.72 +
37.10) ng'mL "', (5.04 £0.71) h,(1929.80 £292.45) ng-h-mL " and (257.52 £40.29) ng-mL ", (5.45
0.87) h,(1925.58 £333.20) ng+h-mL ",

between 80. 00% and 125. 00% , and the 90% confidence interval upper limit values of the intra-individual

The geometric mean ratio points of €, , AUC,_,, and AUC,__ are

variation ratio are all <2.5, indicating that the test rivaroxa tablet and the reference preparation are bioequivalent.
Conclusion: In this study, the LC-MS/MS method was used to determine the content of rivaroxaban in human plasma.

The rivaroxaban test preparation and the reference preparation were bioequivalent when administered under fast state

and after a high-fat diet.
[ Key words |

RS B R — o o J3E L 4% P R AT 5 S 41 56 30
BEAEE G Xa P19 11 IR Z5 9, 8 i 4 ) KT Xa
LA v T SR AL V8 A 14 TR R R SRR AR I 35
LA P9 7 A R AR T 1 o ) A3 7 BIE 5 AN 400 3 56 . i
(WA 5 1), At 9 oK Uk B H 6 T 1/ Al A 5 0
FIA VD BE -5 6 2 T 28 B/ 00 3R B9 A 5T X 7E T E A
o EPUBE ML I 2 5, W] B 45 U B 455 /Y Xa
PR o T AT 2R 00 75 A e B o 1 I A R & 4 AE
HX G5 AW iy Xa W78, AW
1E R K Wi 245 M0 4 P BE 03 A7 BRZA ) AR 7 B M AR D BE
B Bayer 2 5] A 7= ({9 FEH % (Xarelto® ) 347 25 [/ 48
Jr B A 25 24 MR A W A MRS , O L PR T A
U VNGEESE I &

MRETE

1 ZRAKF

SR (T) A Vb BEFr (IR R IR 251 48 A1 i
O3 PR EIAE 7=, S 210 mg - 714t 160902302)
TRAF 5 AT B, R (10 ~30 °C) 77,

Z W (R) : IRV BE (FE 3 Z®) - (Bayer
A FEVEFE A 10 mg- 57 LS BXH3HXT) o R
Fr26F B WL (10 ~30 °C) fRA7 . JEMEEE 1T, 75
B FE G20 it W B A8 R G T R A 7 1 25 2 e R H
(I 13E 5 (2017 4R55 161 5 ) BER
2 fuE

LC — 10ADVP 5 F 8 3 i v 48 (B A A ) 5
SCL — 10AVP £l & (B H A7) ;DCU — 14A A
PLCEHEA T ) 5CTO — 20A AR AR (B HA T ) s PAL
A 82t B 2% (CTC 2~ 7)) 5 APL 4000 J5it 3% A% % ( Ap-
plied Biosystems/MDS Sciex /3 d) ) .
3 ZFREEE

A T S 2 MR o — BE B R AR B 2R
st BRI E W EFEMEREA.

1402
@7‘ PEFAZE 2021 F25 30 55 15 5

rivaroxaban ; liquid chromatography-mass spectrometry; bioequivalence

23 AT 30 il fe e 52 3, AR IR (23 £3)
2 57 (168.2 £8.6) cm, A (61.4 +7.6) kg, 1k
IR 19 ~26 kg-m 7 A 2R H R A K i
&S I R =N RN IR g B R o W 1
IRE X, LR br B B, 22308 22 i 14 d
it 56 30 1) oA ¥ FH ok A T FL At 259

BRI 30 Bl fd e A2 i AR IR (22 £3)
%, 55 (167.4+7.6) cm fKH (60.6 +6.1) kg, {&
FARH19 ~26 kg-m 7 A AR K K A K i
PR BB D RE L0 R A A S 38 0E R B I
IR, SR aE bR R B, 52838 7E i 50w 14 d
a4 1 1) oA 85 FH 3k A o] F At 259
4 SHHEMBETE
4.1 ZEAHKE JFHCRRE BN Y2 E
520U R 38 LTl 30 o 4 B Az B AL 4k 2
40, F540 15 5], TRTR/RTRT il ¥ 45 25, 35 ve 1 7 d.,
ZAHE T AT e g — IR, 25 B 10 h L
To IR H RRES HIEE S, 25 IR IR JF 7K 240 mL
HERZY) 10 mg, WRZ5HTE 1 h ARTRIKK 4 h 5
G — bR . 520 MR 24 I Lk e R 2052 B, O
AT (A FM IR o A5 AR 2% . o B JH At 55w wife i
FARRE, I A8 1
4.2 ERA/HRE ik s pEYl. T e E
DU 32 T 30 il 4 A2 il B AL A Oy 2
40, F540 15 5], TRTR/RTRT JIii ¢ 45 25, 15 Ve 7 d.
ZRH TR AT L5 — RIS, 252 10 h D)
Lo RS HRRESAHMER, HEE—ERE,
FIRRAELIAE 0.5 h NIZ5E,0.5 h 5 ( N FF IR 2 R
BT ) LT K 240 mL 3% AR 2549 10 mg, AR 2450 f5
1 h NARUROK 4 h 55— bR . Zik & k2
Jii Jo7 3 A B2 B, g R AR I TR MR o AE RS o
W % LAt 25w R R S AORE O K 1 W
4.3 HRX TY T M 42505 0.5,1,2,2.5,



3,4,6,8,10,12,24 48 72 h 4> 5 5% 4 24k 3 It Bk
I 4 mL, %R & EDTAK2 Hi & B %5 R i 45
R REENR S RESE T E A KSE T

TE 2 ~8 CF F B0 4 B %K (3 500 1+ min ™'
B 10 min)  JF 3 R 2 (R 2 NEAAE T
=70 CUKFH AT
5 MEAHE
5.1 @i%EEMH A% H Venusil XBP C, (50 mm x
2.1 mm,3 pm,100A) i shAH : A A:5% ) 20
0. 1% W, MM B:95S% M 25 & 0. 1% H g,
0.400 mL + min ", F: &40 °C, [ 3 FE 2% 18 5.
8 °C, AR :20.0 pL,
5.2 FIEESKM WWIEE S (ESD, IE s TR
(positive) , 2 [ i 5 (MRM) , 25~ J5 I B2 (TEM) .
550 °C, MW B+ X5 43 5 A ) £k v BE - 436. 100/
145.100, F| {70 PE -d4 . 440. 100/145. 100 ,
5.3 FREMZKNES  DUE BRI BEARE S,
S AV T IE AR TR 100% DMSO il 159 B2
1.00 mg-mL ™" Wil 5 VW, A7 T B BE T - 80 C
TRAF o W %5 o IO 6 25 W, R 25 1 N I 387
RN 2.00,4.00,10.0,40. 0,200,600, 900,
1000 ng-mL ™" b5 v 2R 50 1M 2 REAR
5.4 MARIERROEE BUS &M AR PE-d4
PRl i, 58 4 1 % T & A B 100% DMSO il
PR R 1,00 mg-mL ™" {4 i £ VR TR A7 T 35 T B 5
T - 80 CALRAF . HUAATC IS W 20 L, A 50% H
BRI 2 2 mL, DA W P B 500 WL 5 3k i A
50% HIEEE I ZE 100 mL, 155 50. 0 ng-mL ™~ kR T
YEWS W o
5.5 FklEHEA T 2.2 mL 96-fLERW M, =,
o o I 2R RE AR | 5 4 B A R A A A5 1 A B VR
FEAR(50.0 pL) + AR TAER K (50. 0 pl,50. 0 ng-
mL ") ;%5 [IFE A (double blank ) b 3 : {4 75 (1 3
B (50.0 pL) +50% HIE (50. 0 pl) ; 25 F B4 FEAS
(QCO) &b ¥ - IR & 25 AL 5T (50. 0 pL) + A5 TAE
VW (50. 0 pL,50.0 ng-mL~") 5 5 5 b BRAS i P9 A
FEA (ULOQ Without 1S) 4k ¥ . B & ULOQ ¢ 4
(50.0 pwL) +50% HIEE(50.0 L),

PLEFEAR TEIRAMF T RIEIRS 2 30 s J5,
] fiE A REA N A 400 Wl Z 0%, T3 IR 414 F i3 e
12110 min, ¥ ERFEAM T 4 °C,4000 r-min ™' &
O 10 min, FE R F AT 55 200 pl W E
— TR 96-FL 3 P Al ) BT A AR AR TR

Chinese Journal of New Drugs 2021,30(15)

300 wL 7K, T2 R4 F T IR iEIR 4 5 min,

6 FEFER5TH

6.1 EEM W6 MNARRRIIIZ [, W2 4
FE i E A 0 4 B P b R B R B A, O R 2 T
Yoo FEIY T P v i 7 405 5 o B (i AR ¥R
S R R b R R O3 1 S 0 B 20%
PR T 90 06 25 A 5 T FRAR 96 it 2R 5 o P R
FHE SR 5% . G5 R, MK IR
JEOAS T4 7 0 490 60 P B I 5 L7 T T A B
6.2 IRAEMEKSEE TR T MR 2 5 &
& T30 8 AN BE K T 19 bR I R £ RE AR v B 430 Sk
2.00 [ % & FFR (LLOQ) ],4.00,10.0,40. 0,200,
600,900 F1 1 000 ng-mL ™" (ULOQ) . X3 igHk i 5
Wi 17 AEL (53T 40 -5 P b 06 T AR B ) 2R A7 26 [l 0, A
FHFH 1/, IS PE ML 25 YK B 7E 2. 00 ~ 1 000 ng-
mL N R B AR UERN R DT R R y =0.017x -
0.001 02(R =0.999 8) ,LLOQ } 2.00 ng-mL ",

6.3 HEESEHKE FEEE TR CKE. L
rr B3 v e B L b v B L VR B I AR AR AR (2. 00,
6.00,50.0,500,800 ng-mL'I ), BRI 6y, S
WAE 3 d, Fe“ 3R RE R AR TR 4R AR, LY H Ol
5B BTN SE F YL )RS % B (RSD) o A
W 3R B KO R AR AN I 3R R ORE S
bR 9 06 T R LR 5 A8 N I K 28 3R UG ) R
B 00 0 RPN B 0 A ) U TR B L R AT L
BIFRAISCR AR 1,

F 1 ARV PELE LS iR 25 B R ] i %2
F [1] 4 %
RSD/%

H PRS2 B AR 1]
RSD/% WUR/%

C/ng-mL ™!

C/ng-mlL ™! C/ng-mL ™!

2.00 2.13£0.06 2.8 2.10+0.08 3.6

6.00 5.89+0.25 4.3 5.82+0.22 3.8 96.5
50.0 48.6 1.1 2.3 48.1+1.2 2.6

500 505 £9 1.9 500 £11 2.2 95.6
800 795 £12 1.5 790 £15 1.9 93.5

6.4 EFRB 6 A RO A i AR Sy
25 FREAS SR ) i 25 L REAS 48 ) a8 in e i 9
R DAY e i AR R 38 TR AR A (LQC) v e B Joi 42
A (MQC) Fil iy e JE g AR A (HQC) |, 43 A 451>
I3 AR 0 =3 ME N INREA . & 5 LR
HAEA (LQC,MQC J HQC) EA7 A1 A 73 Hr ) Je A b
W 1 A1V W o

1403 Cyj
PEHARG 2021 F55 30 555 15 £ ‘



Chinese Journal of New Drugs 2021,30(15)

B A 3 AN BE AR TR AR —
ﬂﬁlﬁ‘]%}ﬁ.?ﬂ]{ﬁjﬂ 104.0% ,99. 10% ,101. 0% ,
WEE<1.2,

6.5 TAEM  FREMEMAE R ERCE 24 h AP E
1A 5 HERE RS 8 CCHBUE 134 b, if b - 80 °C A
Bl YR, IMLAES —20 °C/ —80 CiAfF 42 #1275 d ¥
FaE
T HHFERE

2582 280 B Phoenix WinNonlin 6. 4 % {4
SE I, HAWAL ) SAS 9.3 B4 Hr o

54

L

>
T

—e—T1

—4&—RA1
240 T2
200 —*+—R2

o

(=2

=
T

11 253 ) /ing-mL~"
z B

1 1 1 1 1 1 1 1 1 1 1 1
6 12 18 24 30 36 42 48 54 60 66 72
t/h

2 M4 I 24 9 B - W T A
B 1

L
s =
T T
ole—4
H

B AR R, 3T 32 Bz i E S
L H €051, C060 =27 ik # 78 i 25 1 iR 5 0F 5%, 4%
M C151, C160 # #b; 3£ 30 1 52 Bk %, CO51,
CO60 5 373 35 1R A 7%, DU J& 300 35 K 45 25 R 9 AT

280
240
200
160

120

1243k fEing-mL"

=
=

40

0 6 12 18 24 30 36 42 48 54 60 66 72
t/h

8 PRI 25 Y- i R
B2 ez E RS DR 10 mg R

2 UHMESH

7= WE AT A ALY 30 i fak R A7 i, 20 1]k 5
P10 B Lotk o B2 a5 Fe IR 1: 1 He 6] Bl BL 0 BiC
B2 G478 RS L4255 0.5,
1,2,2.5,3,4,6,8,10,12,24 ,48 72 h 43 3| %4 52 it
@7‘ 1404

PEHMBRE 2021 F35 30 £ 15 4

il B 21X 25 B 1R 10 mg 1) A 70 BE R 259 1L 24 9 2 - 8] 141 (n = 29)

& R

1 75k -5 18 gh 4%

2SR AR I A4 30 Bl Z iRk E L, R
PR R MR 24 L 2 SRR RN L. P KOO
SRZREE VAR A AR E N RMAN C,,.,
H5~15min NIGEFRIME, HE 1 HHAA PKPS
ANA BES, 4 i 52 i & B 40 A SS,FAS, PKCS,
PKPS,BES 4347 ;30 1] 52 i 3 35 90 A G2 it 40 47, WL
K1,

1000
— —T1
—+—R1

< 100} T2

£ ¢ —e—R2

> -

c

= 10p

¥

z F

g 1t

0.1f
1 1 1 1 1 1 1 1 1 1 1 1

1
12 18 24 30 36 42 48 54 60 66 72
t/h

LB P-HE IML2G ¥R - o > it 2%

0 6

A Kl 4 5C045 SR 4 4 ;ﬁﬁﬁtﬂw/_\ﬂj):ﬁ/l\

Kl C,,., H 5 ~15 min PRIGR LA, HAE 4
WA A PKPS, R A BES, H XA Zil&HWMA
SS,FAS,PKCS,PKPS,BES 43 #7, WWIE 2,
1000F —e—T1
—&— R1
T2
=, 100F —e—R2
€
é 10+ 3
&
£
g 1}
0.1-IIIIIIIIIIIII
0 6 12 18 24 30 36 42 48 54 60 66 72
t/h
B 5 T2 v FE - ) 20 S 2% R
VOBt R340 25 Wk B -A Rl (o =29)
K L, B 50 A EDTAK2 i #7512 z%m

R 4 mL, ﬁtyﬁﬁiﬂ FFE] 3 360 {73 ML 3 FE i
1680 15 WAL IIAE, 53 1680 1y # fi3 FE o HE
FREBLHASHIEK 2,



Chinese Journal of New Drugs 2021,30(15)

x2 ZFEREFKD PN F A 8= S5 X Es
28 Z I F (CV/% ) SR F(CV/ % )
€, /ng ml! 186.38 +51.46(27.6% ) 183.21 £57.06(31.1% )
T/B 2.00(1.00 ~4.25) (34.7% ) 2.00(1.50 ~3.50) (24.6% )

AUC,_,/ng+h-mL "'

AUC,_;/ng-h-mL ™! 1512.92 +387.42(25.6% )
t,,/h 8.67 £2.56(29.6% )
A,/L+h7! 0.90 £0.24(26.9% )

1 346.80 +325.67(24.2% )

1 308.91 +293.86(22.5% )
1 463.15 £341.43(23.3% )
8.42+2.67(31.7%)

0.93 £0.24(26.0% )

a: FR LB Cl/ME ~ R (R

BIGWEFEA AL 30 {1 e e A2 13, 20 4] 55
P10 B Lotk o K 32 35 2 1 1L B BB AL 0 i

DK AL, A 5N
R 4 mL, ﬁt%ﬂlj

EDTAK2 HT 55 B 25 % Il
LA5 5] 3 360 ) Ifil 3% k¢ 5 , B

B2 AW, TETE WA 25T M 255 0.5, H 1680 iy AR IR, 55 1 680 1y M a0 #f . %) F
1,2,2.5,3,4,6,8,10,12,24,48,72 h /35I| % 4 Z i, REBEASH¥ESHIFE3,
3 BIRREAR IR T E 22y 522 S5 XEs
e AR HIH (CV/ % ) ZHIF(CV/% )

Cpu/ng-mL ! 257.72 +37.10(14.4% ) 257.52 +40.29(15.6% )

T,./h" 2.50(1.50 ~7.00) (44.6% ) 2.50(1.00 ~5.00) (32.8% )

AUC,_ /ng-h-mL"! 1.929.80 +292.45(15.2% ) 1.925.58 +333.20(17.3% )

AUC,_,/ng-h-mL ™" 2 010.00 +334.08(16.6% ) 2 004.48 +353.28(17.6% )

t,,,/h 5.04£0.71(14.2%) 5.45+0.87(15.9% )

\,/1+h7! 1.42£0.19(13.7% ) 1.31 £0.20(15.2% )

3 EYEZEITEN

il B A2 1A 25 HE 11 i 10 mg AR VD BE - 32 3 1
i/ Z il C,,., AUC,_,AUC, _, JUT 35 8 iY Lt fE
G914 102.51% ,102. 82% i1 104.08% , H: 90% CI

A3 R 95.75% ~ 109.74% , 97.68% ~ 108.23% ,

97.23% ~ 111.41% 34 7% 1£ 80.00% ~ 125.00%
M), H AR P28 5 1 90% &4 X [A] 1 BRAE 43 51 K
1.75,1.56,2.22 ¥/ <2.5, F W2 1E O Pk 10 mg F]
VP BE 32 0 5 2 LR B AT AR W A A,
*4,

50 5 2 L i ) 3 22 25 3 2 2 RO LAT (8 LU AR 6 45

SN JUfar #5948 B LU AE TZAMRN R ZAEAN WL

' Z i 5 2 il Zk/ B/ % 90% C1/% 25 5/ % AR5/ % 1/ %
C,./ng-mL"! 176.97 172. 64 102.51 95.75 ~109.74 22.99 19.13 99.92
AUC,_ /ng-h-mL"" 1303.92 1268.16 102.82 97.68 ~108.23 15.38 13.63 >99.99
AUC,_, /ng-h-mL"' 1477.75 1419.89 104.08 97.23 ~111.41 15.54 10. 43 99.77

fl B 32 U 42 e R 10 mg A AV BE F 52 4 Al
i/ Z il C,,,. , AUC, _, , AUC, _, JLAT 50 B fE 7
5% 100. 26% ,100. 55% A1l 100. 44% ,H: 90% CI 43 51
96.39% ~ 104.28% ,97.66% ~ 103.53% ,97.71% ~

103.25% , 3 7% 1F 80.00% ~ 125.00% 2 6], H A&
AR S LR 90% B4 DX M) B IRAE 20 5 o 1017,
0.83,0.86,¥)<2.5,KRWHE 5 H ik 10 mg F 7P PE
R 2R 5 2 R B AT A R LR S,

1405
PEHMBRG 2021 F35 30 £ 15

r



Chinese Journal of New Drugs 2021,30(15)

RS ORIREZIH S 2 HHR 32 225 8 2 MU LA K {E LRI f 45

s BN JUAar 5948 B HeAE T2kl R AR RN o8

Z A Z Wil Zil/ S/ % 90% C1/% AR5/ % AR % 17 B/ %

C,../ng-mL"™! 254.01 253.36 100.26 96.39 ~ 104.28 11.74 13.75 >99.99

AUC,_/ng-h-mL"! 1903.81 1 893.34 100. 55 97.66 ~ 103.53 6.07 10.08 >99.99

AUC, _, /ng+h-mL"! 1978.84 1970.21 100. 44 97.71 ~103.25 6.20 9.92 >99.99
it w AR S AR AR S T Al R B HEAE 90% A5 IX 8] F

F e b BEBE L 15 1 Hh BEL BT Xa P57 A9 335 4 A2 5
BN BT EEAE T, F a2 1 BE 04 Gl 28 Ak ] BE S 2om
B, R E S AR AR R %
B R 5 2 R AUC, C, B9 SR A A5 i 5 22 1
) 90% CI I FRAE Y <2. 5, $2 7 il 57 8] A 44 py AR
S RERBUN AT B EIRIT W Y A Y F bR . K
I B B A 1 C LA 24 8l 2 2 80k 2S00 48 B 1Y AL
S 0 245 R AR W S OPE B Y R 4R S
WUPY N ZH A2 AR G S AR B AR B
ik T g e e QU R IR 2 N S s e 2]
;S H(AUC, C,, ) EZ o Hrdabr, RE S
a=0.05,B =0.1,Intra-CV =20% , Z iR Hl 57 f1Z b
il BB LA 0. 95 ~ 1. 05, A ¥ 45 24 X ] 80.00% ~
125.00% ,% F PASS ( version 11.0.7) #4115, k¢
A 14 ], 2% 5B AU [a] i g ] 9 22 5, AR IR
I Ry 25 R S e 43 i) ok 30 32

F A VD BEBL IE W 7 22 4 Pk R 38007 T8 A BE I 1Y)
7 2 - 17, PR IH A 36 R 0 P 2 L ) R0 A GE P 24 2
Py A5 M i 1 O VR R B R A b BIE AR W A5 M VT
W B, e %0 287 A W S R O 1 1 R Y H
80% ~125% , [m) I} L 45 32 ki 7] 0 2 L ) 550 ) A 1

1406
@7‘ PEFAZE 2021 F25 30 55 15 5

HAA<2.5,

Fie ] 5% 24 b W A T g o 02 245 I DR T 9 e
PR X2 AN RO AT T I, S R/ R S
& I 33 Bl kA 51 GRS R AR, T A
ANEFAHEEEYNRE, KA R R FE,
Tk 7 45 3 26 W 22 3 i 700 R AR VD BE - 2 S o) D 4K
VA (FERGZ®) R 2 /8 G D IR 425 10 mg
Fil i AE v R Az i h B R AP R e

[ & % x # |

(1] BEEEr, FHEAR W ah 55 BUR 7 BE 76 (2 B A b i 25 3l 2%
Bz A s PEAT A (0] vl B 249 75, 2018,27 (13) 1525 -
1530.

(2] pfEan, M55 8%, M6, 45 B i 7 78 Hh [ {k B 32 K P i 2k
PSR PEWE T [ 0] v I I R 25 B 2% 2% 35, 2018, 34 (18) .
2151 -2154.

[3] E&, HEY, 2, 5. B AR A e v 75 b e 2K 4 1
2GS 2 AR W SE R RS (0. b I R 25 B e K
2018,34(16) :1989 - 1992.

[4] HEZREMN 5GBSR, 8 0 R E R R 2w
BB E 5 3 D HORSE S JE I AY W % [ EB/OL]. http://www.
nmpa. gov. cn/ WS04/C1.2093/229256. html.

[5] HAnik, #4882, 2L B4, LURACH (R v0 BE 2 N 45 4 19 UH-
PLC-MS/MS #:ll i Beagle K it 3¢ v 1l £ v 9 K I 245 2y 2
FE[J]. HEBAR 2524, 2020, 37(15) :79 -83.

i H /% B 2020 - 06 -29



	D14.pdf
	D15.pdf
	D16.pdf
	D17.pdf
	D18.pdf



