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Method to estimate cellular uptake of carbon
nanomaterials using optical absorption
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1. MUl

B AR o o] BATO] gl BaeEdo] AT o] FrE AEE 249
H B B AW olgslel ATHINE WA ALL %A, of PHS A A
53 gt PP GAPHIL WA B SO vs] Akshu el 27 2

2. QIGHE

o1l
ISO/PRF TS 23034, Method to estimate cellular uptake of carbon nanomaterials using optical
absorption

3. 8019 9
3.1 A549 A|3Z(A549 lung cancer cell line): 1972'@ D.J. Giardoll o]afl 584 w1 FAide] #H <t
X2 oA FE3t #HZ A9 AajA o)t

3.2 A3 guhileKroutine culture): AEAZFE B3 MZE bjgsts PP oz duadrn

3.3 Al AZFA(cell confluence): ME wiF Al wjFZet~z9] F3F UlolA Al27} =2}
Aste= BlE&s o|H| gt

3.4 B A A M Z(passage number): A|3E2] population doublingol] ]3] viFHAIZE & XA FH

AEZ7E 8 4T F AEF T35 Q357] el oA /o] midEgaaw 58

o A= HEo|th

3.5 dA(serum): o] AASvH F dYo g Wy fFud FHI Ao FunHS
AR Ao Afrade] AAR ZEEA &ET, S2EYU 5o dds v RSty
o 7HA] E4THE 5 AA S efAd A o A A sk Aok

& 2A
|2 F<(cellular uptake): Aoksle ALol osf Al Edo] AL WFZ F55

O

md N R

3.6 A A
S w3}
3.7 Al &3l(cell lysis): MEES &4, s}ty v o2 3] FJste] ME YE&ES Al
X Hto g WEA7|= WHolt,
3.8 FF=(absorbance): 4 oA Edo] WS FdE AEE ou|dic}
o

a3 =2
3.9 ZekM(Calibration Curve): AL BAs1 dts B4 ‘¢ e 5 77
SZke] A O] v FAoIth mA| ARl & FFe fs) 7P Bel A= U
sholth

ofy
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5. Z=HIA
5.1 &xbx FofALgk

5.1.1

5.1.2
5.1.3
5.14

5.1.5 ¢

5.1.6

AZ FH dreesdes Axd =Este dae FodEHe Fa&dd(clean

AP A

bench)ol| A} Z1 &Y =] oo} st}

33k AP Fg3or Bk,

A AF A T A Agslok B,

AR BE

gl E
R ]
A2 & WE 8718 AFY v AHES v A As 28

T A Hrled A4 AAE AAH HIIH.

AE WS BEE RE Aohe A8 W SLrEGIOMH 2ol dY F A8

52 A% 9 717
5.2.1 Ab49 Ax: wl=gMEFL23) (ATCC, American Type Culture Collection, Sigma

5.2.2

71

CCL-185)°l &= A=

CO, AFHI ) EI(37C, 5% 95%, COz 5%)

F+#2rd di(clean bench)

2 42(37C)

SRR e e b

A7

NEZAF7] e AT

Eg 2 1A (Vortex Mixer)

Z 53 #4F7](Probe sonicator)

e Bxr]+, 93, JHE, 2E 3

WE587]

A A&

AFHEZ, FAEA

A Zuf =gk~ =(Cell Culture Flask 75 cm? SPL Cat. 70075)

62 Z#o]E(6 well cell culture plate, SPL Cat. 30006)

96<¥ Zd o] E(96 well black microplates, Corning® Cat. 3603)

FYZ FH(Conical Tube 50 and 15 mL, SPL Cat. 50015 and 50050)
nfol| 32 A EE FEMicrocentrifuge Tube 1.5 mL, SPL Cat. 60015)

33 g & (Reservoir, SPL Cat. 22050)
A8 = HE(Syringe Filter, 0.45 xm)
5.2.3 A<k
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o vkl ] (Dulbecco’s Modified Eagle’s Medium (DMEM), Gibco® Cat. 11995-065)

e & H(Fetal Bovine Serum, Welgene Cat. 001-01)

o FHUAH/~EHENo]A F&A(Penicillin-Streptomycin - Solutions(100X), 10,000
Unit/mL Pen.; 10,000 .« g/mL Strep., Gibco® Cat. 15140-122)

« Ca®3} Mg™o] §l <14keh32 9 <=(DPBS, Sigma-Aldrich Cat. D8537)

e 0.05% EHAI-EDTA #H=d = &9 (Trypsin-Ethylene diamine tetra acetic acid
1x, \X/elgene Cat. LS015-01)

o« WA=

|

o M 6‘H H(CelLytica M, Sigma-Aldrich Cat. C2978)
o AHFAAQ0X Tris/Glycine/SDS Buffer, BIO-RAD Cat. 1610732)

o A¥AHLHET(Bovine Serum Albumin, Sigma-Aldrich Cat. 9418)
o O3H g@AUXFEMWCNT, JRC NM-402)
5.3 HY4d A Ewfo] Al - A Y FH

/\E:'
5.31 AUAH/~EHAEnto)Al: A E 15 mL ZUZ FHO 5 mLE A&3 T}
532 &4
@O 371C o FFzxodA dHS 3t
@ FeF2E 56CAA 7FAste] FHo] B WL 3087 sz PR
@ 50 mL IYZ FH| A o]F, 7]<(4: Fetal Clone II U.S. origin), & uj=],

AR NS, 2RUAE 7S o)
@ 0% F FeszdA We Aol Faaeel FEEE WA 50 mLE
e}

® IYZ FEE 21 F4& g Ee=
® 28" L& -20T oA 2B}
5.4 &AvjA] 2 FEAHuRA] A=
5.4.1 gauf(routine culture)§ &AW A = FHdEoA 3 2 ZHS=Z A
Z3H}
e 445 ml DMEM + 50 ml FBS(10% v/v) + 5 ml YA d/~ENEnlo] XX, 10 u«
g/mL AYAH, 10 pxg/mlL 2~EZEulo]4l)
5.5 A ok Azt
« RE AT WFL 75 cm® AESEetaToA o] FojX Y, 2-3Y HHo=
70-80% AEFA2TL N2 FHFTE A5 HZE 37C, 5% CO, FHlolE
o) Al DMEM ¢tduj=x]& H7tsle] wlj &gt
o AXZ dF F, e ZEAZE <
71 & 3k o] Alhu) kel s st
& v FshAl gkotok gt
o A B SA AZFEARES AYsjof 3ty T8 FA] wAE &3] Al

ol
e ot

O

AN

b
rlr
4
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Asta, M= ?ﬂ]}_?} %%ﬂﬂﬁxl 10 mLE& le’, Q1FFH| o] 01]/\1 v kst B4

= e MEEARES APAT. =2
B Mo TAR) Hdiﬂ lold, 52 i—%% Mz A =) HJE—E 27} Hth,

o H=Hert 23 HXMW "3”&% 78‘—r SdufR o o] F2A A Tt
Moz Watew AAAF HAeS Andn. gAl 2, °§ Fart 12 H Y=
Solnz Mo] ko r HE U4177}Z] WA A e Ae AT

. /‘1]4‘” 15 mLo] ghRujA]of] F4EAA CO, AFFHI]EI(B7TC, COy 5%l A Hl <

e NE+= S 22 UWHS 53 Aunlds 1t
T oA MEE 1L 1 Fx1#] A gy
YA-EDTA €9 5 mLE 2zt HEnjdZel~3 (75 cm? culture flask)o] @&

[;
o
3
—
i
ol
)Jl

@

@

@ BetrzE

@ @mAo g AErt ZeHAEA A F, SR 5 mL& ket 15 mL
® ] =4t} (1500 rpm, 5%)

® mLe] MiAE Wi AAEL AWEAIT

@ L&t 0.4% Eg#EF

10
2 A st $9e 2 Holznh (34

=

FTASY) EE AEASIE A AE A TR0 1L AFT
@ A%stel dojdl Alxe] FE B2 st Fukd gHuA o] desiel Alx
B AgBh,

1 24 ZgolEgir] (Multiple well plate reader): &4 39| Wo] BEXthat A 59
FrEe AEE S45= 717
7. Al

7.1 MWCNT E4Fl A =
7.1.1 B2k x4 BSA €9 Ax

@O 200 mge] BSAE 50 mL ZYZ FHe] Y 40 mLe] StHuiA & HoEth
@ =€ YAE o] &3ty BSAE AmjA| o SE3] HQ F 4T ¥ HaAgd

=

_6_
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@ o &, AdA HEHE o] &3ty AAES AATH.
7.1.2 MWCNT &4+ A= (Stock &%=: 500 xg/mL)
D 20 mge] MWCNTE Al AlZ%F 40 mLe] BSA & Ao Y=t
@ Zgu E4-71(60% amplitute, 5s on / 10s off, 30 min)E o]&sle] 1= E4F
gt
@ #4kE MWCNT E4t & 4T o WA Bagio

1900000006
(X OOROOOROOO

Control (for cell counting) Control (no treatment) MWCNT test
O Z+ 4 F 3 x 10709 AZE A 7171 98] vle] AEZE Alsste] Enlgo
¥ T 18709 L& ARESHAIRE [l 2078 e AlZ2E =R
@ 60 mLe] SAujAel 6 x 10709 AZE dgAZTh 1 x 10° cells/mL)

O "8 #9813 MWCNT 24F(Stock % 500 xg/mL)S Au)= o 108 3] A s}
50 xg/mLe] ¥=2 & 20 mL (62 E3)S Fu|3}

@ MWCNT test Edo]EoA wl¢HS A AL 50 xg/mL 59 MWCNT &4H
S 7+ A9 3 mLy YolFEth

@ YA 271 Control E#HCEE 7|& WlgA S AASL ME2E S E 2+
< 3 mLY YHojETh

@ =2E Z 1013—1% QlFFul ol Efoll A 24417t F<k Wl kg,

7.4 MWCNT-/] ARZA

O AWZAHAGO mg/mb)gt NE &3NS 7+ 2 mLy 112 &3t F 4 mLe A
Z3o

@ Stock ¥% 500 xg/mLe] MWCNT E4kele (D] &89S o] &3t 0, 1.25,
2.5, 5,10, 20 xg/mL B2 343}

@ FME AlsE 968 ZHolEd T 7t 6719 L 100 «L¥ Y&t

o

]

i
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@ HE|LAZYolEYHE o] &3ty 750 nm A F LA FFEE =AH3T
( —— — <)
_ 1 2 3 4 5 B T 8 8 10 1L 12
]A 0 (1.25/25| 5 |10 |20 | pg/mL A[
B | O|0|0|0 ® e |8
c| OO0 0 ® @ | c
o OO0 0 @ @ D
2 OI00| 0 e e E
Fl QOO0 @ @ | F
]Gi O|I0|0|0 @ ® __G[
H H
5 1 2 3__4 5 B T 8 9__:!0 1 12 7

-
LS

7.5 MWCNTS] AX S5 =4
75.1 Ado] AL" AE & =A
-1 Control (for cell counting) F#CIEE o]-&3t] z} Lol Hj<F
TE AT
@ MWCNT A $ 2443F H, AHle]E A Control (for cell counting) Z#°]

o BT AAR,

)

A 2]

@ QA=A A4S o] &3te] 72 A 2 mLY AlH A W33t (33 HkE)

@ Z+ 49 EHA-EDTA €9 1 mL¥ Y AifulolEe 183 YolEoh

© Qo] E oA 7Aool xnl=] 1 mLy F7}stct.

® 7t 49 2 mLy 15 mL FEO &1 & ¥ o] &AnjA] 1 mLy thA 2o
Ztod Az 25 15 mL FHO 2t FEY F 3 mLo| Hojof gt

@ 15 mL FEo & Ax dgds dAE 7)o Edth(1500 rpm, 5&)

FeHE AAT F, 1 mLe xnlx

S5 mL el A2 J4EE 7] FEA ME A5 10 L9 04% EZAEF &
A 10 yLE ¥, 10 ¢L A2 9wty §dq& 2 4ojEt. (34
=2

O A7 e AZAT7IE AHRSH Alx A9 282010 e AT
M AFste oA Az 5 7|25t £
752 MWCNT9] MxZ 5% 54
O MWCNT A& 3 24A12F F, A5Fd|olE oA Control (no treatment) Z#olE
o} MWCNT7F A 8] EYolEE 7AW Bt 49 A3HE A Az
@ A2 FFE o83ty 7+ 4 2 mLy M HAAHL st (35 HhE)
@ 7t 4o 0.5 mLe] ME &afAs P 3083 A=A t7]g

©
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@ 1.5 mL mlo]Z2AAEE 7] FERA Alx &3S &

© "l def ARGAZAE 0.5 mLy tA Hof o Az gsids EF 15 mL
nto]| AR AAEE 7] FERA Xt FEF F 1 mLo] HojoF g

® %S9 E2+7)(10% amplitute, 2s on / 1s off, 10 se0)E o] &3le] zto] MEZ
583 2539 &3 Azt

@ 9694 ZHolE Z+ Algd 7] Lo 100 LA ¥&=

HELEYO|ETHE o] &3t 750 nm FFFHolA FHEE SHITH

_“.
JJ

1 2 3 4 5 1 7 i 8 9,_‘.“} 1 12
] A 1 2 3141586 A [
. ololo[o|o]o ’
c OIS OO O[O No treatment || C
D ole|ae|ee D
5 C|O|0|0|0|0 E
| MWCNT | |
F O O OIO OO treatment | | F
e olo|lo|o|o|o J
H | H
g T 2 95 % B & 7 8 @ _W W % |
. % = v
8. Alg&9 IS
8.1 T3x E4S 93 HEgdZHolEgye As HAF
o HEHLEHEZHY AT ASES s ARSdAY Mx &ade] EFAE
o] &3l FFx BAS 2Pt
o =AY PHHAY FEZWAES vy o= CV(Coefficient of variation% #e =&
st dlolE o] AFAS EAAT. AdZAH, CVF(B<10%YS &5t ZHE

dEdolEdH Y Ase AT

* C’V(C’oefficient of Variation)% = SD(Standard Deviation) ~ Avg(Avemge) > 100
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1 2 3 4 5 6 7 8 9 10 11 12

0.0373 | 0.0367 | 0.037 | 0.0364 | 0.0367 | 0.0372 | 0.0374 | 0.0361 | 0.0377 | 0.0383 | 0.0382 | 0.0365

0.0367 | 0.0373 | 0.0381 | 0.0371 | 0.0369 | 0.0373 | 0.0377 | 0.0351 | 0.0354 | 0.0373 | 0.0383 | 0.036

0.0364 | 0.0379 | 0.0372 | 0.0357 | 0.0353 | 0.0367 | 0.0364 | 0.035 | 0.0364 | 0.0382 | 0.0383 | 0.0361
0.0375 | 0.0383 | 0.0381 | 0.0377 | 0.0377 | 0.0356 | 0.0347 | 0.0383 | 0.0383 | 0.0383 | 0.0382 | 0.0377

m|{O[lN| wm| >

0.0377 | 0.0383 | 0.0381 | 0.0382 | 0.038 | 0.0367 | 0.0353 | 0.0381 | 0.0377 | 0.0379 | 0.038 | 0.0376
0.0361 | 0.038 | 0.0373 | 0.0354 | 0.0347 | 0.036 | 0.0369 | 0.0347 | 0.0355 | 0.0377 | 0.038 | 0.0359

-

G | 0.0358 | 0.0379 | 0.037 | 0.0353 | 0.0359 | 0.0372 | 0.037 | 0.0367 | 0.0361 | 0.0371 | 0.0376 | 0.0361

F ] 00381 | 0.037 | 0.0368 | 0.0362 | 0.0365 | 0.0372 | 0.0365 | 0.0369 | 0.0356 | 0.0366 | 0.0371 | 0.0355

» standard deviation, SD = 0.001, Avg = 0.037
» coefficient of variation, CV = 0.001/0.037+«100 = 2.749%

8.2 MWCNTS] A4 =4 ALk
o =4 AEH MWCNTY s&%+ 0, 1.25, 2.5, 5, 10, 20 xg/mLelH, 7 w59
6782 4d& AHE-skA

MWCNT
0 1.25 2.5 5 10 20
(ug/mL)
-0.0004 0.0046 0.0118 0.0298 0.0644 0.1204
-0.0004 0.0043 0.0118 0.0308 0.0681 0.1317
Aébsg?(rt%%gc 0.0007 0.0016 0.0140 0.0316 0.0667 0.1387
nm 0.0012 0.0025 0.0146 0.0329 0.0662 0.1371
-0.0005 0.0046 0.0130 0.0310 0.0662 0.1309
-0.0009 0.0050 0.0141 0.0293 0.0661 0.1351
Mean 0.0000 0.0038 0.0132 0.0309 0.0662 0.1323
SD 0.0008 0.0014 0.0012 0.0013 0.0012 0.0066
o y= 0.0068x- 0.0038¥
0.1200 R*=0.9996:
; 0.0800
0.0400 pe
0.0200 .. =
vvvvvv 0 5 10 15 20 25

MW CNT (pugfmlL)

_'IO_
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8.3 MWCNTS] Mx % =4
o BT FYUT ZHA 3xE HEAFS J3YEA
» Control (for cell counting) E#°1ES] 7} ol wifd Hxo +F5 AlZAF7]
£ AH&ste] SAsEATH
o Mo 9%t FHE FEFS HjAIEH7] 8l MWCNT test SdolES F3E =
A 3, Control (no treatment) Z#o|EQ] A 7k& wjF=},
A FFE SAS fdl 74 ARD MY 4ds Agsidon, oA ALtk
A=A e] HolEe A&t HF FTEFS =AU

8.3.1 12 A&
A. Control (for cell counting) Z#Ho)ES A=E F =H

Well-number 1 2 3 4 5 6 Avg
Cell number/well
. 1.33 1.12 0.99 14 1.05 1.2 1.18
(x10°)

B. Control (no treatment) =d o] E2} MWCNT test S#o]EQ T3

1 2 3 4 5 6
0.0399 0.0405 0.0402 0.0403 0.0404 0.0408
Control 0.0423 0.04 0.0387 0.0378 0.0402 0.0394

0.0418 0.0405 0.0404 0.0403 0.0389 0.0381
0.1087 0.1143 0.1074 0.1143 0.1088 0.1016
MWCNT 0.1083 0.1207 0.1048 0.1056 0.1082 0.1038
0.1087 0.111 0.1046 0.1108 0.1082 0.1023

C. MWCNT®] Az F7 At

1 2 3 4 5 6
Control B¢ 0.0413 | 0.0403 | 0.0398 | 0.0395 | 0.0398 | 0.0394
MWCNT E 0.1086 | 0.1153 | 0.1056 | 0.1102 | 0.1084 | 0.1026

MWCNT - Control 0.0672 0.075 0.0658 | 0.0708 | 0.0686 | 0.0631
MWCNT (ug/well)* | 10.4461 | 11.5882 | 10.2402 | 10.9657 | 10.6422 | 9.8431
MWCNT (pg/cell)*™ | 8.8401 9.8067 | 86659 | 9.2798 | 9.0061 8.3299

* MWCNT (pg/weld: 2t 4 MWCNTe] &%
1: (0.0672 + 0.0038) -~ 0.0068 = 10.4461
2: (0.075 + 0.0038) + 0.0068 = 11.5882
3: (0.0658 + 0.0038) -+ 0.0068 = 10.2402

_‘l'l_
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4: (0.0708 + 0.0038) + 0.0068 = 10.9657
5: (0.0686 + 0.0038) + 0.0068 = 10.6422
6: (0.0631 + 0.0038) ~ 0.0068 = 9.8431

** MWCNT (pg/celD:

8.3.2 2xF A&
A. Control (for cell counting) ZHo|ES MZE + =H

ZF A= MWCNTS] 5%
1,000,000 -+ 1,000,000 = 8.8401

-+ 1,000,000 = 9.8067
-+ 1,000,000 = 8.6659
-+ 1,000,000 = 9.2798

1,000,000 =+ 1,000,000 = 9.0061

1: 10.4461 <+ 1.18 X

2: 11.5882 =+ 1.18 x 1,000,000
3: 10.2402 + 1.18 X 1,000,000
4: 10.9657 + 1.18 x 1,000,000
5: 10.6422 +~ 1.18 X

6:

9.8431 + 1.18 X 1,000,000 = 1,000,000 = 8.3299

Well-number 1 2 3 4 5 Avg
Cell number/well
6 1.07 0.9 0.7 1.14 1.21 1.02
(x10°)
B. Control (no treatment) Z#o]E<9} MWCNT test Z8|01ES §F3 %=
1 2 3 4 5 6
0.0405 0.042 0.0405 0.0409 0.0408 0.0413
Control 0.0424 0.042 0.039 0.0392 0.0406 0.0407
0.0426 0.0422 0.0414 0.0411 0.0392 0.0384
0.1279 0.1249 0.1265 0.1324 0.1218 0.1188
MWCNT 0.1227 0.1221 0.1189 0.1197 0.1168 0.115
0.1261 0.1226 0.1212 0.123 0.1192 0.1152
C. MWCNT9] M &3 A4
1 2 3 4 5 6
Control B 0.0418 | 0.0421 0.0403 | 0.0404 | 0.0402 | 0.0401
MWCNT &+ 0.1256 | 0.1232 | 0.1222 0.125 0.1193 | 0.1163
MWCNT - Control 0.0837 | 0.0811 0.0819 | 0.0846 | 0.0791 0.0762
MWCNT (ug/well)* | 12.8725 | 12.4902 | 12.6029 | 13.0049 | 12.1863 | 11.7647
MWCNT (pg/cell)** | 12.6201 | 12.2453 | 12.3558 | 12.7499 | 11.9473 11.534

* MWCNT (uglwel): z+ 95 MWCNTS] s
1: (0.0837 + 0.0038) + 0.0068 = 12.8725
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2: (0.0811 + 0.0038) = 0.0068 = 12.4902
3: (0.0819 + 0.0038) = 0.0068 = 12.6029
4: (0.0846 + 0.0038) =+ 0.0068 = 13.0049
5: (0.0791 + 0.0038) + 0.0068 = 12.1863
6: (0.0762 + 0.0038) = 0.0068 = 11.7647
** MWCNT (pgfcell): 2+ A Z MWCNT9] %
1: 12.8725 + 1.02 x 1,000,000 = 1,000,000 = 12.6201
2: 12.4902 + 1.02 x 1,000,000 = 1,000,000 = 12.2453
3: 12,6029 + 1.02 x 1,000,000 = 1,000,000 = 12.3558
4: 13.0049 = 1.02 x 1,000,000 = 1,000,000 = 12.7499
5:12.1863 + 1.02 x 1,000,000 = 1,000,000 = 11.9473
6: 11.7647 + 1.02 X 1,000,000 = 1,000,000 = 11.534
8.3.3 32+ A ¥
A. Control (for cell counting) Zdo|EQ] AE 4 =H
Well-number 1 2 3 4 5 6 Avg
Cell number/well
6 0.67 0.7 0.82 0.65 0.77 0.83 0.74
(x10°)
B. Control (no treatment) Z#|¢]|E<} MWCNT test Z@0|ES] &3 =
1 2 3 4 5 6
0.0404 0.0413 0.0404 0.0403 0.0407 0.041
Control 0.0426 0.0413 0.0417 0.0385 0.0404 0.0402
0.0419 0.0414 0.0408 0.041 0.0384 0.0373
0.1065 0.1076 0.0987 0.0981 0.0931 0.0875
MWCNT 0.0943 0.0978 0.0897 0.0888 0.0869 0.0787
0.111 0.1104 0.1001 0.101 0.1019 0.089
C. MWCNTY] Al F57F ALt
1 2 3 4 5 6
Control E+ 0.0416 0.0413 0.041 0.0399 0.0398 0.0395
MWCNT E+ 0.1039 0.1053 0.0962 0.096 0.094 0.0851
MWCNT - Control 0.0623 0.0639 0.0552 0.056 0.0541 0.0456
MWCNT (ug/well)* 9.7206 9.9608 8.6765 8.799 8.5196 7.2598
MWCNT (pg/cell)** | 13.1537 | 13.4787 | 11.7408 | 11.9067 | 11.5286 | 9.8238
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* MWCNT (pg/weld): 2t 43 MWCNTS] &
1: (0.0623 + 0.0038) + 0.0068 = 9.7206
2: (0.0639 + 0.0038) = 0.0068 = 9.9608
3: (0.0552 + 0.0038) =+ 0.0068 = 8.6765
4: (0.056 + 0.0038) <+ 0.0068 = 8.799
5: (0.0541 + 0.0038) = 0.0068 = 8.5196
6: (0.0456 + 0.0038) =+ 0.0068 = 7.2598

** MWCNT (pg/cell): 2+ A2 MWCNT9| &%=
0 9.7206 + 0.74 x 1,000,000 -+ 1,000,000
0 9.9608 +~ 0.74 x 1,000,000 -+ 1,000,000
0 8.6765 + 0.74 x 1,000,000 -+ 1,000,000
0 8.799 + 0.74 x 1,000,000 =+ 1,000,000 =
0 85196 + 0.74 x 1,000,000 -+ 1,000,000
0 7.2598 + 0.74 x 1,000,000 -+ 1,000,000

13.1537
13.4787
11.7408
11.9067
11.5286
9.8238

Y O & W N =
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