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Abstract

The PLA-co-PEG copolymers have been synthesized by ring opening
polymerization between lactide monomer and PEG. The PEG used in this research are
varied by both the molecular weight (4000, 8000, 12000 and 20000) and percent
added into the copolymers (10 - 50%). The copolymers were successfully obtained
and proved by the NMR spectrum that the ratio of PLA:PEG in the copolymer PLA-
co-PEG are closed to the initial values of monomers added. The molecular weight of
the polymers analysed via viscometry methods showed no obvious trends but the
higher molecular weight of PEG gave the higher molecular weight of copolymers.
The DSC and TGA results showed that the copolymers have lower Tm than the PLA
but the thermal degradation temperatures are similar. Both PLA and PLA-co-PEG
polymers were used to produce plastic films by solution casting methods. The films
were then tested for the tensile properties. Among the tested copolymers, the films
produced from PEG20000 with the percentage of PEG at 20 -30 % showed acceptable
results in that the flexibility of the film was increased by adding PEG.
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a1 31 inavesmsillumsFuansiinduesvTing 10 o3
Polymer code | lactide: PEG (mol%) | TuTumesuazansalfnso i )
L-lactide 10.0000
PLA 100:0
Sn(Oct), 0.0281
L-lactide 9.6719
10PEGyw" 90:10 Polyethylene glycol 0.3281
Sn(Oct); 0.0302
L-lactide 9.2909
20PEGuw 80:20 Polyethylene glycol 0.7090
Sn(Oct), 0.0326
L-lactide 8.8431
30PEGuw 70:30 Polyethylene glycol 1.1569
Sn(Oct), 0.0355
L-lactide 8.3091
40PEGmw 60:40 Polyethylene glycol 1.6909
Sn(Oct); 0.0389
L-lactide 7.6613
SOPEGumw 50:50 Polyethylene glycol 2.3387
Sn(Oct), 0.0431
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MARUIN ¥ Yoyamsiinn Pmnamsideunieulumsdunsizy PLA 1az PLA-co-PEG

1. MIFUNT1ZH PLA 153100 10 n¥u (PLA 31 Mw = 144.14)
#0aM15 10 NFY 1 X 10=10 nSu
Aautlu mol % 10/144.14 - 0.0694 mole

14 Sn(Oct), 0.1 %mol (Sn(Oct), hminTuiana 405.1)

o luTwdwes 100 mole 1 Sn(Oct), B¢ 0.1 mole
- - ; 0.0694 x 0.1
a1 luTwdwes 0.0694 mole 3 Sn(Oct), B Mlga)iM

6.9377 X 10” mole
mltiuniylae (6.9377 X 107) X 405.1 =0.0281 N5u

aaru 19 LL = 10 n$u Sn(Oct), = 0.0281 N3y

2. MIFUATIEH PLA-co-PEG U3aau 10 3 (MW PEG = 44, Lactide = 144.14)

A3 1AIY Lactide:PEG ﬁﬂ 9:1

Lactide p PEG
9 X 144.14 = 1297.26 = | X 44 =44 593 1341.26
v o 1297.26x10 44 %10
A99MT 10 NSY —m78M— E o —
1341.26 1341.26
9.6719 : 0.3281 NS
Aauili mol 9.6719/144.14 = 0.0671 -~ 0.3281/44 = 0.0075 573 0.0746

14 Sn(Oct), 0.1 %mol (Sn(Oct), tntinTuiana 405.1)

Ao TuIndwes 100 mole i Sn(Oct), 0g 0.1 mole
Y a - | 0.0746x 0.1
91 TuTwawes 0.0746 mole 3 Sn(Oct), 04 e

74556 X 10" mole

mliiiluniuTa (7.4556 X 10°) X 405.1 =0.0302 N5
A9 19 Lactide = 9.6719 n3% PEG = 0.3281 n5u 1z Sn(Oct), = 0.0302 N3N
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903189U Lactide:PEG 90 8:2

Lactide : PEG
8 X 144.14=1153.12 + 2 X 44 =88
v o« 1153.12x10 44 %10
A94NMI 10 AF Y —m78M8M— : —_—
1241.12 1241.12
9.2909 : 0.7090 A5
Aandlu mol 9.2909/144.14 = 0.0645 + 0.7090/44 = 0.0161

149 Sn(Oct), 0.1 %mol (Sn(Oct), WrninTuiana 405.1)

Ao Tulndwes 100 mole ¥ Sn(Oct), ﬂf;: 0.1 mole
M " | 0.0806x 0.1
M luTn@wes 0.0806 mole 1 Sn(Oct), 0 5

8.05 X 10" mole
mliiunsuTae (8.05 X 107) X 405.1 = 0.0326 N5 U

¥
o s

011 14 Lactide = 9.2909 n$u PEG = 0.7090 n¥u 1122 Sn(Oct), = 0.0326 AY

B0318IU Lactide:PEG Ao 7:3

Lactide 4 PEG
7 X 144.14 = 1008.98 A 3 X 44 =132
v «~ 1008.98x10 132x10
ADINIT 10 NT Y —mM8M B ———
1140.98 1140.98
8.8431 : 1.1569 n5U
Aautlu mol 8.8431/144.14 = 0.0614 + 1.1569/44 = 0.0263

14 Sn(Oct), 0.1 %mol (Sn(Oct), WwiinTuana 405.1)

Ao TuTwawes 100 mole ¥ Sn(Oct), EJQJ: 0.1 mole
0.0876x 0.1
100

8.76 X 10” mole

o luTwdwes 0.0876 mole 1 Sn(Oct), 9g

mliilunsulae (8.76 X 107) X 405.1 = 0.0355 n5u

¥
@

aaiu 19 Lactide = 8.8431 n3W PEG = 1.1569 n¥u 11a¥ Sn(Oct), = 0.0355 N1
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9013189U Lactide:PEG A 6:4

Lactide ! PEG
6 X 144.14 = 864.84 4 4 X 44=176 59U 1040.84
¥ « 864.84x10 176 <10
A9dN17 10 NFY —m8M8 : B —
1040.84 1040.84
8.3091 : 1.6909 5
Aty mol 8.3091/144.14 = 0.0576 + 1.6909/44 = 0.0384 593 0.0961

14 Sn(Oct), 0.1 %mol (Sn(Oct), i miinTutana 405.1)

fio TuTwdwes 100 mole i Sn(Oct), o 0.1 mole
a - . 0.0961x 0.1
&1 TuTwdwes 0.0961 mole i Sn(Oct), oY =

9.6 X 10" mole
mlvdunsulae (9.6 X 10°) X 405.1 = 0.0389 N5u

¥
o s

aaiu 19 Lactide = 83091 n§W PEG = 1.6909 N3 1z Sn(Oct), = 0.0389 nu

893182 Lactide:PEG 79 5:5

Lactide : PEG
5 X 144.14 = 720.7 - 5 X 44 =220 39U 940.7
v o 7120.7x10 220x10
fAedN1g 10 NFY —m8M : —— 74
940.7 940.7
7.6613 : 2.3387 s
Aenilu mol 7.6613/144.14 = 0.0532 + 2.3387/44 = 0.0532 59U 0.1064

¥
14 Sn(Oct), 0.1 %mol (Sn(Oct), miin Tuana 405.1)

Ao TuTwdwes 100 mole i Sn(Oct), o 0.1 mole
0.1064 < 0.1
100

10.64 X 10 mole

a1 luTwdwes 0.1064 mole 3 Sn(Oct), o)

mliilundulae (10.64 X 107) X 405.1 = 0.0431 N3

v
-

wariu 19 Lactide = 7.6613 n§1 PEG = 2.3387 n3U 1182 Sn(Oct), = 0.0431 N3y
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o d
MANUIN A MIAIMKHIBIAYIZNUYEI PLA-co-PEG

'
|

vinailnasuvealalndmes (PLA-co-PEG) ihieyafinidumiaa uaz cun
Wnsanmfinmued PLA : PEG ladamsiae 14l
PLA PEG
I I
20PEG
4000 iy C—0 ' - @A
O—.—
H;C CH,
Relative peak intensity 100 33.52
Intensity/proton 100/2 = 50 53.52/4=13.38
Aatluiosay [50/(50+13.38)] x 100 = 78.89 [13.38/(50+13.38)] x 100 =21.11
10PEG,,,,
Relative peak intensity 100 5.50
Intensity/proton 100/2 =50 5.50/4 =1.38

a o3
Aailudanas

[50/(50+1.38)] x 100 = 97.32

[1.38/(50+1.38)] x 100 = 2.68

ZOPEGK(JUH
Relative peak intensity 100 34.00
Intensity/proton 100/2 = 50 34.00/4 =8.50
Antiuieuaz [50/(50+8.50)] > 100 = 85.47 [8.50/(50+8.50)] x 100 = 14.53
30PEGR()U()
Relative peak intensity 100 80.84
Intensity/proton 100/2 =50 80.84/4 = 20.21
Aatludeuay [50/(50+20.21)] x 100 = 71.21 [20.21/(50+20.21)] % 100 = 28.79
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PLA PEG
u I
40PEG
- |-9-0N @e
O_
H,;C CH,
Relative peak intensity 100 105.80
Intensity/proton 100/2 =50 105.80/4 =26.45
Aaniluiesas [50/(50+26.45)] x 100 = 65.40 [26.45/(50+26.45)] x 100 = 34.60
50PEGROOU
Relative peak intensity 100 145.58
Intensity/proton 100/2 =50 145.58/4 = 36.40
Aadluiovaz [50/(50+36.40)] x 100 = 57.87 [36.40/(50+36.40)] x 100 =42.13
IOPEGIZ(IUO
Relative peak intensity 100 25.25
Intensity/proton 100/2 = 50 25.25/4=6.31
Amiluosay [50/(50+6.31)] x 100 = 88.79 [6.31/(50+6.31)] % 100=11.21
ZOPEGIEUUO
Relative peak intensity 100 47.78
Intensity/proton 100/2 =50 47.78/4=11.95
amiludovas [50/(50+11.95)] x 100 =80.71 [11.95/(50+11.95)] = 100 = 19.29
3OPEG|2(}UU
Relative peak intensity 100 88.83
Intensity/proton 100/2 = 50 88.83/4=2221
Anluovay [50/(50+22.21)] % 100 = 69.24 [22.21/(50+22.21)] = 100 = 30.76
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PLA PEG
0}
40PEG,,, I ll
: —0 C—0D o0—
= —
H;C CH,
Relative peak intensity 100 136.57
Intensity/proton 100/2 = 50 136.57/4 = 34.14
Aaitluseway [50/(50+34.14)] x 100 = 59.42 [34.14/(50+34.14)] x 100 = 40.58
SOPEGIIO()U

Relative peak intensity 100 164.82
Intensity/proton 100/2 =50 164.82/4 =41.21
Aailuiosay [50/(50+41.21)] x 100 = 54.82 [41.21/(50+41.21)] x 100 = 45.18
1OPEGEUO(I()
Relative peak intensity 100 22.67
Intensity/proton 100/2 =50 22.67/4=5.67
Amilufovaz [50/(50+5.67)] x 100 = 89.81 [5.67/(50+5.67)] x 100 =10.19
ZOPEGZUULHl
Relative peak intensity 100 49.93
Intensity/proton 100/2 =50 49.93/4=1248

Amilusonas [50/(50+12.48)] x 100 = 80.03 [12.48/(50+12.48)] x 100 = 19.97
30PEG2(]{)(){)
Relative peak intensity 100 88.48
Intensity/proton 100/2 =50 88.48/4 =22.12
Aniluosas [50/(50+22.12)] * 100 = 69.33 [22.12/(50+22.12)] x 100 = 30.67
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PLA PEG
0O
40PEG 0, Y @ I oy @
A O___
H;C CH;
Relative peak intensity 100 107.81
Intensity/proton 100/2 =50 107.81/4 = 26.95
Aatludovas [50/(50+26.95)] x 100 = 64.98 [26.95/(50+26.95)] x 100 = 35.02
SOPEG;’()(IOU
Relative peak intensity 100 32.66
Intensity/proton 100/2 =50 32.66/4=8.17
AailuFouas [50/(50+8.17)] = 100 = 85.95 [8.17/(50+8.17)] x 100 = 14.05
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v o - a ¢y v w ¢
MARUIN 3 VIYAMTAIHINU !!EWﬂfﬂ‘ﬁﬂ'J"IN‘H‘Hﬂ“UENIW@!Nﬂ‘iﬂ"lﬂ‘inﬂﬂTiﬁ'{'llﬂ‘ﬂg“ﬁ

o ] =] 1 AN v o 4
WAN1TNAADY LAZHAMIAIUINATIANUKNAAII) Yo PLA fAlaninmsdaunsizy

UARIAIAIT N 1 uaznIwi |

4 ’ = 4 ] 1 = =
M3eN 1 ANTINMeIN1IALHLIAYE PLA innududuaieg NgUnYN 25 +£0.1°C

Q. j
ANty D8I Nred =MNsp/C  Minn = (INN))/c

nr=t/t sp=Nr-1
(g/dl) Tvia, t (sec) e (dl/g) (dVg)

s

Mazany t,= 153.7 - : -

0.1996 181.5 1.190 0.1900 0.9517 0.8714
0.4008 223.2 1.471 04713 1.1760 0.9635
0.6024 306.8 2.031 1.0306 1.7108 1.1759

~ o o 4 ] " [~ as @ o 3
NNATNN 1T UIWITIURDIN A NINHUANTI “lﬂWflElﬂﬂ‘ﬂWﬂ’J']ﬂJﬁllwuﬁSZ‘H’JN

w ) A ' @ =
Nred HAE Mgy NUATMIVNUY (C) IWDHIAT [1] A0 THN 1

1.8 - Nred *

n red, n inh (dl/g)

0 T T T 1
0 0.2 04 06 0.8

Concentration (g/dl)
a1 anuduiussznang ), way 1, fuANuTudY (o) vo4 PLA

13



HANITNAADY LAZHANIIATUINAINNUHHUAAII VD3 PLA-co-PEG 111491013

FUATILVUAAIRINITIN 2 DIA1T199 16 Uazn WA 2 Han i 16

=

H ' a s { ¥ Y {
MIaN 2 MWTRBSNNANUNILAVDY 10PEG,,,, NAMMTNTUA1 Agannll 25 +0.1°C

v ANVBINTS
ANNIUNUY red = Ms inh = (IN;)/
=ty ng=ned Vs Tle M= e

(g/dl) Tnia, t (sec) (d/g) (dl/g)

s

Whazay t,=153.9 - - - -

0.2036 165.4 1.078 0.0784 0.3849 0.3705
0.4036 177.4 1.160 0.1604 0.3974 0.3686
0.6016 190.6 1.250 0.2501 0.4158 03711
0.8016 207.1 1.361 0.3610 0.4504 0.3845
0.9996 217.7 1.432 0.4323 0.4325 0.3595
06 4 y = 0.0736x + 0,372
£ . . S
= 04 - \ v _ » )
k-]
b
=
02 -
y= -0.0031x + 0.3727
O T T T T T 1
0 02 04 06 08 1 12

Concentration (g/dl)

4 @ o & ' w )
ﬂTWﬁ 2 ANUFAUNUDIIEUIN Tlmd Lag TIinh AUANUUNIU (c) VDI IOPEGMG
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y ' a s 1 ! =4 a
ﬁn'ﬂﬁﬁ 3 ﬂ'lW"IﬁTllLﬂﬂﬁﬂ‘NﬂT]iJﬁﬁﬂ‘Uﬂﬁ 10PEGq,,, ﬁﬂ'ﬂuﬁ?ﬂ‘lﬂljuﬂ'lﬂ"] NYUWYU 25 + 0.1°C

v 0 1IA1UDINS
ANMUNVY = = (Inn/
M=ty M=l e /e M= (e

(g/d) 11a, t (sec) (dVg) (d/g)

amazaly t,=131.5 - - - -

0.2012 140.6 1.076 0.0756 0.3760 0.3624
0.4004 149.2 1.147 0.1466 0.3661 03416
0.6000 160.1 1.235 0.2350 0.3916 0.3518
0.8000 170.7 1.321 0.3209 0.4011 0.3478
0.9996 181.6 1.409 0.40889 0.4090 0.3429
05 -
y = 0.0665x + 0.3467
= _M‘_/‘—‘
F - | - & .|
=
£ 03 -
=
! y = 0.0006x + 0.3467
c 02 A : :
=
01 -
O I | I T T 1
0 0.2 04 06 08 1 12

Concentration (g/dl)

4 as o o " o
AR 3 AnuduiutIznan M, uag 1, NUANITNTY (c) YB3 L0PEG,,,
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H 1 =) o ] v Y ! i a1
M3 4 AWISIWADINIANUHLAVDI 20PEG,,,, NANUANTUA17 Ngungil 25 +0.1°C

ANUTNTY  Da1veIMs Nw=Ny/c  MNiw =N

T]r=t',t0 nsp=nr-1

(g/d1) Tnia, t (sec) (dVg) (dVg)

s

Whazaw  t,=131.5 - - - -

0.1996 141.7 1.085 0.0847 0.4243 0.4073
0.4004 153.9 1.185 0.1849 0.4619 0.4238
0.6008 166.2 1.285 0.2845 0.4736 0.4168
0.8000 178.8 1.386 0.3863 0.4829 0.4083
1.0000 194.42 1,512 0.5118 0.5118 0.4133
07 4
06 4 y=0.0971x + 0.4127
05
£
i 3 il -
c 041 a
¥ 034
= y=0.0013x + 0.4127
0.2 1
0.1 -
O T T T T T 1
0 0.2 04 06 08 1 id

Concentration (g/dl)

4 @ @ d 4 s
AR 4 ANUAUIUEIZHIN T, 18z T, AUATANTY (c) Y99 20PEG

inh 8000

76



4 v a o = 1 4 a
MINA S ATNITADINNANUNTATB 30PEG,,,, NAIUITNTUA1, Rgaungd 25+ 0.1°C

AN DaIURIMS Na=MNy/c MNi = (nT))Ve

n.=v, MN,=MN-1

(g/d1) Tvia, t (sec) (dVg) (dVg)

amazaly = 134.9 - - - -

0.4000 154.9 1.160 0.1604 0.4011 0.3720
0.7996 178.0 1.342 0.3424 0.4282 0.3683
1.0008 191.5 1.447 0.4473 0.4470 0.3694
0.7 1
06
y=0.0752x + 0.3703
05
L .
£ v .
< 04 j S - - )
$ 03
o y =-0.005x + 0.3735
0.2 -
01
0 T T T T T 1

0 0.2 04 06 08 1 12

Concentration (g/dl)

Ai 5 anuduiuiizndn m,, uaz M, fuamTY (c) ¥84 30PEG,,,
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M195199 6 'FiTWTi1ﬁW]ﬂ§1’INﬂ']1N‘1’TﬂWUEN 40PEG

8000

a

AN UTUA1 AR 25 +0.1°C

U

anudndy  nawesms Nu=Nyc M =UnT)Ve
n.=uv, MN,=M-1
(g/d1) Tvia, t (sec) (dl/g) (dV/g)
izt =134.0 - - - -
0.2024 144.7 1.087 0.0869 0.4292 0.4116
0.4020 154.9 1.1688 0.1688 0.4198 0.3879
0.6012 167.8 1.271 0.2713 0.4513 0.3993
0.8020 177.4 1.347 0.3470 0.4326 0.3714
1.0004 190.5 1.450 0.4500 0.4499 0.3714
B -
y =-0.032x + 0.4636
06
05 A
: 9 .
04 - ] )
® 03 -
|~
0.2 4
0.1 4 y=-0.1113x + 0.4636
0 T T T T T 1
0 0.2 04 06 08 1 12

. @ o d ' @
MW 6 ANUFNIUEIZNI T, 1Az 1, AUANITLTY (c) Y3 40PEG

Concentration (g/dl)

78
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4 1 = 4 = v 1 -
M3 7 MR N1ANNKEAYDY SOPEG,,,, Nn1mdudua1es Ngamgli 25 £ 0.1°C

ANMNY  DaweIns Nw=MNy/c M= UM )e

nr= t'lt() nsp=nr-1

(g/dI) Tva, t (sec) (dVg) (dlg)

awiazals ot =130.6 - - . -

0.2016 139.3 1.073 0.0731 0.3625 0.3499
0.3996 148.2 1.147 0.1469 0.3677 0.3431
0.6000 158.2 1.229 0.2294 0.3823 0.3442
0.8012 169.0 1.318 0.3175 0.3963 0.3442
1.0008 182.5 1.427 0.4273 0.4270 0.3555
07 -
06 -
y = 0.0788x + 0.3398
05 -
£
< 04 . —t
. —t = _ -
¥ 03 A
=4
02 y = 0.0062 + 0.3437
0.1 1
O T T T T T 1
0 02 04 06 08 1 12

Concentration (g/dl)

4 [ @ o ! as
MR 7 ANuFNRUEIZHIN M, uay 1), AuANududY (o) Y8 S0PEG,,,
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=

M1 8 ANIIINRNDINANUHIIAUDI 10PEG

12000 U

Annudiuduaen fguwgl 25 +0.1°C

ANMANTH  DAIVDINS Mua=MNy/c M= M re

nr=t"rt0 nsp=nr-l

(g/d1) Tvia, t (sec) (dVg) (dVg)

dhazane 1, =368.2 - - - -

0.2008 375.3 1.020 0.0197 0.0982 0.0973
0.4000 381.8 1.038 0.0378 0.0945 0.0927
0.6000 3884 1.056 0.0560 0.0934 0.0909
0.8000 400.2 1.089 0.0888 0.1110 0.1063
1.0000 450.3 1.227 0.2274 0.2274 0.2049
0.7 - y = 0.1233x + 0.4956
06 - °
34 *
05 4 A L 3 n
= 2
£
= 04 1
. =-0.0153x + 0.4982
¥ 03
=
0.2 A
0.1 4
0 T T T 1 L] 1
0 0.2 04 06 08 1 12

Concentration (g/dl)

Y o w o 1 o/
Al 8 anuduiusiznIe M, vaz N, NuANMANTY (c) Y99 10PEG

inh 12000
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: . i o R
M350 9 AMNNTIADINNANUNIAVD 20PEG, ,,, AANNANIUAI NQangH 25 +0.1°C

ANNUNTYU  DAVBIMS Ne=M,/c  Muw=00M)e

n=t, MN,=N-1

(g/dl) Tvia, t (sec) (dlg) (dlg)

3

Warae  t,=375.4 - - - -

0.2004 450.6 1.204 0.2044 1.0199 0.9280

0.6032 618.3 1.658 0.6579 1.0906 0.8381

0.8000 708.0 1.899 0.8989 1.1235 0.8015

1.0060 806.4 2.164 1.1636 1.1567 0.7672
14

y = 0.1703x + 0.9866

AN

=
(-
1
o
'
=
06 - y=-0.2011x + 0.9649
0.2 T I T T T 1
0 0.2 04 06 038 1 12

Concentration (g/dl)

1 o o ' @
AWNA 9 ANUFUNUTIZHIN Moo 1408 N AuAMUATNIY (c) 199 20PEG 440
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4 1 = o
A1519A 10 ﬂ1W"Ei"IllLﬂEJ‘iﬂNﬂ'ﬂiJ‘l’iﬁﬂ“Uﬂi J0PEG

A T a - .
12000 NANUYUUVUAN ‘Vlﬂqﬂlﬂﬂull 25+0.1°C

ANMANIY  Na1UeIMs MNu=MNy/€ M= MNe
nr=t/t0 nsp=nr-1
(g/dI) T, t (sec) (dV/g) (dVg)
Amhazane  t,=368.3 - - - -
0.2000 420.8 1.145 0.1454 0.7272 0.6789
0.4004 480.3 1.309 0.3086 0.7707 0.6717
0.6004 562.7 1.536 0.5358 0.8924 0.7146
0.8024 621.2 1.697 0.6965 0.8680 0.6587
1.0004 694.1 1.897 0.8970 0.8967 0.6400
1 1
y =0.2179x + 0.7001
09 - ° 3
0.8 -
0.7 -
- g Vel - —
£ 06 -
=
. 05 4
b
e ek y = -0.0453x + 0.7
0.3 -1
0.2 -1
0.1 -
O T T I T T 1
0 0.2 04 06 0.8 1 12

Ml 10 Anwduiugsznin 1, waz 1, fuanududy (o) ¥9e 30PEG

Concentration (g/dl)

12000
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=

" 1 = 4 = ' =
M 11 ARSI NNANUNILAYEI 40PEG, ., NAMMEANTUAIS Rgangll 25+0.1°C

u

anududy aweIns MNa=MNy/¢ M= U0T)e

T‘r= t/tﬂ nsp=nr-l
(g/d1) T, t (sec) (dVg) (dVg)

o

MWhazae  t,=368.6 . - - -

0.2000 416.5 1.132 0.1322 0.6610 0.6209
0.4000 463.6 1.262 0.2616 0.6541 0.5810
0.6004 a33.7 1.456 0.4563 0.7599 0.6260
0.8012 576.7 1.574 0.5736 0.7159 0.5658
1.0000 663.4 1.810 0.8102 0.8102 0.5934

T o
D3 ~
038 -

y =0.1798x + 0.6123

1

04

03

0.2

01
0 T T . T T u

0 0.2 04 06 08 1 1.2

n red, n inh

y =-0.0351x + 0.6185

1

Concentration (g/dl)

4 as o 1 @
MW 11 ANUAiUEIZHIN M wag 1), NUAMITNTY (c) Y83 40PEG
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=Y

= EV T = .
NANUUVVVUAN) NYUNUQY 25+0.1°C

u

M99 12 AN N1ANIUHIIAUDI SOPEG

12000

ANMANTY  DAVRINS MNua=MN,c M= MN)Ve

‘rlr=t'[t(l nsp=nr-l

(g/dI) Tvia, t (sec) (dl/g) (dVg)

a

MWaras  t,=367.4 - c £ :

0.2028 404.1 1.102 0.1021 0.5037 0.4796
0.4008 449.2 1.227 0.2273 0.5670 0.5109
0.6016 495.4 1.355 0.3549 0.5899 0.5048
0.8020 528.4 1.446 0.4460 0.5561 0.4598
1.0016 596.4 1.634 0.6335 0.6325 0.4899
0.7 - y = 0.1233x + 0.4956
06 - °
b .
05 - 2 . a p
£ [ ]
£
= 04 -
'§ 03 A y = -0.0153x + 0.4982
=
0.2 -
0.1 -
0 T T T 1 T 1
0 02 04 0.6 08 1 12

Concentration (g/dl)

4 LS SO T ' o
MW 12 ANNAIUEIEnIN N waz 1), AUANMALIY (c) Y94 SOPEG

84



=Y

M91a 13 Annimeinaanumilaves 10PEG,,,, ianuududieg fgungi 25:0.1°C
ANMTNTY  1DE1YBINS Na=Ny/c MNiw=UnT)/e
n.=t, MN,=MN-1
(g/dl) Tvia, t (sec) (dVg) (dV/g)

a/

Mhavals 1, =108.9 - - - -

0.2012 127.4 1.200 0.2003 0.9954 0.9073
0.4012 137.4 1.304 0.3041 0.7581 0.6619
0.6016 161.7 1555 0.5548 0.9222 0.7336
0.8016 193.7 1.875 0.8750 1.0916 0.7842
1.0032 226.4 2.201 1.2007 1.1969 0.7863

y=0.3676x+0.7716

14
1.2 4 @
1 S
< . *
£
= 08 — 3 = i a
® 06 -
&
0.4 -
y =-0.0596x + 0.8105
D2
0 I 1 I I I 1
0 0.2 04 06 0.8 1 1.2

Concentration (g/dl)

4 ar w o 1 @
M 13 AnuduiusIznIN 1), uag 1, NUANMTNLY (c) Y8 10PEG

20000
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=)

4 1 o 4 \ J =
M99 14 MWITIRBTN1IANUNILATDY 20PEG,,,, NANUTNTUAY Rgaungl 25+0.1°C

W

AnuANdY  NaweIms Na=MNy/c M= N )e

'I']l,=t/tﬂ T]sp='|"|r-l

(g/dI) Tvia, t (sec) (dVg) (dVg)

Amazaty t,=108.9 - - - -

0.4012 135.6 1.287 0.2866 0.7144 0.6282
0.6016 156.4 1.500 0.5001 0.8313 0.6741
0.8016 168.7 1.623 0.6230 0.7772 0.6041
1.0028 190.3 1.842 0.8415 0.8392 0.6089

0.9 - y=0.1597x + 0.6784

0.8 - -
0.7 - .
0.6
05
0.4
0.3
0.2
0.1

O T T T ¥ T 1
0 0.2 04 0.6 0.8 1 1.2

concentration (g/dl)

J

n red, n inh

y=-0.0637x+ 0.6736

1

3 o o 1 o T
MNA 14 ANUFUNUTIENIN T, 18z T, NUANUDNIY (c) Y8 20PEG,
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=y

Y ' a o 1 J {
M3 15 MR NIANUNILAUDS 30PEG,,,,, NAMTNTUA1IY Ngaunnli 25+0.1°C

U

ANMANIY  1IDIVDINS Na=Ny/e M =0n1)/c

N=tt, MN,=N1

(g/dl) %, t (sec) (dl/g) (dVg)

amiazaly  t,=304.6 - - - -

0.2008 359.5 1.187 0.1873 0.9326 0.8549
0.3996 418.8 1.388 0.3877 0.9702 0.8199
0.5996 478.5 1.589 0.5885 0.9815 0.7718
0.8008 547.0 1.818 0.8182 1.0217 0.7465
1.0008 628.8 2.092 1.0920 1.0911 0.7375

1.2 5 y=0.1842x + 0.8888
-

< 081 )\

.E; 0.6 -

S 04 4 y=-0.1539x + 0.8785

0.2 -
0 . . : el : .

0 0.2 0.4 0.6 0.8 1 1.2
Concentration (g/dl)
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