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AurF from Streptomyces thioluteus utilizes O, as oxidant to effect
the six-electron oxidation of p-aminobenzoate (PABA) to p-nitroben-
zoate (PNBA), a building block of the antibiotic aureothin.' This
conversion entails three successive two-electron oxidations via p-
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&quamc analysis and lhc ¢
has a carboxylate-bridged dinuclear metal center, which was presumed
to activate O, for the oxidation reactions. Following initial controversy

I structure of AurF showed that it
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A simple v iridiumiin) complex
exhibits white photo- ul‘l electro- luminescence in the wave-
kength range from 440 to 800 nm, which origina tes from a single
emirting excited state of mixed charcter.

Organic light emitting diodes (0 ) are recently propossd
as onc of the most appealing solutions for low energy
consumption solidstate lighting.” To date organic white
light-emitting devices (WOLEDs) are obtained by combining
the emission fram red, green and blue or sky-blue and orange
emitters. The combination of these emitters can be achieved by
the deposition of multiple lyers on top of each other,” by

mixing them into one single emitting layer,” combinations of

the two techniques,* and by combining them into polymeric
structures.® These approaches require more complex deviee
architectures and production processss compared to single-

66 (Fig. 1and $1 (ESIT) for the crystal
absorption spectrum of N966

K displays bands in the UV a
nm, and the visible region at 408 and
s nmoduc to intradigand (%) and metal-to-ligand
charge tramsfer transitions (MLCT), respectively (Fig. 1).
When excited at 208 K within the ligand {m-m*) and MLCT
absorption bands, the N966 complkx s a broad and
almost unstructured emission covering the spectral range from
440 to 800 nm, with a maximum intensity at 570 nm® a
photoluminescence quantum yield {PLOY) of 0.015 and a
radiative lifetime of (196 = 0.1) ps over the entire spectrum
on spectrum is independent
lly, the excitation

trum is |ndc|'vcndcnt of the probed wavelength (Fig. $5
). Finally, emission spectra measured at concentrations

hereafter labelled as
structure). The UV
"H:(Cl ution at
#4, 308, 348 and
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Perforated Layer Structures in Liquid Crystalline Rod—Coil
Block Copolymers

Kishore K. Tenneti,™ Xiaofang Chen,™+ Christopher ¥. Li,*T Yingfeng Tu®
Yinhua Wan,** Qi-Feng Zhou,** Igors Sics,® and Benjamin 5. Hsiac®
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Bejjing, P. B Ching, 100871, and Department of Chemizory, State University of New Tork at
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Abstract: We report a novel cbservation of the tetragonal perforated layer structures in a series of rod—
coil liquid crystalline block copotymers (BGPs), polyistyrene-block-(2,5-bis[4-metharyphenylloxycarbonyl}-
styreng) (P3-b-PMPCS). PMPCS forms rigid rods while P35 forms the coil block. Differential scanning
calorimetry (DSC), polarized light microscopy (FLM), small-angle X-ray scattering (SAXS), wide-angle X-ray
diffraction (WAXD), and transmission electron microscopy (TEM) techniques were used fo investigate these
rod—coil mokecules, and a perforated layer stucture was observed at £ = (.37 in relatively low molecular
weight (M,) samples and --0.5in high M, P3-b-PMPCS. This substantial phase boundary shift was affributed
o the: rod—coil nature of the BCP. The perforation obeys a tetragonal instead of hexaganal symmetry. The

“onset” of perforation was also cbserved in real space in sample PSy-b-PMPCSy (PWF = 0.52), in
which faw PS chains punciuate PMPCS layers. A slight increase in £, by blanding with PS homopolymer,

paa!
Yl
o

bulayer Sm, phase was thus proposed *

In this paper, we report owr observation of a perforated layer
(PL) stuetwre n both low M, asymmetne and high M,
symmetnie PS-5-PMPCS BCPs where the PS chains perforate
the PMPCS layers. In these PL formmg systems, PS i the major
componant (with £ = 0.63) m the low M, BCPs whils /¥ iz
~4.5 mgh M, BCPs. Mare interestingly, SAXS expanments
show the perforation of the PS mto PMPCS layers obeys 2
tetragonal, nstead of the conventional hexagonal symmetry.
#* waz fine-tuned by blending PS-b-PMPCS with a lower M,
P5 homopolymer, and 1t was found that the “degves” of
perforation mereased with mereasing f.

Results and Discussion

Perforated Layer Structure of PS-b-PAPCS, The first P3-
b-PMPCS BCP that was mvestigated m thus study 15 P5;q-b-
PMPCSs:, with £ ~0.37, as confirmed by NMR measure-
ment. Phase ssparation of the PMPCS and the PS blocks was
confirmed by DSC as shown m Figure 1. As previoushy reported,
by miroducing thermal hysteresis (slow cooling followed by
ﬁr.r heatmg) DSC heating thermograms clearly show two

peaks mdicatmg two glass fransiti ()
at ~100 °C and 118 °C, comresponding to the T; of PS5 and
PMPCE blocks.™ 2-D SANS expeniments were conducted on
the sheared sample to confirm the phase stueture. Figure 22
and b show the 2-D SAXS patterns taken with X-ray along y
and x directions as defined in Scheme 1. It is evident, from
Figure 2a, that, i addinion to the equater diffiactions, there are
four strong diffractions in the quadrants. Detailed analy=is shows
that these four quadrant diffractions compared to the first-order
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respectively. In the case of double zyrod and hexagonal
perforated layer (HPL) structures, the sheanng dwection is
parallel to the [111] {for Ja3d space group) and [1210] (for PS/
mmc or R3m space groups) directions. Chut of thezs four phaze
struetures, for a single crystal-like sample, it is only mn the
lamellar structwre that the SAYS patterns along the shearmz
(x) direction and the orthogonal (v) direchion ave 1dentical. To
obtan the m-plme symmetry of the sample, 2-D SAYS was
camied out along the = direction and 15 shown in Fizure 2¢ A
relatively weak diffraction nng ean be seen with a d spacing of
21 om. From these SAS results, we anticipate that the most
possible stuctue iz 3 PL phase, in which case PS and PMPCS
form altematng layers and the “excessive” PS molecules
punctuate the PMPCS layers. The in-plane symmetry, however,
cammot be concluded There are two possible reasons for the
lack of onentafion in the diffiachon patten alenz the =-
direchon: (1) mechameal shearng did not provide a perfect,
sngle crystal-type stuchwe; (2) the m-plane fluchuation 1=
mfinitely degenerated, and the diffiaction pattern is intnnsiecally
1sotropic, as suggested by Laradji et al ®

To fnther confirm the PS+-5-PMPCS:; structure in the real
space, TEM experiment: were conducted on thin, ulframcro-
tomed films. R0, was used to stam the thin BCP sections to
enhance the contrazt. Fizure 3 shows the TEM micrographs of
such films. The samples were microtomed normal o y, x, and
1 directions in Figure 3a, b, and ¢, respectively. It 15 evident
from both Fizure 33 and b that layer stuctures are formed with
alternating dark (PMPCS) and Light (PS) areas. It is mferestmg
1o observe that the dark areas are not continuous layers. Careful
examination shows that these dark layers are formed by diserete

() Lmd%M. Shi. A C; Nooland, I; Desai, B C. Macromoloruler 1097,
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Transparent, Conductive Carbon
Nanotube Films

Zhuangchun W, ™ en, * Xu Du,’
Jonathan M. Logan,” Jennifer Sippel,’ Maria Nikolou,’
Katalin Kamaras,” John R. Reynolds,? David B. Tanner,’

Arthur F. Hebard," Andrew G. Rinzler'}

We describe a simple process for the fabrication of ultrathin, transparent,
optically homogeneous, electrically conducting films of pure single-walled
carbon nanotubes and the transfer of those films to various substrates. For
equivalent sheet resistance, the films exhibit optical transmittance com-
parable to that of commercial indium tin oxide in the visible spectrum, but

=2 NS HE R

efficiency (4). Our t-SWNT production
process is quite simple, comprising three
steps: (i) vacuum-filtering a dilute, surfac-
tant-based suspension of purified nano-
tubes onto a filtration membrane (forming
the homogeneous film on the membrane);
(if) washing away the surfactant with puri-
fied water; and (iii) dissolving the filtration
membrane in solvent (4). Multiple tech-
niques for transfer of the film to the desired
substrate have been developed. The films can
be made free-standing over appreciable aper-
tures (~1 cm?) by making the transfer fo a
substrate with a hole, over which the film is laid
before membrane dissolution (5, ).
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“The preparation of carbon nanoparticles as a filler for polymers” (X)

=> “The preparation of carbon nanoparticles as a filler for
polyethylene (& X2 AE/E S&)” (0)

“in a gas pressure atmosphere” (X) = “in high pressure argon” (O)

“The synthesis of carbon nanotubes using a xxxx catalyst: the effect of
the catalyst preparation method” (X) = ”The effect of the catalyst
preparation method on the synthesis of carbon nanotubes using a xxxx
catalyst” (O)
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ABSTRACT

e have carried out comparative studies on transparent conductive thin films made with two kinds of commercial carbon nanotubes: HiIPCO
nd arc-discharge nanotubes. These films have been further exploited as hole-injection electrodes for organic light-emitting diodes (OLEDs)
Dﬂ'l rigid glass and flexible substrates. Cur experiments reveal that films based on arc-discharge nanotubes are overwhelmingly better
than O-nanctube-based films in all of the critical aspects, |nclud|ng surface roughness sheet resistance, and transparency. |
improvemen |5c:harge nanctube films has been achieved by using PEDOT passivation for better surface smoothness g SOCly
doping for lower sheet 1 timized films show a typlt:ﬂl sheet resistance of ~160 LM at 87 and have been used
successfully to make DLEDS with high stabiliti

Ewvaluating the potential of carbon nanotubes (CNTs) as the In parallel with the research efforts on the CINT—polymer
basis of future nanoelectronics technology has been the mixtures, continuous CINT films!'®!® could offer a new class
subject of intense research since their discovery. In contrast, of transparent conducting materials that complements in-
their applications in macroelectronics had received limited dinvm—tin oxide (ITO) for certain niche applications, includ-
x [ — =L He =
TES2EMOIEN M 222 N3&e= I S8 2222 NS 20 &AS
T3 e (concise and precise !)
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“In this paper we report a new method for the production of carbon foams from”
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spectra show that. .
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block and graft copolymers are of
gmwmg interest because of their unique properties, such
as very low surface energy and oilfwater repellence [1].
They may be utilised in many applications for example. as
surfactants for polyurethane foams [2] and as emulsifiers in
liquid and supercritical carbon dioxide [3]. Although water-
in-carbon dioxide (W/C) emulsions have been formed with
perfluoroether surfactant and silicone based surfactants [4].
they have not been reported with fluoromethacrylate
polymers. These emulsions are of interest in environmen-
tally benign solvent formulations for separations, polym-
erisations [5] and in material synthesis.

Several attempts have been reported to prepare semi-

[7]. living radical [8]. and group transfer poly merisation [9],
but few studies have addressed the synthesis of block
copolymers composed of a hydrophilic block and a
semifluorinated block [10.11]. The limited number of
studies may be attributed to the limited solubility of
fluorinated polymers in common organic solvents and the
limited mechanisms by which the fluorocarbon monomer
can be polymerised.

Controlled free radical polymerisation techniques pro-
vide the best route for the preparation of these amphiphilic
block copolymers due to the relative ease of synthesis and
their compatibility with a wide range of solvents [12,13].
Specifically, atom transfer radical polymerisation (ATRP) is
an attractive method for the synthesis of well-defined
copolymers with controlled molecular weight, polydisper-

fluorinated copolymers by means of cationic [6]. anionic
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(0dl) Galileo reported that the earth turns round the sun.
) A E2E 2 AME2=Z HAIE
3) AP MZ2 0| RACXIE HAE
4) OIXILC 2 AR SHES J|=.
HHARE F2 AEGHH, IS STHAIRIE ALS.
() The aim of this study was [S£ = is] to evaluate the long-term results of the

surgical procedure.
This study investigates the relationship between tree density and fruit size
The purpose of this study is to determine the effect of enzyme concentration on ---
5) Jt& (hypothesis)= 01 & ZZ 0l CHoHK AIAIE £€30I0 1230 Z= =20 A2
Z o ==0| ==
(0) If competition lowers reproductive output, then fruit size should be smaller
when tree density increases.
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(Theory and experimental)

oro onyl chloride (CPC) (Aldrich) was dis-
tilled under vacuum. Triethylamine (TEA) (Aldrich) was
refluxed with p-toluenesulfonyl chloride and distilled. It was
distilled again over CaH,. 4-Dimethylamino pyridine
(DMAP) (Aldrich) was recrystallised from toluene. MMA
(Aldrich), DHFOMA (SynQuest), and THFOMA (Syn-
Quest) were passed through a neutral alumina column to
remove the inhibitor, stored over CaH; and then vacuum
distilled before use. Methoxv polvethvlene elveol 2000

- A8
1. SRS
Sus MES
2. SRS HE

=S 20 =

—

« [tctAl, HISAH A EE S

(experimental section)
M, = oJalAg2 &1
Ots DX e m, JHE
%]

o -
= A,

mixture o room temperature, the product was precipitated
into ether, collected, and dried. The polymer was then
diluted in chloroform/F-113 mixed solvent, filtered, and
passed through a short column filled with activated AL,O4 1o
remove the catalyst. The crude product was extracted with

fluorinated solvent (FC-5080) at mom temperature for

possible removal of PFOMA. The residue was extracted
three times with distilled water in order to remove any
unreacted PEG macroinitiator. The purified product was
dried in vacuum at room temperature and weighed.

Samples were removed periedically for conversion and
molecular weight analysis. The conversion of double bonds
and the relative block length was determined by "H NMR
obtained from unorecinitated samoles.

t=13
=

2O = E B

Me 2 EXN &, °'IP33I N[N =L

& ANlol Jl=¢g. T8t Met I,

T M B0l OF &.

SR8 ME

oHy—fo—tr—CHs A

exg

E HESHAX StALE =

UAANB

A 2= 20t

Sy

p” —(—o—cu, —cn,—)n—on +CH,—¥_ E—m

o GHy
1o —fo—c—crY—o— r!—l;—(—m,—%—);
n
=0

1!

o H cH,

)
L

[ |
—c—?—m Hmr‘l: Lol e

CHy

CHy i

o—R
R = CHACT 0GR, CHHICE,
Scheme 1

Kb Al St

IS X

SR D

X

AEE
ot MAHELS=Z

T, Lim et al. / Polymer 43 (2002 ) 70437045

45

2 .
w2/, where ps is the second cummulant of the decay
function and I"is the average characteristic line width.

2.4, Interfacial tension measurement

The interfacial tension of the ternary system (polymer/-
supercritical carbon dioxide/water) was measured using a
high pressure pendant drop apparatus [18]. Using the
apparatus, drops of water were formed at the end of a
surface modified silica capillary (Western Analytical
Products) with a 183 pwm o.d. and a 99 pm i.d.

2.5, Emulsion formation

The procedure and apparatus as described by Psathas
etal. [18] was used to prepare the 50:50 (by mass) water and

oI 78 2 5H0!

Enye.!
-/
2
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H (Theory and experimental)

A*
-
0%

CABMEE, AN HSB SRS S0 YHGHE 2F0IM, ISH B JIL6HH,

AN SRotX &2 A8 W2 BH| S5 Supplementary Material & & 0ff I

« HJAE) I MAE =40 et S22 WS Sefoll et Jl=8.
e International System of Units (SI Unit)2 AFZ & [0fl] m, kg, mL, C, Pa
s NA2 EX2A = (722 XelLES J|l=8
[Gll] Collagenase P (P-5417, Sigma Chemical Company) was used as received.
« A0 AHEE IR ?IEe &, EH], X8 S22 90| A2,
cAEJH S22 229, MA3AIE S J|gg.
[Gll] DSC data were obtained using a DSC-60 thermal analysis system (Shimadzu

Corporation)
« WHAIMZ Dl=

ol

ITh: YHHOZ HPE=22 4+ SH, 2= SEHZ IS

[0
[H0
10
[0
[0
10
oIr
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SI Unit2] A= H
o 3 X[=~( Exponent) : sq m — m? cu m — m°
e S+&:70Ls(X) > 70L (0)
« =0-SAt XS : AEBAMOIEZ Hr-SAS ERE &
Seventy-five milligrams of lidocaine was administered on admission.
* Beginning of sentence, title, subtitle : 2t AIE 2 &
Sixty-five milligrams of amoxicillin was given 20 minutes later.

[
gl

20l m
A= (21) me /L
A2t S
2% K/°C
Y Kg

SEo & mol
= Pa / bar
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o 2 gtH (Theory and experiment)

o =SIA GHAH( LEE = AL PEHP*ME%' M A& A2 8H Jl=8tCt
s NE2 222 NMR, & Z U2t 22 &0l data?t =5 I HIES & O OF §tCH
« S HEEEZ CAS 9} IUPAC ol HELH.

(http://www.iupac.org/publications/books/author/metanomski.html
http://www.iupac.org/reports/1\V/quide.html)

c SEE AT ANU HEXZ . (0ll, a Teflon coated spin bar)
« 2 &l Mg e 2tHol el = etlt

bl Iy = B wy

04l: The compound was prepared according to the previous work. [1]
The chromosomes were counted at meiosis in the anthers with the
standard acetocarmine technique of Snow.[2]
* Hyphen : A2 M2 [ AtE8tCE a 10-cm visual analogue scale
* Spacing : = Xt2F S| AFOIOfl full spaceE = 2Ch. 140 mg, 75 mL
(0l 2l) percent, 2t &, °C 2 0 £Ch: 45% 45° 37.5°C
«HIASE EAIE [ &H2l= S = X0l 2 22ICH (0l) 2~8 g [0l 1] 296~8%


http://www.iupac.org/publications/books/author/metanomski.html
http://www.iupac.org/reports/IV/guide.html
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Results and Discussion £
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in the copolymer to some extent. For most of the block
copolymers, no micelles were formed in the mixed solvent
of 0.1-0.3 weight fraction of chloroform. This was also
verified by '"H NMR which showed well-resolved signals for
two blocks in the solvent composition range.

Fig. 2 depicts the TEM images of the micelles of PEOs g-
E-PDHFOMA s k and PEOs x-#-PDHFOMA 25 . The
dark core regions correspond to the PDHFOMA in
accordance with the higher elecron density of the
fluorinated block. It is shown in Fig. 2(A) that the micellar
images of PEOs g-6-PDHFOMA, s ¢ are predominantly
spherical. The average diameter of cores was calculated as
ca. 24 nm. For the higher PFOMA block copolymer of
PEOs w-H-PDHFOMA, » 5 . primarily rod-like aggregates
are formed (Fig. 2(B)). The micrograph suggests a narrow
size distribution of the cylindrical micelle diameter, but a
widely variable length. Several small spheres were also
observed. The rods and spheres have a similar diameter of

I SR8 ME Y

ol OF & (graph > table)

i

SAIOZ D D

Bif= A0l E2 ==&



Z 1l (Result)

DataZ J|&6t=
£H € S28td =
Datal LIZ 2 220lAH EAStC 2 J|lEold, HE29 data= figurelt
tablelil €3

= 2 EEE 006, 222 M= figurelt tablelil [= 2 240
OJoll XI Xl =l 01O &
==& figurelt table0fl 242 10| XX = SAH0IA Oloiot &2 &= A0 0F &
(041) The results are given in Figure 1 (X) = Temperature was directly

propotional to metabolic rate (Figure 1) (O)
= Z00 Oiol O 'HP W= LH 0l JI==H0 A=K E &2
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Scheme 1
o]
éﬁ) i n-BulH / HCIEtO N MO
CH.Cl;, 25 °C, 24 h \ }n

e-CL Paolye-CL

nitiator S}'slem As de-
scribed in the Imr uction, we have recently reported
that the ring-opening polymerization of |..3-+:|:'ox1:|1£:|n-
2-ane (TCC) by HzO or a primary alcohol in the presence
of HCI-Erz0 ml:al’dtmnl} proceeds to give linear polyTCC
with the controlled Mg (10°=10% and narrow A/ My
{~1.15) without side reactions such as decarboxylation ®

The key feature of this polymerization may be the
acidity of the added protonic acid, which is not as large
to polymerize the monomer by itself but is sufficient to
activate the monomer. To extend this facile method to
cyclic esters, we performed the ring-opening polymeri-
zation of e-CL to examine the M and Ma/Af of the
polymer. Scheme 1 and Table | summarize the results
of the polymerization of e-CL with n-butyl alcohol (n-
BuOH) in the presence of HCFEt0. Although the
polymerization did not proceed with m-butyl alcohol
alone (run 1), the addition of HCl was quite effective to
give polye-CL quantitatively (runs 2—6). The increase

=F3

o

OlLt Dt

al-kl EH

CtES 2t

=]
(a3 —

I]UI_\'lI]L'l =L “Ju:‘l_\'. CLIELE LEIRT IVl IV L elL B Wl SEILIEL |1 Ul
£ and 3). These results suggest that HCI did not serve
as an initiator, but an activator in this system, similar
to the polymerization of TCC. The M, value agreed well
with that calculated from the feed ratio of the monomer
to initiator in every sample, keeping a narrow polydis-
persity ratio (runs 2 and 4—6).

Figure 1 illustrates the "H NMR spectrum of polye-
CL obtained by the polymerization of -CL with 1/10
equiv of 7-BuOH/HCI initiator system in CHzClz at 25
“C for 5 h (initial concentration of eCL, [¢-CL]Jo= 1 mol/
L]). In addition to signals b—rassignable to -, 8-, y-, d-
and e-methylene protons of the ester carbonyl moiety
at 2.31, 1.63, 1.39, 1.65, and 4.06 ppm. signals & and g
on the basis of terminal methyl and t-methylene proton
signals of a hydroxyl group were observed at 0.94 and
3.65 ppm, respectively. The integration ratio of the
signals & to g was exactly 372, which agreed with the
expected value,

Figure 2 illustrates the dependence of Mp and M/
Mhn of polye-CL on the feed ratio [¢-CL]Jo/[7-BuOH]o in
the polymerization in CHzClz at 25 "C. The M; increased
almost linearly with increasing the feed ratio of the
monomer to initiator, keeping narrow polydispersity.
The second-feed experiment to confirm the living nature
of the polymerization was examined. First, ¢-CL was
polymerized with 1/40 equiv of # BuOHHCFEtz( ini-
tiator system in CHzClz at 25 “C for 12 h. After con-
firming the quantitative monomer conversion, the same
amount of monomer was fed into the polymerization

- 212 3 JFE A0S é!f’.;*f’.;*ﬁl Jl=

ZAIIIEE &

Hot=AXl,

8t = £F0| BREX

- gFZUS = %*2-2-3._*% HAl €9,

(0dl) Results of the present study correspond with the earlier study
which reported that tinnitus is significantly alleviated by surgery. [1]

S2EdS A8
280U AN &8 202 29 E Eots
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JE(EQ]) (Discussion)

«J|EL HAELSS X0 E= 43HE.
- These findings are in contrast to the results of Rimell et al. [2]
«c HRAHEMS M2 EN SRES AEE.
- prove (& Z6}CH> demonstrate, document (Xl Al GtCH)
> show, indicate (Kl AIGFCH > suggest, imply, speculate, suppose, assume,
extrapolate, infer, inspire, presume, postulate (Al AFSFHCH =& GICH F&736ICH
«OIIIXl 2 200t YLH SHot) WEE

- NENA AISet S8t WE2 2&, tl=cst 2|0| E <= 282 =06t

=3,
« Data®t Z010fl CHSt KtAlet &H =S EH=061A &S,
« Z| 20l= Result 22128 EXEQ A=t S54 2 3|1I6tD| 0t Results
and Discussion 22 & A J|=0ote BRIt ES
« Xt (We &= The authors)= 0|2 AIE6t= A2 ECU H SR K= AFE 6HX
=3
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Amphiphilic block copolvmers consisting of a hyvdro-
philic PEO block and semifluorinated PFOM A block were
svnthesised wsing PEQO macroimnitiators contaimng chain
ends with ATRP function. It has been demonstrated that
PEC macroimnitiators polvmerise DHEFOMA and THERFONM A
effectively with controlled molecular weights. The block
copolyvmers formed stable micelles, where PEQ i1s the shell,
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can > will > would > should > may (50%2] Jts4) > could > might

It is suggested that humoral autoimmunity may play a significant role in the

pathogenesis of atherosclerosis in diabetes.
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1. Introduction

Semifluorinated block and graft copolymers are of
growing interest because of their unique properties,
as very low surface energy and oil/water repellend
They may be utilised in many applications for example, as
surfactants for polyurethane foams [2] and as emulsifiers in
liquid and supercritical carbon dioxide [3]. Although water-
in-carbon dioxide (W/C) emulsions have been formed with

3.4 Interfacial activity

The results from an interfacial tension study for
PEOs -h-PDHFOMA; < . are summarised in Table 3.
These results illustrate the dependence of the interfacial
tension on the temperature, pressure, salinity, and COy
density. The surfactant concentration was 0.05 wt.

The binary water-CO: interfacial tension is approxi-
mately 20 mN/m in the range investigated. The addition of
surfactant lowered the interfacial tension enough for the

X2l XI& (Guidelines for
IEHS I} HHP" 0]
P IS JA=I
AL =01
ol =, 58, FH=

X

0

o

O SF0IIF SEIF?

ol ga AL A (volume), & (

=
—

)
L

[71. living radical [8], and group transfer poly merisation [9],
but few studies have addressed the synthesis of block
copolymers composed of a hydrophilic block and a
semifluorinated block [10,11]. The limited number of
studies may be attributed to the limited solubility of
fluorinated polymers in common organic solvents and the
limited mechanisms by which the fluorocarbon monomer
san be polymerised.

ontrolled free radical polymerisation techniques pro-
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Shaheen, Sterne, Thompson, et al: Dietary Antioxidants and Asthma 1825
TAEBLE 2. ASSOCIATION BETWEEM ASTHMA AND FREQUEMCY OF CONSUMPTION OF FLAVORMOID-RICH FOODS AND DRINKS
n n Crude O p oR p
Food/ Dfnk Group (Cases) {Controls) (259 ) (Trend) (259 OI) {Trend)
Apples <= OB T 150 133 1.0 1.0
1-3 per mo 1649 T4& 097 (0.7, 1.34) 0.96 (0.69, 1.34)
Oncewi 132 103 0.EB (062, 1.25) 090 (0.63, 1.30)
24w 218 123 0.67 (0.44, 0u84) 0.68 (0.4E, 0.95)
= 50wk 1E5 102 D62 (0.44, DUBT) 0.0 0.68 (0.47, 0.9E) 0.D0ST
onkons < IR T 104 B9 1.0 1.0
1-3/me 102 B3 095 (063, 1.43) 1.13{0.74, 1.75)
Oncewi 171 12% 0LBS {0.59, 1.23) 1.02 {0.70, 1.45)
24wk i) 196 0.7 (053, 1.04) 0.52 (0.65, 1.31)
= Sk 178 114 0.75 (0.52, 1.08) ooy 0.92 (0.62, 1.36) 037
Tea Mever | 73 1.0 1.0
= ncefd 1318 111 1.00 (067, 1.49) 113 {073, 1.66)
Once/d B4 &0 0LES (057, 1.40) 1.0d (0.65, 1.67)
2-3id 264 155 072 (0.50, 1.04) 0.B3 (0.57, 1.23)
4-5id 1 &6 108 0LET {0.55, 1.20) 0.05 [0.63, 1.44)
6+ d 116 100 1.07 (0.1, 1.62) 0.5 1.21 {(0.7%, 1.86) 0.94
Red wins < 1 qlass/wi 413 143 1.0 1.0
1-2 glasses Wi 12 B’7 094 (D68, 1.28) 1.0 {0.79, 1.53)
35 glasseswik B9 52 0,70 (0.49, 1.02) 0.BG (0.5E, 1.27)
1-2 glasses/d B4 45 D65 (D44, 0U95) 0.E2 {0.54, 1.24)
14 glassas/d Bl 38 057 (0.38, 0u.88) 0.BS {0.55, 1.33)
=5 glassas/d E& 42 059 (0,40, 0.87) 0.000 095 (0.61, 1.4E) 0.3E
* Contraling for age, sex, body mass index, sodal dass, housing terwre, employment status, whether a single parent, smcking, passive smoke exposure at home, and total enegy
Irtake.
nuts, leading to avoidance and a lower intake. This is unlikely formation is requested, and comparable rates have been seen
to explain the associations between asthma and intake of sele- in other population-based studies of diet and respiratory
nium and apples, which did not change when we excluded in- health that have used long FFOs (4. 26). Response rates were
.r“l.l'n"nu]: u:11r1 r:.';rl 1|\u.'| I|'|.nl|| :!In"l';n"f'.l'l i'."-l'll.lll rnﬁrlr |'|.'-r.'|||-r.'- .-«4' :';rrl'”u.r ';n T :.n.-l r."-r“rnl: :.n.'l inrn':.u- nF :.'-'lrnillrrl :|r|.r| M
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1and2
(i) NaN, hg

amphiphilic block copolymer PSPEG is kn
stable vesicles for certain block ratios; the mtio of block
copolymer 3 was chosen insucha way that it was not ahle
to yield paymersomes on its own " It has heen demons-
trated that the PEG chain end can be corveniently fune-
tiomalizad B Gurtharreone the mracanca o tha allima

Scheme 2

Rr Sy

s of functional block mpolymer 3: (i) EDC {5 equiv.l 4-pentynoic add §6.5 squiv.) DMAP featalyticl CH,
DWAF, BT, 12 h, 9o%; fil) Cullr {1 squiv.), PMDETA f equiv.), CHCL, N, stmaspher, BT, 70 b

=sise 3, the path shown in Scheme 1 was
followed, where atam transfer mdical |:|olgtn'nensal:lon:"""I
[ATEP) was used to produce Ph, which was subsequently
functionalised with an azide by substibition of its
arbromide with NaM, leading to 27537232351 1 pEG

Wk wras fimctomalizad at hoth tarmini wa an BT,

10O

grE AT € 82

Fast
Reversible Active

60Nz 0 N(

Paolymer

development of so N techniques, mass spec-
trometry (MS) has been shown to be a powerful tool for
copo]ymer analysis. M5 spectra obtained after matrix-
assisted laser desorption/ionization (MALDI) or elec-
trospray ionization (ESI) allow copolymer samples to be
easily distinguished from homopolymers [12]. Since
copolymers contain more than one type of repeat unit,
M5 I,pectra are significantly more complicated. How-
dual c&ollgome

] Am Soc Mass Spectrom 2008, 19, 1163-1175

2]. More importantly, fragmentation pathways along
chain allow the copolymer to be sequenced since
issociation behavior.
or I'SD) data of copolymers can then be ana-

f homopolymers consisting of each of the

rs.
tt here on a M5/MS study of poly(ethylene
styrene block copolymer (PEO-b-FS), syn-
nitroxide-mediated polymerization (NMFP)
ain steps of this synthesis are described in
. Such PEO-b-PS diblock copolymer with well
structure has CHs- as the a end-group, 5G1
xide as the w end-group and a linkage group
tween the two blocks, as illustrated in Scheme 2.
Fragmentation pathways of PEQ oligomers have al-
ready been demonstrated, using fast atom bombard-
ment (FAB) [16, 26], MALDI [27-32], ESI [33-35], or
desorption electrospray ionization (DESI) [36] to gener-
ate oligomer adducts. Structural characterization of PS
ions produced by MALDI has been reported using
collision-induced dissociation (CID) [27, 37-42], sus-
tained off-resonance irradiation (SORIFCID [43], or
P5D [39], and fragmentation pathways were described.
These established dissociation routes were then used to
reach structural information from CID spectra of the
studied SG1-capped PEO-b-I'S copalymer.
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