A"). Here, the expenent n § & medd, s ﬂoﬂui t pn-¢@. gui ten P & meter. In the Present P Per, the
cffests of d fferen@. dd § yes on the st | {y of Pely(V,N'-metpyleney, § Sryd m de-co-4-v pylpyr ¢ ge) (Pely(B §-co- 4- P))
m §regel d gPers pn were st d ed g dét | g th § P& meter. The res lts spewed th t the t b | {y of the d gPers gn aly
Semes frem the gn g t pn of Pyr d pe gre, p: Mk gg tpe m §regel Pos ¢ yely 83 rged on §s suﬁi Se. Th § W s Senf gmed py
the me s rement of Zat Peten® k. nd t}.c;rc: 1t of (ondu Stemetr § t @ t pn. Tbcrcsult of ﬂuorcstcnts Alysg pd § ted td t
the bydropbob § iy pthem §regels §eny nt&ﬂ W th the pére se g tet l{l- P L) Sentent.

Keywords: M §regel d gpers gn(s); {1,- Qylpyr ¢ pe; Floﬂual t gn-69, gud ton P & meter; Za Poten®yl.

INTRODUCTION

Tphe metheds of Jd gPers gna, nd Senvent ga | em, Is gn Pelymer g t pna. re oS 1ly sc;d for the Prep & t gn of
m {rogds“ 7 In tpese metpeds, the Presente of suri @ntsa nd & plgers n prcvcm the m §regel P 1t §les
frens. ggreg t o nd B y9. n gmedt ntrele p S p | ¢ g the d ghers Qnsm.u plethe suti @ nts nd & | gers
3 nnet pe Sempletely remeved frem tphe m{rogds they & na. ffeSt the & Lre of the Pelymers, Senf p pg the
a PPl § ten of the m §regels te seme f glds. Je suri @ nt- frcccm Is gn Ppelymer g t gn 4 s peen w qldy sed @
resent y& s % The Presense of cleStrost t§ rcpuls on der yed from the deSempPes {pn of en § @ By torﬂ nd
ster § g 1T gr Sentr plestetpest b Ly of the d gPers Qns[6 7 In th § metped, the sel J Sentent of the d gPers gns
§ lqied pes u5€ gelsa rea 1w ys gendt teda t menemer Sentents |, gher th n 2.5%)a 1se Senf p pg tphe
aPpl§ tenef tbcd §Pers gns.
On the Send {en th t the dese & te W s 25.1 Gy/mga nd the tét 1 dese W s 1k Gy st ple m §regel
d ghers gn, w ¢h sel ¢ Sentent of, be, t3.4%3 nd. vk ge pydredyn m §& d 8 (E ) of 56.2 nm, W. s Su §Sesst lly

ot ged frem the d Lutc sel ten of 4-v pylpyr ¢ pe (4 P, 0.04 mel/Ly, nd N,N’-metpyleney, § tryl mde (B $
0.2 mel/L) py Su 4 & nt- frce em, Is gn Pelymer g tp SeErEy @ dagten®.  nlge these g @yted py on §
Q Bytors, thg Copolymer b2 t.n pgted py Y=y @ dgten & nnet 3 se EleStrost t § rcpuls M, se | §
nefes? ry te study the & b {{y Send {pns g erder te pére se the sel { Sentent of the d gPers gn produ&:d by
surai @ nt-free cmuls en Pelymer g tgn, te Sentrel the % te of the SePelymera nd te put the m §regel qte
6t fe

Tre Sepelymers of 4- P w §p B @ nd etper Sressl & pdt gents exp p §the § Sh & Ster gt §s @ dserPt pn of
erg n § molc‘ulcsma, nd g tpe feld of 84 lys§'”. S gee these §p 2 Ster §t §sa re Slosely ral ted te tpe

Tb§ wek W s s pportui by tth tea IN t & 156 g:n(cFo nd ten ef Ch g (Nes. 9020602( nd 29901001).
* Cerrespend pgﬂ Jthen ged @ “hen (P2% {%) E-m | x:bcn@pu aﬂu sn
Rese yed Nevemper 29, 2004; Rev sedd na ry 28, 2005; Asscpted Fcbrlill ry 2, 2005
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bydreppep § iy @ the SePelymers, { § npest nt te study the cffest of the tet 1 4'- P n §{ Sentent en the
bydrePpep § {y @ the m §regels for tha. PP1§ t pn purpos& A

EXPERIMENTAL

Materials

B § (Begypg Chpem§ 1 Re gents Comp. nya & lyt§ 1 & de) w s pur {ed py refryst 11 g tna nd dr gd undcr
12 Cuum. 4- P (Merk, > 96%) & s pur fedpy ® ‘uum d gt { t en. Etpyl 2-(43. m gePpenyl)-3,3-d getphyl-3H-
gldolc-S-}, rpexyd tead s spewn pF g.1, W s synthes ged, nd pur {ed SSord pgte the protcdurc desSr ped pipe
1 jat tre [11],a nd tpe da led gfoEm tena pe t the Compound $ s peen reperted g Ref. [11]. P#t ss §m
Spler de (KCI), pet ss gm sulii te (K> Oy), m gnes pm Spler de (MgCly), pydrespler §a. € d (HCl)a Set §a. € d
(HAS), S L-ppenyd 4 n ge (L-Ppe)d. mmerhy (NH3R nd ether ré gents (Be g pg Chem § 1 Re gents Cemp. ny,

ARlyt§ lar de) Wc.re,uscﬁl, srefeyed, a ter sed gtpeexPer ments W s de gn ged, nd red gt {led.

N
COOEt

H,C
CH,

Ethyl 2-(4-aminophenyl)-3,3-dimethyl-3H-indole-5-carboxylate
Fig. 1 Cpemg 1 st tturs, nd & me of the ﬂuorc: Sent Prepe molctule

Preparation of Microgels

Tpe feed sel t gns et ped des geda me nts of Bg, 4'- Pa nd w ter. After the menemers were d gselved
Sempletely, the feed solut ens were & nsferred gte test tu})cs (dgmeter: 15 mm) t&, Seit g pe ght, bubbk‘d W tbh
bgb B r iy N for 20 m g te remeve O,, then sé led nd @ dgted foR, defgiet nd 8, sPebi ]l lod tpn g the
“Co @ dagjtn feld whese dese 2 te w. s determ ged py Fr ke des geter. The produtts were P r fed by
dglys @ 2 gstw ter. E]« 12 1ucs of 112 mples (56 152 nm) § ve peen deteSted py dyR m § 1 gpt s& tter g, nd

referted p Ref. [8] p da [ Ik 1] exPper ments exSePt deteSt gg the §§ nge of pydrePppet § {y @ the m §regels,
theda me & mple wipa feed a tp of [4'- Pl:[B§gl = 1:5 w s uscﬂ, Wh §p § reresert tyed nd § s the pest
& nsm g né@ nd the i x & 1sel ¢ senténg. meng, 112 mples.

UV-Vis Spectra

F yed, mounts of pur §ed m §regel d gPers pri. ndk. Sedt R mount of, dd y ye (KCI, K2304, MgCl,, HCI, HAS,
L-Ppe, S NH;) were m ged, then W ter W, sd. dded tekeeeh the tét 1 vel me Senst nt. After suff§ ent
mypg oo spes@ petween 38Qh nd 810 nm were reSerded py R -30103 PcsirePppetemcter (HF §p
ip né)vi'\» ;1\¢ 1 €mq a4z Sells. a terw s usuﬁ, s thereferenSe p& €& sel

Fer purc.l ght-s& tter gg‘systcm, there ex gts the fellew g emp ¢ § 1 exPpress Qnm’ B3l,

A=KI" ey

or lgA=1gK —nlgi 2)

whare A @ pserg née, K @ Senst ntrd ted te the B 1t §fle Volumcﬂ, nd refe §t ye pdex of the P 1t §l@. nd the
solut o, A §tpe W velengty of 1 gpta nd n @ n exPenent. If the P 1t §le s ge § s ller th n A/10 (R yle gp
s& tter pg reg n), then then ¥, luc §4 Astpe P rt fles ge b ses, then # lucdctre. seR, #, rc,sult of ptern |
gterferense. In etper werds, n 8 n pe sed te men feor the flo“uil ton of the P 1t §les sens g yely' > . B sed on

.(2), tpe lucofn S npeet gcdl%rom theslope of the s@ gpt | ge. The exPer ek | errer W s est A ted te
b®. be,t 2%—3%.

F gurc,Z Shews th t the m §regel decs net exp p § {s $§ % Sted pserPt pn p the W velength & nge frem 380
te 800 nm w {h @ Wh §p the deSre se g thel ght ptens ty of the d gPers pn rcsults frem the s& tter g of P 1t §les.
It 8 m Ise peseen th t IgA § 4 geed 1 p& r rad t pusp P w §p lg/A. Trerelere, n & n pe uscd te men {er the
ﬂoﬂuil t pn of the m §regel.
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Ig A
260 264 268 272 276 280 284

400 500 600 700 800

A (nm)
Fig. 2  §plespestr m of thpe m $regel (6 rve 13 nd 1 p& rréd t gnsp P
petween Ig A nd 1g4 (8, rve 2)
Dese: 1k Gy; Dese R te: 23.5 Gy/mg; [4- Pli[Bg] = 1:5; [4- P] +
[B §] = 0.24 mel/L

Absorbance at 547 nm

vy mples were Prep red py fellew pg the Pref & t pn metpod of the & mples ment pneda peve. After
s ff{;nt mg pg, the @ pserg née (A R t 547 nm w. s me Su red w §h \# e s the referene g & §h & se. After
tcntrf g ten (4000 r/m g) fer 30 m g, tpeR pserg néec of tbc pper dghers gn (A) w s me Su reda t the & me
W Vdcngtb. Tpe d {ferenSe petween Ad nd A § g yerd. s follows:

A=A ~4 3)

Tbus, AA W& s us&d te men {er the 68 gual t pn of the m §regel. The exPer ekt | errer W, s est (A ted to pd. b'ut
2%—3%.

Zeta Potential ({)
Tphe W s me surcd by ,SPE zat Potcn® la & lyzer (Brod § ven Instr ments Ceorper t pn)a. t 25°C. Tpe
2 mplew s Pprep. red py d Lut Qg the m §regel d gPers pn w §h KCI solut on (0.01 mel/L).

Conductometric Titration

A defg e me nt of P r{gd m fregel d gPers gn W s d | ted py deg ssed W ter ted Sea g vel me. After
s ff{ ent m;pg, they Wcrc t@ ted py HCI sel th tbro gh m §remeter syr pged nd tpe Send tty by ws
m&. Su red t(17.0. 0.1)°C py. DD%-307 Cend ‘ty A% Mctcr ¢ #ngdp Cpha) ndcr Nz tmospbcrc. Frem tpe
tond Stometr § t§g ton § rves, Senfen@ t pra, nd Sentent of 4 P nyentpe surai Sc of the m §regels 4 n pe
ot gcd Prev ded t§ t the K, of 4— P MR teem §regel 5 Slesc te t§ t of 4- goPrePylPpyr { pe whese PK,

§ 7.98"Y sens der pg the g str, 8t 3\1 s ;nﬂ( rgy, the png ten degree of{l P ong nd the Sentent of gn ged

{1 P ngentpes, “ tcoftbcm{rogdst n peest @ ted.

Fluorescence Spectra

A def g iea me nt of P r{ed m §regel d ghers pnsd. nd s 114 me nt ef stok sel ,ten of 1l erestent Prepe
molct les g mct% nel Wcrc;m ¥eda nd thd.q ,°0,5 sel Jten of sed ﬁm bydrex de (pH 8.5) w §1 dded tok ccp
the volumc Senst nt. Buffcr solut en W s net seda s desér ped p Ref. [15]. After s ff{;nt mgy g, the
ﬂuorcsﬁcn(c spes@ were me s red LS nF- 4500 Fluolre,stcnﬁc;3 Pesremeter (HE §p ,1 P n). Theex§q tgn
W, velengtjd. t 360 nm, w §p, cxti; tpni nd em gs gn sl § w dtps of 10 nm, W s seleSted. The s& nn gg sPeed W s
1200 nm/m g.

RESULTS AND DISCUSSION

Effects of Additives on the Stability of the Microgel Dispersion
F &, 3 spews th t therd, re twe gflex pn Po pts @ the turvc of AA vers, s [KCI]. One pflex gn Po go. PP red
4 @ lewer KCI Senfen@ t gn Serrespends te the §r  § 1 6@ guﬁl t gn Po pt of the m §regel, wh le the otherd @
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b gher KCI Sentend t gn — the Semplete €@ guil tgn Pe pt. These twe SenSenk t gnsd. re & lled the Sri§ 1
113 guil t gn SenSenik t prd. nd the Semplete €8, guil t gn Sentené t gn of KCI, respest yely. Thered red. Ise twe
pflex gn Po pts g the ‘urvc of n vers, s [KCI]. One pflex gn Po gt where the Sensen@ t gn of KCl § lewer
Sorrespends te the 6r i § 1 floﬂuﬂl tgn Po pt of the m §regela nd the KCI SenSenw tpn § & lled the Sri§ 1
flo€ (uﬁl t gn Senscn@ t pn of KCI. The otper pflex gn Po gi. Ise reflests the Semplete 68, gui t pn Senécn@ t pn

and § ¢ Sensgtent wip th t et ged frem tpe Curvc. of AA vers s [KCI]. It § ohve,s thtthe m §regel
dghersgn §m ‘b mere sens § ye te cleStrelytes td n the Pely(N- goPprepyd Sryd m de) (PNIPAM)EI tex, wh §p
w s ster § lly §t b{¢eda t reem temPei L e e {3 n pe (ontl ded th t the St by of tpe m §regel
d glers gn A gly Semes frem the cleStrost t { rep Is pn p, t net frem stcrf ® ITgr.

4.0 2.0
'''''' 1.6
32
12
~
= 24 08 I
1.6 0.4
," L 0.0
0.8L . :
10~ 107 102 10!

[M] (mol/L)

Fig. 3 C_rves of AA vers s [MR nd n vers s [M]
M represents d §ferent, dd § yes. The syntpes § Send § pn of the m §regel §& md. s
tp tment pned pF g 2.

4.0L

s oA a 3.64

32F 3.60

281 3.56

= 24F <
3.52

2.0 -
= K,S0, 348 © HAC
L6~ 4 MgCl ' m Urea
v L-Phe
12|_ Lol Lol Lol IR ERIT] 344|_I Ll Lol Lol Lo
107 10~ 107 1072 107 1073 10~ 107! 10° 10!
[M] (mol/L) [M] (mol/L)

Fig. 4 C_rves of n vars s [M]

4. ) Ners € streng cleStrelytes. ndi. mppeter § clestrelyte; ) waka, § g nd nen-cleStrelyte
M represents d fferentd. dd § yes. The syntpes § Send § gn of the m §regel § the @ med s td t
ment gned pF g. 2.

3 g rly, fer HCL, therd. 1. Ise twe gflex gn Po gts g F g. 3. nd the Semplete €8, guil t gn Senfen@ t pns
ot ped py the twe metheds, req ¥ lent. Bes, JSen in bcuscd te men ter net enly the ﬂoﬂuil tgn b,* Ise
the €@ gud ten, tperefere, § § A med tpe ﬂo“uil t gn-6o. gui ten P& meter p thg P Per. The Sri§ ]
e g 4 tpn Senten@ t pn & n peR. ffeSted py M ny 4 Stersa, nd | § net se sens { yeA s the Sr{§ 1 ﬂoﬁuil t gn
Conﬁcnﬁt ten. Ths, floss il t pn-68. guﬂ, ten P& meter W s uscd te cR, lﬁ te the effest ofa Jdd ¢ yes on the
St pliyeftpem {rogd d §pcrs . K35 Oy, MgCl,, HAS, o L-Pp®. nd NH; werd. Ise uscd te test the st b | by
of the m §regel d gPers pn pes des KCla. nd HCL. All of the res ltst re s m rged g Fgs. 44 nd 54 nda Ise
Semp L&d T plel.

Fgre 4 )a nd Tple 1 spow th t the Sri§ | flo¢6 4 t pna. nd Semplete 68 g d t pn Senfen@ t pns of
K3 O4. re the lewes®, meng these of the seleSted. dd ;ycsa nd these of 1/2MgCla. nd KCR re ng rly dent § L
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It gslertp & nens Bl ya keyrele gtpe floss 4 tgra. nd §8 g d t gn of the d gPers pna. nd tpe eff § gnby of
the ﬂoﬂuﬂ, t e nd €@ guil ten pére ses w {p the pére se pthe ¥ lenSe of, n gns. Th,S & 3 bel gved t§ tthe
m §regel ¢ cleStropes ye. Th§ § Senf gmed py the & luc of L of the m §regel d ghers pn, wp §p W. s me surcd
te he (1.0c 0.2) m , enc order of M gn gudclower tHh n th@. bsolute; e luc of of Poly(N- goPprePykls. sryl m {e)
(PNIPAM)4d tcx\n& surcd by:ﬁ, undcrsi, nd se-wek ers!”. Tpe H mk er Senst nt of tpe m §regel d gPers gn W, s

S ltuﬁl tedtoped.3 107 T pythe srig 160 guil t pn Senfeni t gn (cccp. nd the follow pg formuﬁl st

exp(Vay -

y=—2L 4)

ey,
Va4
exP( AT )

98500k y*
cC = T 6 26
N,eA; 2

)

2 2 2
Acffl/ :Apl/ _Awl/ (6)

where T § the. bsolutc tempet e Vi ggd ltetpe 2 1uc. of £ of the m §regel d ghers gn, Aoy § tpe effest ye
H mkoer Senst nt, Ay §the B Mk er Senst nt for the m §regel d gPers gn, A, § the M Mk er Senst nt for W, ter
(3.7 10720 1), Nao § Aveg dre Senst nt, ¢ §tped gleStr § Sonst nt of selvent, k § Beltzra nn Senst nt, & nd z
b vetpey sd 1 me& n ggs. After suff§ ent diglys §, there ex gt ne etper sPes gs pes des weke g s § Pyr ¢ ge
group th t & n gendt te Pos § ye 63 rge p the m §regel. Therefore, (& n pe (ontludc.d th t the Pos § ye 63 rge
Semes frem the gn ¢ t pn of Pyr { pe groups gtrodu Sed py 4,- P.
HCR nd HAS & nre §tw {h Pyr { ge groups, Qe s pg the Pos | ye S rge of the m §regek nd mke gg the
d gPers gn mere # ple. T ple 1 spows th t the Srg§ | floﬂuil t gn Senbcn@ t pns of HCIa nd HA® re mu‘b
b gber th n tpese of KCla nd 1/2 MgCl,. HCl @ streng cleStrelyte, se § & n mke the m §regel 68 guﬁl te
Sempletely, wp e HAS @ wek cleStrelyte, wp §, & nnew. §t eff § entlya. s HCL. F &1 4(p) spews th t there
4 ]se ex gt n gflex gn Po gt pes des the §r i § 1 ﬂoﬂuﬂl t gn P pt, wp §|, reresents thed PPe & nbc o, Sc
# ple & te, b,t net of the Semplete €8 guil ten Pe gt peA ,5¢ the myt re § st e nsluﬁe.nta, nd tpe
Serrespend pg & lue.of flo“uil t pn-68. guil tenP & meter §pghd be,t 3.50).

Table 1. Cr §§ lﬂo“ud ten,Sri§ 168 gud t pra. nd Semplete 68 gui t gn SenSen@ t gns of
sevek B dd gyesd Nl tpe o lucsl/ reeit ped frem the SerresPend pg gpterseSt gn
Po gts ofd ngents g the § rves of 12 or AA vers s the Senfen@ t gn of, dd § yes)

Fle§¢ 4 t pn-68 g d t pn P & meter AA
Sa nd g Crig !l - Cemplete Cri#l Cemplete
t e (p) floss 4 t gn ‘. cd ten . cd ten . cdten
Senfent t pn Senfcnt t pn Sentcn@ t pn Senfcnt t pn
(mel/L) (mel/L) (mel/L) (mel/L)
Ky O, 201 10 476 107
1/2 MgCl, 7.89 107 1.60 107
KCl 7.54 107 1.70 107 1.08 107 1.70 107
HCI1 535 107 1.08 1072 6.76 107 1.08 107
HAS 478 107
L-Ppe 142 107
4 e 9.52 107
NH; 3 6.97 107° 1.65 1072
24 258 107 926 107

72 1.34 107 6.39 107°




640 O.D. Chen et al.

It gknewn t§ t o 3 n dea tre Prete gsa. nd gﬂucntc the SenferrA t gn of W ter-soluble Pelymers.
F & re 4(p) spews th t o mk es the m §regel floss 1 te sl gptlya, nd net €. guil te @ the seleSted SenSend t gn
% ngc,a nd g Srg§l ﬂot( 21 t gn Senfeni t gn § m b b gher th n tpese of the etper seleStedd, dd g yes. Th §
Ppenemenen @ y p@, sér bed te the hydrePppep § gtdt §t pn mes§ n gm petween e nd tpe m {rogd“s] Ita n
4 lse peseen th t pydrePy | § ty frem pet, CONH groups gtrodu Sed pyB@ nd OH groups gtrodu Sed py
YEy @ Reton pRytenenly Bl y® less giest ntrele pthest p | § t en of d gPers gn.
L-Ppe @ . mppeter § cleStrelyte w {18 n gecleStr § Po pR 1 5.48, se (& n gtar §tw {p Pyr d pe gre Pste
4 Se g extent. It §a Ise net §ed th t the Pos | ye §4 rge on the surci Sc of the m §regel t,ms the & ndom
or it t gn of L-Ppe molc;t les g tphe buh sel LLente the st teof  COO gre, P Sles pg te tbc m §regel g tpe
pydt tedd yertg t § Senf gcd ne rtpes, i’ ﬁcof the P rt fle. The clebir § de blcil, yer 13 t mkees tpe d ghers pn
st ple § SemPpressed, nd the st | by of tpe d glers pn desl ges.  NHia nd COO gre, Ps enter the pydi ted
dyers mulit nuusly ek oS¢ of the spet k. mppeter § stru tturc, of L-Ppe molc,tulcs. Howcvcr, the cleStrost t §
rcpuls en Ipngs the L-Phe Senben@ ten g the pydt ted 4 yer. Je ﬂo“uil tgna PPe rs enly wpen L-Ppe §
Senfen@ ted nd {3 nnet Mk e tpe m fregel €. gui te Sempletely p the seleSted SenSenw t pna nge (Fg. 4 ).
Tpe sri§ 1 ﬂo“uil ten Pe pt p th§ system § lessa, PP rent th n th t g etherd, dd ¢ ye systems. Thg My pe
exM ged py thed St td t the L-Phe SenSend t gn g the hydk tedd yer glewer th nth t g buh solut en. The
a peve 634 Ster gt §s of L-Ppe mke § Poss ple toa dJust the &t te of the SePelymer ga rd tyely wde
Senfcni t pna nge.
The PK, of NH; §4.75 wh e th tof4 P SR the m §regel she,, 1d pe slese te 7.98. s ment pned, peve.
It gopve sthtiped s § ty of NH; ;strongert% ntp tef4- P JSE ndt n ghplthe eng ten of thed tter.
Tbcrcs lt §th Uthey & nt ty of the Peos § ye 63 rge en thes, }i tcoftbcm{rogcl § rcd Sedh nd t§ ttpe st bl Ly
of tbcd shers pn dcs(cnds Th§ §there senty t NH; & n mbctmm{rogd fless GL tcﬂ nd e g 4 e (Fg5).
Bes  se petp NHs4 nd 4,- P nis @ tpe m fregeld re wek § ses, the @hp an Prefess § slow. Fgres
Lluslit, testy tNH; 4 & n'epv @, st e cffeSt on the floS6 4 t pra. nd €8 g d t pn of m §regel.

4.0
m3h
8 o 24h
A 72h

32
2.8

2.4

20F

1.6

12 1l L1l Lol T A ]
10 1073 10 107!
[NH;] (mol/L)

Fig. 5 Effest of tpe Sonsen@ tgnof NH;en /8. t 2 r g st ges

The syntpes § Send § pn of the m §regel §thed mad. sth tmentgned g F g 2.
Charge and 4-VP Unit Content on the Surface of the Microgel
At tpe end of SePelymer g t pn, the d ghers pn W A, & lyzed py th pd yer SpremR tegd Py en N P2thg M tes
W {h ethyl. & tdpctrolc m etper (9/1, VIVR, s ducnt te deteSt the Presenbe ofd. ny e Sted 4- Pa nd nene
W s fo nd. Th § me ns t§ ﬂ Imesg. 11 oftbe,4 P# sakenp rt gtpe Sopelymer g tpn v

gurc 6 spews the Cond Sty gy S rve f the m §regel d gPers pn ot ped py t @ ten w i HCL, wp §b §

sqd rte th t of wak g ses t(t ted ng strongd, § ds, se the m §regel d gherspn § B s §. It § spewn g tpe
‘ ,VS thé. me nt of HCI torrcspond e te tphe pilex pn § 6.15 umel, wh § § m ‘b less t§ n tbcél' P Sentent
;1 the m §regel (200 umel).Se § @& sS, med 4 t the pflex pn Po gt Corrcsponds te the t @& t pn end-Po gt of
Su “ Sc4- P n; Bea sctbcpos ve t% rge Semes frem tpe gn g t pn of Pyr ¢ yegre, Ps gtrod Sed py 4 P,
t},c (13 r%c, Contcnt on tbc Su 4 Sc of the m §regel § est (A ted, §Sord pg te the bypotbcs § desSr bcch bovc@ nd
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the res, Ite rel gted g ple 2. [t & n pe seen th t the 63 rge Sentent on the sutﬁf Sc of the m §regel § enc erder
of M gn gudc less t n td t of cleStrenck t ye PNIPAM m §regel syntpes ged py M€Pphee et al. el wh b §
Sons gtent w {p the § d fferenSe g £. 1t g Peoss ple th tipe hydk tgh p iy of & tgns §gm |, S strenger th n th t
of n Qns[ 7

160~
o blank

m microgel dispersion
120

80

40

Conductivity (L S/cm)

Ny, (mol)

Fig. 6 Cond Sty y § rveef m §regel d gers pn me s red py t @& t pn w §p HCI
M §regel d ;pc.rﬂ on: ) mL, [HCI] = 0.01984 mel/L; 'Pbc syntpes § Send § pn of
tpe m §regel gtped mé sty tment pned pF g 2.

Table 2. C rg@. nd 4- P n ¢ Sentent en thes & e of the m fregel

[4- PL:[Bg] i e gpt of Pelymer Al tel] S & tc4 P ny 3 rﬁi Se 63 rge
v M (g/5 mL m §regel (umel/5 mL 4 Cor}tcm 4 tontcnt (umel/
d glers pn) m §regel d gers gn) (umel/g Pelymer) g Pelymer)
1:5 0.1771 6.15 34.7 0.10
PNIPAM4 tex 3,791

Hydrophobicity in the Microgels
In tpe P st few y& rs, we § ve fo‘uscd or study en seme s bst gutcd 3H- gpdeles g & re,s meles GL r
a ssempl gs'™ U0 It w s found Bt s bstt ted 3H- pdeles Wcrc; sens {ye @ deteSt pg the tf, nge of the
m §recnv genment. Here, ethyl 2-(42 m pePpenyl)-3,3-d getpyl-3H- pdele-5-8 rpexyd te,a sa. memper of the
Emly of s ,bst gute,d 3H- gdeles, w. s uscd te deteSt tpe €3 nge of the phydrePpep § {y @ the m §regels w p
vres 4- P o Sentents. The 3H- gdele molc,t les. renetr g @ nd tpe Prenyl r g & n 1l pek te w §h g the kT
energy é T ;r Tp § ters pA. | mevement § rcspons ple for the gcomctr{ 63 ngesak gg Bl Se g tpe gre ndd nd
ex$ ted & tesd nd Prov desa n et nt d& St g ten P tpw y fer tbc:J | #t te. ASSerd gg te the INDOP sem
empgé§ 1316 21 tens, thg M pnent dgtyedel y P thw y § s peer® sbr ped te the ferra t pn of. nenem gs ye
tw gted gl molc( d r ¢ rge @ nsfer (TICT) st te or g @ tpg @ tped mpe gre, PP In woter, § g the
forra t gn of tphe TICT ettt res, Its g tpe ﬂuorcstcntq ucntb e, whle @ bydropbobf ) ;t mst nfe the
TICT st te § phpied ted. grat cxtcnla nd tpe ﬂuorcstcntc ptens by (Iy) § eng néed®. F &, 7 Shews t§ t
the Iy & luc of the Prepe molc(ulc § enp nbed wpen the 4- P ué Sentent @ the m §regels gtr%, ses. In etper
werds, the pydreppep § {y @ the m §regels § eny néed w\gb tbc; pére scof tet | 4- P n; sentent. ple W ter
# nen-selvent for the 1 g& r Poly(4-v gylpyr § ge) (P4 P)*, & n pe sentl }lcd th t the reg pn Sort g
P4 P segmers pérg sesa nd t§ t the pydre@phep § env gonmcnt § gendt ted py tbc; ptertw §@. nd tpe W 1P of
t}mcsc, segmers. Tb S, the hydrePpep § §y of the m §regels & n pad, d] sted py § ngpg thed tp of 4— Pa nd B §
Q the feed sel tpn to & t gy the rg | fements.
Attpe prcscnt tge, § §d ff[ ltte f pcd. ny ral t pnsp P petween the R |y of the m §regel d gPers pra. nd
the pydreppep § {y @ them frogclél, ltbougb beth of thend, re of theoret § B nd & St § 1 mpest nee.
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280

f [4-VP]:[Bis]
b 1:5

240
200

120

0 = I -
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A (nm)
Fig. 7 Em gs pn spes@. of tpe fl_ercsSent Prepe meles les g W terd R nd
@ the m §regel d gpers gns wip # rp. s 4- P n§ Sentents (8§ rves p—f)
Dese: 3k Gy, Dese R te: 23.5 Gy/m K [{1’— P] +[B §] = 0.24 mel/L

CONCLUSION

Tpe # p ity of the d gPers pn M gly Semes frem the gng ten of Pyrd pe gre ¥s, mk pg tpe m §regel
Pos {yely 63 rged on s sul‘ai Se. Th§ W s Senf gmed py the me 5, fement of Za Peteniyla nd tpe rcsult of
Condu Stometr §t @ tgn. The rcsult of ﬂuorcstcntca, A lysg pd § tes td ttpe pydrePpep § {y @ the m §regels §
end, néed w { the pére se g teét 1{1'- P nySentent.
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