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Ordered Structure Transition of Double Zwitterionic Block Copolymers
Induced by pH Modulation
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1. BT (- #azaoTTFan)

WAL @G TTHDIRI BLERF T RXZ A (PCB)E AR Y ALK HZ A 2 (PSB)
THif SN L7 vy 7IESGEP KB T TERT 2BFHED pH Z0IZIE U2
EEB 2 /A X BEELREIC L VB Lz, 7 ey 7 WESEREIMAKSR CHRIFHEE %
TER LTy, Wikt MY v A2 UZERICIERRFMEEZ TR L Rd o T,
WAk A AT N DAL G N EDANFERE A4 EEOREICI D BT L
EBEZAbND, £, WEEKREREEHR T pH IZ)S U7z PSB SO EEEIEHE N 2 <
R emani, REGS FHOER S D FREICIE L TS A L OMAEAE
HABERL, B4 3V IEEEERLIZEBZZ bR,

(English)

The ordered structure transitions modulated by pH produced by zwitterionic block copolymers
composed of poly(carboxybetaine) (PCB) and poly(sulfobetaine) (PSB) in the aqueous
solutions were investigated by small angle X-ray scattering. While the block copolymer
produced ordered structure in pure water, ordered structure was not produced when hydrogen
chloride or sodium hydroxide was added. The disorder was due to inhibition of sulfobetaine
aggregation by chloride and sodium ions. In addition, aggregation of the PSB chains in dilute
and concentrated solutions was completely different depending on the pH. The different ion
responsiveness was induced by the changes of the interaction with ions depends on the linkage
of the different polymer chains and the polymer concentrations.
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7 EAROSEZEIT, BUKMEHEAERICNZ CHEHEBIERSKZREADME L THRENIC
ERT2Z Tz, KA A2 EOREERICIE L TEERICELT D720 THMETH |
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STz, AWFFRIE, BMEA A @mm - THl SN L 7 vy 7 EASRORRFHEIEES & £ ORBI
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RY BIVRF T R_E A (PCB) ER Y AR H A (PSB) 0

MEIRB Ty 7 KEAH (PCBin-b-PSBior, Figure 1) % 3K} mﬁv>A«§f+\t%ﬁ s
L LT, 0.1 MHCI (pH : 1.17) 0.1 M NaOH (pH : 12.7) CN 0 0

BRI L U CES B30 wt% D PCB112-b-PSBioi K IRTK % 71 ° R é

L, PE3mm OMMNEH T H7 ~WlE T —7 (& 2/ 2,

Z 0160 pm) ORNCH T R 7 4L (BEx : 10 um) THeA eN—  eN—

7RRECENE L CHIERE & Lz, 3 7DD AT+ 0.~

NENOS FHOEEETH S, XBTFLF— 8000 eV (J ©

F1.55A) OXHRZFEHIIRE L, #iH#s & L CTPILATUS 300K 038 o
(DECTRIS Co. Ltd., pixel size: 172X 172 pum?, total number of oL

pixels: 487 X 619, frame rate: 200 Hz) % U, #ELX#o2vcsces  Figure 1. Chemical structure of the
e " - e PCB-b-PSB diblock copolymer.
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A [EIHIE L7 PCB112-b-PSB1o1 @ 30 wt% 0.1 M HCIL, 0.1 M NaOH /Ki&ik &, LARTHIE L 7= PCBii2-
b-PSBi01 30 W% iR K D B F-45) Uz 1 IRJCHGEL X B EE 7" 1 7 7 A L % Figure2 (TR d, #ll
KEWRIZIS T D SAXS '8 7 7 A JVIZIIER IR L7 o @k v — 7 MBI &, B
ISR DS HERR X AL72 73, 0.1 M HCI, NaOH /KIEHRIZH31T 5 SAXS 7’1 7 7 A )L TIERuE 72 #iL e
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FHIF LN EEEE T D728, K& OBIFMENME T LA BESEHE S L CTRF L35, —J7 0.1 MHCI K
AR, 0.1 M NaOH KIEHR T Tl kA 4 b L X MU U AA 453 PSB $HOERE # [HE
L7 T2 DM B S R OBREN DMK F L, R b LB 265,

log I(q)/a.u.
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Figure 2. SAXS patterns of PCB112-b-PSBio1 (a) pure water, (b) 0.1 M HCI, (c) 0.1 M NaOH 30 wt% aqueous

solutions.
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BB & iz, F72, 0.1 MNaOH /KA 1 Tld PSBio 2N, ~ 77 VBl S e no




7= (Figure 3(b)), PCB12-b-PSBio1 1Z 0.1 M HCl KIFIEH ClIplik CHER S N> 7 i b E
KIEEERHKD > 7 F N B S, 0.1 MNaOH /KIAHE T CIEES 8 H kD 7 V3Bl
7z (Figure 3(c), LA EDOFER IV, PCBii2-b-PSBioy 1 LA AR CITIEREMEVESAE ChREtET 5
DT L, BIEEE CIIFABENTEA L L TRY, MMAREBERR TR DIRI B %
R UT2, D FHOERESCE D TIREIDS U TA A EOMAEERNEIL L, Bl d A 4 s8N
ERlLizEEZLND,
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Figure 3. Hydrodynamic radius of gyration of particles in the 1.0 mg/mL
(a) PCBi30, (b) PSBi02, (¢) PCB112-b-PSBi101 aqueous solutions.
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