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Figure S1. Effect of Dp POEG on the interfacial tension (○) and CMC (●) of the water-

chloroform two-phase system. 

 

 

Figure S2. Synthesis of CD-PDEA microgels via soap-free emulsion polymerization. 

 

 

Figure S3. Size distributions of PDEA microgels before (a) and after the addition of 

BPA (c). Size distributions of CD-PDEA microgels before (c) and after the addition of 

BPA (d). The BPA concentration was 20 mg/L. 

  



Synthetic Method 

Synthesis of 4-[(3-methacryloyloxypropyl)dimethylammonio]butane-1-sulfonate 

(SB) [1] 

An amount of 10.0 mL of acetone solution containing 1,3-propanesultone (7.77 g, 

0.0636 mol) was added dropwise to 15.8 mL of acetone solution containing N,N-

dimethylaminoethyl methacrylate (5.00 g, 0.0318 mol) for 30 min and then the mixture 

was stirred at room temperature for 24 h. The produced white solid was collected by 

filtration and washed with acetone (31.6 mL). The product was then dried under 

vacuum to obtain SB as a white solid (8.21 g, 92% yield) 

1H NMR (400MHz, D2O) d ppm: 6.17 (s, 1H, CH2=C–), 5.79 (s, 1H, CH2=C–), 4.66 (m, 

2H, -C(=O)O-CH2–), 3.84 (t, J = 8 Hz, 2H, –C(=O)O-CH2-CH2-N+–), 3.60 (m, 2H, –

N+-CH2-CH2SO3–), 3.23 (s, 6H, CH3-N+–), 2.99 (t, J = 8 Hz, 2H, –CH2-SO3–), 2.28 

(quint, J = 8 Hz, 2H, –N+CH2-CH2-CH2SO3–), 1.95 (s, 3H, CH2=C-CH3) 

Synthesis of Acryloyl-modified bb-cyclodextrin (acryloyl-CD) 

Acryloyl-CD was synthesized via 5 step reaction by previously reported method as 

illustrated in Scheme S1 [2]. 

 

Scheme S1. Synthetic scheme of acryloyl-CD. 
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Synthesis of p-toluenesulfonic anhydride (Ts2O) 

p-Toluenesulfonyl chloride (40.13 g, 21 mmol) and p-toluenesulfonic acid monohydrate 

(20.05 g, 11 mmol) were dispersed in 250 mL of dichloromethane. The reaction mixture 

was stirred for overnight, and then the unreacted p-toluenesulfonyl chloride was 

removed by filtration. The filtrate was evaporated, and then the residue was 

recrystallized from isopropyl ether to yield Ts2O as a white solid; yield, 21.9 g (61 %). 

Synthesis of 6-O-monotosyl-6-deoxy-b-cyclodextrin (TsO-CD) 

b-CD (27.66 g, 24.4 mmol) and Ts2O (11.64 g, 35.7 mmol) were dispersed in 200 mL 

of deionized water, and then the suspension was stirred for 2 h. 120 mL of NaOH 

solution (2.5 M) was added to the reaction mixture, and after 10 min the unreacted Ts2O 

was removed by filtration. The filtrate was neutralized by the addition of HCl, affording 

TsO-CD was collected after cooling at 4 °C for overnight; yield, 9.38 g (29 %). 

1H NMR (400 MHz, DMSO-d6) d ppm: 7.75 (d, J = 8.0 Hz, 2H, Ar–H), 7.44 (d, J = 8.0 

Hz, 2H, Ar–H), 5.86–5.66 (m, 13H, O–H of CD), 4.84–4.19 (m, 14H, C–H of CD), 

4.59–4.19 (m, 7H, O6–H of CD), 3.36–3.48 (m, overlaps with HOD), 2.09 (s, 3H, CH3–

Ar).  

Synthesis of 6-deoxy-6-azide-b-cyclodextrin (CD-N3) 

TsO-CD (3.80 g, 2.95 mmol) and NaN3 (2.49 g, 38.3 mmol) were dissolved in 555 mL 

of deionized water, and then stirred for 5 h at 80 °C, followed by pouring into acetone 

to precipitate the CD-N3 as a white powder. The obtained CD-N3 was dried in vacuo; 

yield, 2.63 g (77 %).  

1H NMR (400 MHz, DMSO-d6) d ppm: 5.74 (br, 14H, O–H), 4.88–4.54 (m, 14H, C–H 



of CD), 3.85–3.29 (m, overlaps with HOD). 

Synthesis of 6-deoxy-6-amino-b-cyclodextrin (CD-NH2) 

CD-N3 (2.50 g, 2.16 mmol), triphenylphosphine (0.65 g, 2.48 mmol) were dissolved in 

4.3 mL of DMF, and then the reaction mixture was stirred for overnight at room 

temperature. After the addition of 5.43 mL of water and 5 mL of DMF, the reaction 

mixture was stirred at 90°C for 2 h, and then reaction mixture was poured into acetone 

to precipitate CD-NH2 as a white powder. The obtained CD-NH2 was dried in vacuo; 

yield, 2.03 g (83 %).  

1H NMR (400 MHz, D2O) d ppm: 5.04 (s, 7H, C1–H of CD), 3.93–3.55 (m, 42H, C2, 3, 

4, 5, 6–H of CD). 

Synthesis of acryloyl-6-amino-6-deoxy-b-cyclodextrin (acryloyl-CD) 

CD-NH2 (1.01 g, 0.89 mmol) was dissolved in 15 mL of NaHCO3 aq. (pH 11). Acryloyl 

chloride (3.6 mL, 44.2 mmol) was added to the solution of CD-NH2 on ice bath. The 

solution was stirred for 3 h, and then the reaction mixture was poured into acetone. The 

precipitate was dried in vacuo to yield acryloyl-CD as a white powder; yield, 0.74 g 

(70 %). 

1H NMR (400 MHz, DMSO-d6) d ppm: 6.32–6.14 (m, 2H, CH2=CH–), 5.80–5.75 (m, 

1H, CH2=CH–), 5.05 (s, 7H, C1–H of CD), 3.94–3.29 (m, 42H, C2, 3, 4, 5, 6–H of CD). 

Synthesis of PDEA and CD-PDEA microgel via soap-free emulsion 

polymerization 

DEA, acryloyl-CD, and PEGDMA (Mn: 330) were added to 5 mL of water and 

dispersed by sonication. Next, 0.1 mL of 3.2 M aqueous TEMED solution and 0.1 mL 



of 0.05 M aqueous APS solution were added to 5 mL of monomer dispersion, and then, 

the mixture was stirred for 6 h at 50 °C at 500 rpm under an argon atmosphere. The 

reaction mixture was poured into seamless cellulose tubing (molecular weight cut off = 

12,000-14,000) and dialyzed against water to purify the resulting microgels. The 

synthesis conditions are summarized in Table S1. 

Table S1. Synthesis condition of PDEA and CD-PDEA microgels 

 DEA acryloyl-CD PEGDMA 

PDEA microgel 12 mg 
(65 µmol) – 5.5 mg 

(17 µmol) 

CD-PDEA microgel 12 mg 
(65 µmol) 

4.03 mg 
(3.4 µmol) 

5.5 mg 
(17 µmol) 
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