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1. Molar ratio of DED and ED components in PGED-DED

The molar ratio of DED and ED components in PGED-DED is determined by
using the areas of peaks (d, e) and (f, €', f' and ") as shown in Fig. 1. For example, the
peak area ratio of peaks (d, ) and (f, €', f' and f") is 3.00/8.82. Let the molar fractions
of DED and ED components in PGED-DED are x and y, respectively, the x and y can
be calculated from Eq. S1 and Eq. S2:

X +y=1 (Eq. ST)

(2x + 2y +x +y)/(4x + 4y + 2x + 2y + 6x) = 3.00/8.82 (Eq. S2)

As the solutions of the equations are x=0.47 and y=0.53, the molar ratio of the
DED and ED components can be round up to 1:1.
2. Molar ratio of quaternary ammoniums (QAs) and tertiary amine groups in the
quaternized polymers

Similarly, the molar ratio of QAs and tertiary amine groups in polymers can be
calculated form their 'H NMR spectra as shown in Fig. S1. For QPGDED-C4H 3, the
peak area ratio of peaks (3, 4) and (1, 2, 10-14) is 3.00/16.32. Let the molar fractions

of QAs and tertiary amine components are X; and y;, which can be calculated from Eq.

S3 and Eq. S4:
X; +yi=1 (Eq. S3)
(3x; + 3y1)/(2x; + 2y + 3x; + 3y; + 11x7) = 3.00/16.32 (Eq. S4)

The solutions of the equations are x;=1.03 and y,;=-0.03, indicating that all of

tertiary amine groups of QPGDED-C¢H 5 are quaternized.
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Fig. S1 'H NMR spectra of the QPGDED-C¢H;;, QPGDED-CH;, QPGED-DED-

C6H13 and QPGED-DED-CH3

For QPGDED-CHy3;, the area ratio of peaks (1, 2) and (3, 4) is 3.00/10.82. Let the

molar fractions of QAs and tertiary amine components are X, and y,, which can be

calculated from Eq. S5 and Eq. S6:
X2 + y2:1

(3%, + 3y2)/(2x, + 9x,) = 3.00/10.82

(Eq. S5)

(Eq. S6)

The solutions of the equations are x,=0.98 and y,=0.02, indicating that 98% of
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tertiary amine groups in QPGDED-CH3; are converted to QAs.

The fractions of QAs in QPGED-DED-C¢H;; and QPGED-DED-CHj; are

determined to be 52.4% and 49.3% in a similar method. Since the molar ratio of DED

and ED components in PGED-DED is approximately 1:1, we conclude that nearly all

tertiary amine groups are converted to QAs.

3. X-ray photoelectron spectroscopy (XPS) characterization

The surfaces of glass slides decorated with PDA (0), QPGED-DED-C¢H ;35 (1),

QPGED-DED-CH; (2), PGED-Ag (3), QPGED-DED-C¢H5-Ag (4) and QPGED-

DED-CH;-Ag (5) were characterized by using XPS (Kratos AXIS HSi) equipped with

a monochromatized Al Ka X-ray source (1486.6 eV photons).
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Fig. S2 Typical XPS wide-scan spectra of glasses coated with different materials.

In Fig. S2a, the binding energy peak of C 1s (284 eV) and N 1s (399 eV)

indicates the formation of PDA film on glass slide surface due to the self-
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polymerization of dopamine.S! Fig. S2b and S2c¢ show the binding energy peak of Br
3d (69 eV) and 1 3d5/2 (619 eV), 1 3d3/2 (630 eV) respectively, due to the formation
of quaternary ammonium salts. Fig. S2d-f show that the binding energy of Ag
3d5/2(368 eV) and Ag 3d3/2 (374 eV) appears after the cationic polymers are loaded
with Ag. The XPS results qualitatively confirm that the antibacterial polymers are

successfully grafted onto glass slides.
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