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Figure S1. 1H NMR of (a) rifampicin (CDCl3); (b) 1H NMR and (c) 13C NMR of Rif-Br3 
supramolecular initiator (Mn = 1269.94, Ð = 1.19) after purification (CDCl3). 
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Figure S2. GPC trace of Rif-Br3 macroinitiator. 

  

Figure S3. FT-IR characterization of (a) rifampicin and (b) Rif-Br3 macroinitiator. 
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Figure S4. UV-vis spectrum of rifampicin and Rif-Br3 macroinitiator in THF. 
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Figure S5. Cyclic voltammogram of 0.8 mM CuIIBr2/L in DMF containing 0.2 M TBAP in the absence 
(black line) and in the presence of 9.8 mM Rif-Br3 (red line) recorded at v = 0.1 V⋅s−1, where L 
(ligand) is (a) PMDETA, (b) TPMA and (c) TPMA*2. 
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Figure S6. Cyclic voltammograms of 0.8 mM CuIIBr2/L in DMF recorded at a different scan rates 
(given next to the curves) in the presence of 9.8 mM Rif-Br3 (3 Br molecules) and 39.9 mM TEMPO; 
the current was normalized with respect to the peak current (ip0) recorded in the absence of Rif-Br3, 
where L (ligand) is (a) PMDETA, (c) TPMA and (e) TPMA*2; Foot-of-the-wave analysis of the 
catalytic peak to determine ka, the slope ܽ of the plots of i/ip° vs. exp[-F(E-ECu(II)/Cu(I)0)/RT]: ܽ =2.24ට௞౗஼ఽబோ்ி௩  , where i—catalytic current, ip0—reversible one-electron reduction of the copper catalyst 

complex in the absence of Rif-Br3, CA0—initial Rif-(PnBA-Br)3  concentration, F—Faraday constant, 
R—gas constant, T = 298 K, ܧେ୳౅౅ େ୳౅⁄଴  is the half wave potential of the CuIIBr2/L, using (b) PMDETA, 
(d) TPMA and (e) TPMA*2 as a ligand. 
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Figure S7. Synthetic route for the preparation of rifampicin-based macromolecules with acrylates 
(PnBA and PtBA) and poly(acrylic acid) (PAA) side chains. 
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Figure S8. (a) Cyclic voltammogram of 0.44 mM CuIIBr2/TPMA*2 in 15% (v/v) nBA/DMF ([nBA]0 = 
1.10 M) containing 0.2 M TBAP in the absence (black line) and in the presence of 1.35 mM Rif-Br3 
(red line) recorded at v = 0.1 V⋅s−1, (b) current profile vs. time for the polymerization of nBA from 
Rif-Br3, (c) First-order kinetic plot of monomer conversion vs. time, (d) Mn and Mw/Mn vs. monomer 
conversion, (e) GPC traces of nBA polymerization and their evolution over reaction time, (f) DLS 
hydrodynamic size distributions by volume of Rif-(PnBA-Br)3. Table 1, entry 1. 
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Figure S9. (a) Cyclic voltammogram of 0.88 mM CuIIBr2/TPMA in 30% (v/v) nBA/DMF ([nBA]0 = 2.19 
M) containing 0.2 M TBAP in the absence (black line) and in the presence of 2.71 mM Rif-Br3 (red 
line) recorded at v = 0.1 V⋅s−1, (b) current profile vs. time for the polymerization of nBA from Rif-Br3, 
(c) DLS hydrodynamic size distributions by volume of Rif-(PnBA-Br)3. Table 1, entry 2. 
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Figure S10. (a) Current profile vs. time for the polymerization of nBA from Rif-Br3 under constant 
potential conditions and the determined current steps for constant current electrolysis (b) DLS 
hydrodynamic size distributions by volume of Rif-(PnBA-Br)3. Table 1, entry 3. 
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Figure S11. (a) Cyclic voltammogram of 0.82 mM CuIIBr2/TPMA in 30% (v/v) tBA/DMF ([tBA]0 = 
2.05 M) containing 0.2 M TBAP in the absence (black line) and in the presence of 6.74 mM Rif-Br3 
(red line) recorded at v = 0.1 V⋅s−1, (b) current profile vs. time for the polymerization of tBA from Rif-
Br3, (c) DLS hydrodynamic size distributions by volume of Rif-(PtBA-Br)3. Table 1, entry 4. 
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Figure S12. (a) Cyclic voltammogram of 0.43 mM CuIIBr2/TPMA in 16% (v/v) tBA/DMF ([tBA]0 = 
1.07 M) containing 0.2 M TBAP in the absence (black line) and in the presence of 1.95 mM Rif-(PtBA-
Br)3 (red line) recorded at v = 0.1 V⋅s−1, (b) current profile vs. time for the polymerization of tBA from 
Rif-(PtBA-Br)3, (c) DLS hydrodynamic size distributions by volume of Rif-(PtBA-b-PtBA-Br)3. Table 1, 
entry 5. 

 

 
Figure S13. 1H NMR spectrum of Rif-(PnBA-Br)3 polymers (Mn = 56100, Ð = 1.59) after purification 
(in CDCl3). Table 1, entry 3. 
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Figure S14. 1H NMR spectrum of Rif-(PtBA-Br)3 polymers (Mn = 30100, Ð = 1.71) after purification 
(in CDCl3). Table 1, entry 4. 

 

 
Figure S15. 1H NMR spectrum of Rif-(PtBA-b-PtBA-Br)3 polymers (Mn = 72100, Ð = 1.58) after 
purification (in CDCl3). Table 1, entry 5. 
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Figure S16. GPC traces of (a) Rif-(PtBA-Br)3 (Table 1, entry 4) and the corresponding cleaved PtBA 
arms, and (b) Rif-(PtBA-b-PtBA-Br)3 (Table 1, entry 5) and the corresponding cleaved PtBA-b-PtBA 
arms. 

 

 
Figure S17. 1H NMR spectrum of Rif-(PAA-Br)3 polymers after purification (in DMSO-d6). Table 1, 
entry 4. 

 
Figure S18. 1H NMR spectrum of Rif-(PAA-b-PAA-Br)3 polymers after purification (in DMSO-d6). 
Table 1, entry 5. 
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Figure S19. FT-IR characterization of (a) Rif-(PtBA-Br)3 (Table 1, entry 4) and (b) Rif-(PAA-Br)3. 

 

 
Figure S20. FT-IR characterization of (a) Rif-(PtBA-b-PtBA-Br)3 (Table 1, entry 5) and (b) Rif-(PAA-b-
PAA-Br)3. 
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Figure S21. Water contact angle images of (a) Rif-(PtBA-Br)3 (Table 1, entry 4) and (b) corresponding 
Rif-(PAA-Br)3, and diiodomethane contact angle images of (c) Rif-(PtBA-Br)3 (Table 1, entry 4) and 
(d) corresponding Rif-(PAA-Br)3. 
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Figure S22. DLS hydrodynamic size distributions by volume of Rif-(PtBA-b-PtBA-Br)3 in different 
pH. 
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Table S1. Calculation of CuI/CuII ratio for the preparation of rifampicin-based macromolecules. 

Entry (according to Table 1) 
kpapp 

(h–1) a 
[Pn•] 

(M × 1010) a 
KATRP 

(× 108) b 
[Pn-Br] 
(mM) 

[CuI]/[CuII] c 
 

[CuIL+] 
(%) 

[Br–CuIIL+] 
(%) 

1 0.133 13.3 0.0047 1.35 0.02 2.1 97.9 
2 0.109 10.9 1.30 2.71 31.06 96.9 3.1 
3 0.095 9.53 1.30 2.71 27.07 96.4 3.6 
4 0.137 13.3 1.30 6.74 15.18 93.8 6.2 
5 0.097 9.42 1.30 1.95 37.17 97.4 2.6 

a The radical concentration [P୬•] was calculated according to the equation defined as [P୬•]  =ቀௗ୪୬[୑]ௗ௧ ቁ ൫݇௣൯ିଵ [1], where ௗ୪୬[୑]ௗ௧  values were calculated from the first order kinetics plots (S8c in SI, 
1a, 2a, 3a and 4a) [2],  ݇୮ = 2.77 × 10ସ Mିଵsିଵ for nBA polymerization [3], ݇୮ = 2.86 × 10ସ Mିଵsିଵ 
for tBA polymerization [4], b entry 1: KATRP = 4.7 × 10ିହ was determined theoretically for the 
CuI/TPMA+ catalyst acetonitrile at 25°C [5]; entry 2–5: KATRP = 1.3 × 10ି଼ was determined for the 
CuI/TPMA+ catalyst in methyl acrylate/acetonitrile 50/50 (v/v) at 50°C [6] c The CuI/CuII ratio was 

calculated according to the equation defined as  ൣେ୳౅୘୔୑୅శ൧[୆୰ିେ୳౅౅୘୔୑୅శ] =  [୔౤• ][୔౤ି୆୰]௄ఽ౐౎ౌ [6]. 

Table S2. Theoretical Al3+ concentration in solution and polymer by monomer conversion. 

Entry 
(according to Table 

1 and S1) 

Q a 
(C) 

 ૜శ bܔۯܖ
(mol × 105) 

[Al3+]solution c 
(ppm by wt) 

[Al3+]polymer d 
(ppm by wt) 

1 12.93 4.47 48.9 11.7 
2 16.53 5.71 98.6 25.1 
3 16.53 5.71 98.6 26.3 
4 21.06 7.28 128.0 48.9 
5 12.85 4.44 87.8 25.8 

a The total passed charge was calculated by integration of the chronoamperometry (CA) area ( ܳ b theoretical amount of Al3+ in the reaction mixture was calculated from CA: n୅୪యశ ;(ݐܫ= =  3/ܨ/ܳ
where F = 96485 C/mol; c the Al concentration in the reaction mixture was calculated according to 
the equation defined as: [Al3+]solution = [Al3+] MWAl / wttotal × 1000000 where solution density was 
assumed as (d) = ݀஽ெி ∙ ஽ெி(ݒ/ݒ) % + ݀௠௢௡௢௠௘௥ ∙  ௠௢௡௢௠௘௥; d the Al concentration in pure(ݒ/ݒ) %
polymer sample was determined as follows: [Al3+]polymer = [Al3+]solution  / df ⋅ conversion, where df is 
dilute factor, df = 2 [7]. 

Table S3. Calculation of theoretical Dead Chain Fraction (DCFtheo) for polymerization of acrylates at 
low copper catalyst loading. 

Entry 
(according to 

Table 1) 

[Pn•] a 
(M × 1010) 

[D] b 
(M × 106) 

[Pn–Br] 
(mM) 

DCFtheo c 
(%) 

1 13.3 3.52 1.35 0.26 
2 10.9 3.30 2.71 0.12 
3 9.53 2.51 2.71 0.09 
4 13.3 6.37 6.74 0.09 
5 9.42 3.52 1.95 0.18 

a The radical concentration [P•] was calculated according to the equation defined as [P୬•]  =ቀௗ୪୬[୑]ௗ௧ ቁ ൫݇௣൯ିଵ [1], where ௗ୪୬[୑]ௗ௧  values were calculated from the first order kinetics plots (Figure 2a) 
[8], entry 1: ݇୮ = 2.86 × 10ସ Mିଵsିଵ [4], entry 2-5: ݇୮ = 2.77 × 10ସ Mିଵsିଵ [9]. b The concentration of 
terminated chains [D] was calculated according to the equation defined as [D] = ݇୲[P]ଶݐ where t 
(denote reaction time) = 19800 s (entry 1), t = 27601 s (entry 2 and 3), t = 36000 s (entry 4) and t = 
39600 s (entry 5), ݇୲ = 1.0 × 10଼ Mିଵsିଵ [10]. c DCF = ቀ [ୈ][୔ିଡ଼]బ ቁ × 100% [1]. 
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Table S4. Results of the detaching of polymer arms from rifampicin-based macromolecules. 

Entry 
(according 
to Table 1) 

Mn,theo 

(×10−3) a 
(chain) 

DPn,theo b 

(chain) 

Mn,app 

(×10−3) c 
(chain) 

DPn,app b 

(chain) 
Mw/Mn c 

ƒi d 

(%) 

4 9.9 77 23.4 182 1.20 42 
5 23.6 184 44.6 348 1.42 53 

a Mn,th = ([tBA]0/[Rif-Br3]0) × conversion × MtBA, [tBA]0—initial monomer concentration, [Rif-Br3]0—
initiator concentration; b established according to Table 1; c apparent Mn and Mw/Mn of the arms 
cleaved from the rifampicin-based macromolecules determined by THF GPC (PS standards); d 
efficiency of initiation: ƒi = (DPn,theo (per chain)/DPn,app (per chain)) × 100%. 

Table S5. Experimental values of contact angles, parameters of free surface energy (FSE) as 
calculated by Owens-Wendt method for rifampicin-based polymer coatings. 

Entry 
(according to 

Table 1) 
Polymer 

Experimental values of θ (°) 

Parameters of FSE 
(mJ/m2) 
water-

diiodomethane 

Diiodomethane 
Standard 
deviation 

Water 
Standard 
deviation 

γS γSd γSp 

4 
PtBA 58.36 2.63 90.06 1.93 29.82 26.94 2.88 

PAA 45.12 0.76 69.50 2.17 41.09 30.32 10.77 

5 
PtBA 70.64 1.30 92.34 0.96 23.54 19.55 3.99 
PAA 50.49 0.91 81.96 1.75 35.01 30.06 4.95 

Table S6. Volume mean diameter of rifampicin-based macromolecules at varying pH.a 

Sample pH 
Hydrodynamic 

diameter  
(nm) 

1 12.90 14.59 ± 0.60 
2 10.03 11.96 ± 0.80 
3 7.92 11.48 ± 1.16 
4 6.06 9.21 ± 1.35 
5 4.00 6.96 ± 0.50 
6 2.99 5.48 ± 0.84 
7 2.00 5.70 ± 0.29 

a The experiment was conducted for the polymer sample received according to Table 1, entry 5 after 
acidic hydrolysis. 
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