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Scheme S1. Synthesis of mPEG-b-p(HPMA-Bz). 24 

1H-NMR of mPEG-b-p(HPMA-Bz): 8.0 (b, 2H, aromatic CH), 7.55 (b, 1H, aromatic CH), 7.65 (b, 2H, 25 
aromatic CH), 7.35 (b, CO-NH-CH2), 5.0 (b, NH-CH2-CH(CH3)-O-(Bz)), 3.40−3.60 (b, mPEG5000 26 
methylene protons, O-CH2-CH2), 3.1 (b, NH-CH2-CH), 0.6−2.2 (b, the rest of the protons are from the 27 
methyl and backbone CH2 protons). 28 

 

Figure S1. 1H-NMR of block copolymer A mPEG5K-b-p(HPMA-Bz)17.1K. 29 
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Figure S2. 1H-NMR of block copolymer B mPEG5K-b-p(HPMA-Bz)10.0K. 30 

 

Figure S3. 1H-NMR of block copolymer C mPEG5K-b-p(HPMA-Bz)5.2K. 31 
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Figure S4. 1H-NMR of block copolymer D mPEG5K-b-p(HPMA-Bz)2.7K. 32 

 
(a) 

 
 

(b) 

Figure S5. (a) Mixing time 𝜏M (ms) of NaOH and phenolphthalein solutions plotted against total 33 
flowrates Qtot (µL/min) for 1:1 ratio at each pump and extrapolated to the following equation (𝜏M) =34 
6.4133 ∙ 104 𝑄tot

1.306. (b) The photograph shows the calibration experiment of the mixing time using 35 
two identical flowrates of respectively phenolphthalein and NaOH solutions. Data and photograph 36 
were taken from the specifications on the manufacturer’s website [1]. 37 

Table S1. Flow rates and their approximated mixing times as calculated using the information from 38 
Figure S5. 39 

Qtot (µL/min) 𝝉𝐌 (ms) 

100 1570 

200 634 

350 305 

500 192 

1600 42 
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(a) 

 
(b) 

 
(c) 

Figure S6. PDI values of block copolymer D mPEG5K-b-p(HPMA-Bz)2.7K nanostructures as a function 41 
of mixing time. (a) 5 mg/mL, (b) 10 mg/mL and (c) 20 mg/mL. 42 

 43 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

Figure S7. Rg/Rh traces of the AF4-MALS fractograms of nanoparticles made with block copolymer A 44 
mPEG5K-b-p(HPMA-Bz)17.1K with a concentration of 5 mg/mL and microfluidic flow rates (a) 1600 45 
µL/min, (b) 500 µL/min, (c) 350 µL/min, (d) 200 µL/min, (e) 100 µL/min and (f) all microfluidic flow 46 
rates together in one graph. 47 
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Table S2. Characteristics of block copolymer B mPEG5K-b-p(HPMA-Bz)10.0K nanoparticles as 49 
determined by AF4-MALLS.  50 

Concentration 

(mg/mL) 

Q 

(µL/min) 

Peak 1  Peak 2 

Rg 

(nm) 

Rh 

(nm) Rg/Rh 

Mw(np) 

(103 

kDa) 

Nagg 

 Rg 

(nm) 

Rh 

(nm) Rg/Rh 

Mw(np) 

(103 

kDa) 

Nagg 

5 100 19 25 0.77 16 1060  - - - - - 

5 200 18 25 0.72 16 1060  - - - - - 

5 350 17 23 0.72 15 1000  - - - - - 

5 500 14 22 0.63 13 880  73 49 1.49 232 15500 

5 1600 13 22 0.59 13 860  84 52 1.62 263 17500 

10 100 15 21 0.72 12 770  52 46 1.13 1263 84200 

10 200 13 20 0.65 11 720  70 46 1.52 585 39000 

10 350 14 20 0.69 11 730  80 48 1.67 1717 114500 

10 500 14 21 0.69 12 780  - 51 - - - 

10 1600 14 20 0.67 11 730  85 49 1.73 1441 96100 

20 100 14 20 0.69 9.6 640  - - - - - 

20 200 16 21 0.75 9.9 660  - - - - - 

20 350 14 20 0.70 9.6 640  - - - - - 

20 500 11 20 0.56 9.9 660  - - - - - 

20 1600 13 20 0.65 9.9 660  - - - - - 

Q, flow rate; Rg, radius of gyration; Rh, hydrodynamic radius; Mw(np), weight average molecular 51 
weight of the nanoparticles and Nagg, nanoparticle aggregation number. 52 

 53 
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Figure S8. Rg/Rh traces of the AF4-MALS fractograms of nanoparticles made with block copolymer B 54 
mPEG5K-b-p(HPMA-Bz)10.0K with a concentration of 5 mg/mL and microfluidic flow rates (a) 1600 55 
µL/min, (b) 500 µL/min, (c) 350 µL/min, (d) 200 µL/min, (e) 100 µL/min and (f) all microfluidic flow 56 
rates together in one graph. 57 
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Figure S9. Cryo-TEM pictures of block copolymer B mPEG5K-b-p(HPMA-Bz)10.0K nanoparticles 58 
prepared at a concentration of 10 mg/mL and flow rates Scale bars indicate 100 nm. (a) 100 µL/min 59 
and (b) 350 µL/min.  60 

Table S3. Characteristics of polymer C mPEG5K-b-p(HPMA-Bz)5.2K nanoparticles as determined by 61 
AF4-MALLS.  62 

Concentration 

(mg/mL) 

Q 

(µL/min) 

Peak 1  Peak 2 

Rg 

(nm) 

Rh 

(nm) Rg/Rh 

Mw(np) 

(103 

kDa) 

Nagg 

 Rg 

(nm) 

Rh 

(nm) Rg/Rh 

Mw(np) 

(103 

kDa) 

Nagg 

5 100 12 20 0.61 6.5 640  - - - - - 

5 200 11 18 0.63 5.2 510  41 44 0.93 96 9400 

5 350 11 18 0.64 5.3 520  35 38 0.92 48 4700 

5 500 11 19 0.56 5.9 580  - - - - - 

5 1600 11 18 0.65 5.3 520  - - - - - 

10 100 14 17 0.80 4.5 440  58 42 1.38 210 20200 

10 200 13 17 0.77 4.7 460  - - - - - 

10 350 11 17 0.66 4.3 420  - - - - - 

10 500 13 17 0.76 4.3 420  - - - - - 

10 1600 12 17 0.72 4.6 450  - - - - - 

20 100 12 17 0.73 4.1 400  87 116 0.75 25 2500 

20 200 10 16 0.60 3.6 360  - - - - - 

20 350 11 16 0.68 3.9 380  - - - - - 

20 500 11 17 0.67 3.9 390  - - - - - 

20 1600 10 16 0.63 3.6 360  - - - - - 

Q, flow rate; Rg, radius of gyration; Rh, hydrodynamic radius; Mw(np), weight average molecular 63 
weight of the nanoparticles and Nagg, nanoparticle aggregation number. 64 
 65 
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Figure S10. Rg/Rh traces of the AF4-MALS fractograms of nanoparticles made with block copolymer 66 
C mPEG5K-b-p(HPMA-Bz)5.2K with a concentration of 5 mg/mL and microfluidic flow rates (a) 1600 67 
µL/min, (b) 500 µL/min, (c) 350 µL/min, (d) 200 µL/min, (e) 100 µL/min and (f) all microfluidic flow 68 
rates together in one graph. 69 

 
(a) 

 
(b) 

Figure S11. Cryo-TEM pictures of block copolymer C mPEG5K-b-p(HPMA-Bz)5.2K nanoparticles 70 
prepared at a concentration of 5 mg/mL and flow rates. Scale bars indicate 100 nm. (a) 100 µL/min 71 
and (b) 350 µL/min.  72 
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Figure S12. Rg/Rh traces of the AF4-MALS fractograms of nanoparticles made with block copolymer 74 
D mPEG5K-b-p(HPMA-Bz)2.7K with a concentration of 5 mg/mL and microfluidic flow rates (a) 1600 75 
µL/min, (b) 500 µL/min, (c) 350 µL/min, (d) 200 µL/min, (e) 100 µL/min and (f) all microfluidic flow 76 
rates together in one graph. 77 

 
(a) 

 
(b) 

Figure S13. Histograms of cryo-TEM diameters of (a) block copolymer A (mPEG5K-b-p(HPMA-78 
Bz)17.1K) and (b) block copolymer D (mPEG5K-b-p(HPMA-Bz)2.7K) nanostructures prepared at 5 mg/ml 79 
polymer concentration and different flow rates. The data are fitted by Gaussian laws using GraphPad 80 
Prism. 81 

 82 
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Figure S14. Histograms of cryo-TEM diameters of (a) block copolymer copolymer B (mPEG5K-b-83 
p(HPMA-Bz)10.0K )and (b) block copolymer C (mPEG5K-b-p(HPMA-Bz)5.2K) nanostructures prepared at 84 
5 mg/ml polymer concentration and different flow rates. The data are fitted by Gaussian laws using 85 
GraphPad Prism. 86 

 87 
Differential scanning calorimetry 88 
Differential scanning calorimetry (DSC) was performed using a Discovery DSC (TA Instruments, 89 
New Castle, DE, USA) calibrated with indium. Samples (5-10 mg) were heated with a ramp of 2 90 
°C/min up to 170 °C (modulated), kept isothermal for 2 min, cooled down at 1 ◦C/min to −90 °C 91 
(modulated), isothermal for 10 min, and subsequently heated at 2 °C /min up to 170 °C (modulated). 92 
The second heating cycle was used to obtain the glass transition temperature (Tg). Tg was analyzed 93 
by taking the point of inflection of the step change observed in the reversing heat flow curve. For all 94 
polymers the Tg is around 98 °C. 95 
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Figure S15. Thermograms of p(HPMA-Bz) homopolymers corresponding to the different molecular 96 
weight block copolymers recorded by DSC.  97 
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