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S1. Supplemental Methods 

S1.1: Definition of Homopolymers, Random Heteropolymers, and Block Copolymers 

The general definition of homopolymers, random heteropolymers, and block copolymers is 

presented in Table S1. Each monomer column contains the number of units designed for the 

polymer chain (n) with the mol% (%). Included are definitions for all polymer backbones (labeled: 

homopolymer, RH/BC (1:1), RH/BC (1:1:1), and RH/BC (9:1), where RH = random 

heteropolymer, BC = block copolymer, and the included ratios are the feed ratios of monomer 1 : 

monomer 2).  

 

S.1.2: logP Calculations 

logP was calculated for each of the groups displayed in Table S1 by taking the weighted average 

of components as follows: 

 
𝑙𝑜𝑔𝑃 = (𝑙𝑜𝑔𝑃𝑚𝑜𝑛1 ∗ 𝑥𝑚𝑜𝑛1) + (𝑙𝑜𝑔𝑃𝑚𝑜𝑛2 ∗ 𝑥𝑚𝑜𝑛2) + (𝑙𝑜𝑔𝑃𝑚𝑜𝑛3 ∗ 𝑥𝑚𝑜𝑛3) + (𝑙𝑜𝑔𝑃𝑁𝐻𝑆 ∗ 𝑥𝑁𝐻𝑆)

+ (𝑙𝑜𝑔𝑃𝐷𝐵𝐶𝑂 ∗ 𝑥𝐷𝐵𝐶𝑂) + (𝑙𝑜𝑔𝑃𝑃𝐸𝐺 ∗ 𝑥𝑃𝐸𝐺) 
 

where x refers to the mol% of the individual monomers, NHS acrylic acid, DBCO-NH2, or PEG-

N3.  
 

This can also be re-expressed as: 

 

𝑙𝑜𝑔𝑃 =∑(𝑙𝑜𝑔𝑃𝑖 ∗ 𝑥𝑖)

𝑖

 

 

where i = 1, 2, 3, NHS, DBCO-NH2, and PEG-N3. 

Table S1. Summary of definitions for all polymer sub-types: homopolymers, random heteropolymers 

(RH), block copolymers (BC), and functionalized polymers. 
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S2. Additional Information 

 

Figure S1. Chemical structures of neutral monomers (HEA, NAM, 2-HPMA, HEMA, mPEG acrylate, 

and NIPAM), hydrophobic monomers (nBA, MA, and MMA), hydrophilic monomers (PTMAEMA, 

mPEG300, and mPEG500), and conjugation tools (NHS acrylic acid, DBCO-NH2, and PEG-N3). 

Figure S2. Illustrating the structure of a PEG-functionalized random heteropolymer (RH 2-HPMA-

nBA 10% PEG). aRepresents neutral 2-HPMA monomer (85% feed in the polymer backbone). 
bRepresents hydrophobic nBA monomer (5% feed in the polymer backbone).cRepresents the portion of 

the polymer chain at which NHS acrylic acid was originally polymerized (10% feed). 
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Figure S3. Illustrating the structure of a PEG-functionalized block copolymer (BC 2-HPMA-MA 10% 

PEG). aRepresents neutral 2-HPMA monomer (85% feed in the polymer backbone). bRepresents the 

portion of the polymer chain at which NHS acrylic acid was originally polymerized (10% feed in the 

polymer backbone). cRepresents the hydrophobic nBA monomer (5% feed in the polymer backbone). 

Note that this design was selected in order for functionalization to be evenly dispersed. 

Table S2. logP values determined for each compound. 
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Figure S4. Standard curve for DBCO-NH2 that was used to determine all concentrations post-

purification for functionalization at a wavelength of 310 nm. 

Table S3. DBCO incorporation percentages of all homopolymers. A background subtraction of 

polymer-NHS was done from the previous step to obtain only the concentration of DBCO present. 
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Table S4. DBCO incorporation percentages of all random heteropolymers. A background subtraction 

of polymer-NHS was done from the previous step to obtain only the concentration of DBCO present. 
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Table S5. DBCO incorporation percentages of all block copolymers. A background subtraction of 

polymer-NHS was done from the previous step to obtain only the concentration of DBCO present. 
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Table S6. Characterization data for all homopolymers and homopolymers with PEG conjugated. Mw and 

Đ was determined by SEC-MALS, Rg by SAXS, and Rh by DLS. P refers to samples that precipitated.   

Table S7. Characterization data for all random heteropolymers (RH) and block copolymers (BC) only 

containing various neutral components. All polymerizations were done using a feed ratio of 1:1 for 2-

component polymers and 1:1:1 for the 3-component polymer (HEA-NAM-HEA). Mw and Đ was 

determined by SEC-MALS, Rg by SAXS, and Rh by DLS. P refers to precipitated polymers.  
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Table S9. Characterization data for all random heteropolymers (RH) and block copolymers (BC) only 

containing NIPAM along with a hydrophobic or hydrophilic monomer. All combinations were done 

using a feed ratio of NIPAM:hydrophobic/hydrophilic monomer of 9:1. Mw and Đ was determined by 

SEC-MALS, Rg by SAXS, and Rh by DLS. P refers to precipitated polymer. 

Table S8. Characterization data for all random heteropolymers (RH) and block copolymers (BC) only 

containing HEA along with a hydrophobic or hydrophilic monomer. All combinations were done using 

a feed ratio of HEA:hydrophobic/hydrophilic monomer of 9:1. Mw and Đ was determined by SEC-

MALS, Rg by SAXS, and Rh by DLS. P refers to precipitated polymers. 
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Table S10. Characterization data for all random heteropolymers (RH) and block copolymers (BC) only 

containing 2-HPMA along with a hydrophobic monomer. All combinations were done using a feed ratio 

of 2-HPMA:hydrophobic monomer of 9:1. Mw and Đ was determined by SEC-MALS, Rg by SAXS, 

and Rh by DLS. P refers to precipitated polymer. 

Table S11. Characterization data for all random heteropolymers (RH) and block copolymers (BC) only 

containing HEMA along with a hydrophobic or hydrophilic monomer. All combinations were done 

using a feed ratio of HEMA:hydrophobic/hydrophilic monomer of 9:1. Mw and Đ was determined by 

SEC-MALS, Rg by SAXS, and Rh by DLS. P refers to precipitated polymer. 
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Table S12. dn/dc values determined for each homopolymer (DP 400) using the Agilent 1200 Series 

differential RI detector. Weighted averages of dn/dc values were used to quantify MALS molar mass of 

random heteropolymers and block copolymers. 

Figure S5. Plots of calibrated RI output (RIU) vs. concentration (g/mL) obtained from batch injections 

of the DP 400 neutral homopolymers using the Agilent 1200 Series differential RI detector (plots were 

processed in Astra chromatography software for light scattering (Wyatt Technology). Displayed are 

plots for the neutral monomers: (a) HEA; (b) NAM; (c) DMA; (d) NIPAM; (e) 2-HPMA; (f) HEMA; 

(g) mPEG acrylate.  
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Figure S6. Plots of calibrated RI output (RIU) vs. concentration (g/mL) obtained from batch injections 

of the DP 400 hydrophobic and hydrophilic homopolymers using the Agilent 1200 Series differential 

RI detector (plots were processed in Astra chromatography software for light scattering (Wyatt 

Technology). Displayed are plots for the neutral monomers: (a) MA; (b) MMA; (c) nBA; (d) mPEG300; 

(e) mPEG500; (f) PTMAEMA. 

Figure S7. NMR diffusion coefficient summary. Column graph of diffusion coefficients quantified for 

mPEG acrylate (3), BSA (6), RH 2-HPMA-nBA 10% PEG (7), and BC 2-HPMA-MA 10% PEG (8). 
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Figure S8. 1H-NMR (in deuterated PBS) of mPEG acrylate 400 (3), BSA (6), RH 2-HPMA-nBA 10% 

PEG (7), BC 2-HPMA-MA 10% PEG (8). Arrows denote peaks considered for diffusion analysis. 

Figure S9. Association between logP and (A) Rg/Rh and (B) Porod exponent for all random 

heteropolymers and block copolymers functionalized with 10% PEG (combined). Note that in this case 

logP refers to logP of the entire polymer (accounting for the NHS acrylic acid, DBCO-NH2, and PEG). 
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Figure S10. Association between backbone logP and (A) Rg/Rh and (B) Porod exponent for all random 

heteropolymers and block copolymers (pooled) functionalized with 10% PEG. Note that in this case 

logP refers to logP of the polymer backbone only. 

Figure S11. Association between logP and (A) Rg/Rh and (B) Porod exponent for all polymers 

characterized. Note that in this case logP refers to logP of the entire polymer (accounting for the NHS 

acrylic acid, DBCO-NH2, and PEG). The R2 displayed is for a linear fit. 
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Table S13. Molecular weight shift (weight-average MW) due to PEG incorporation of RH 2-HPMA-

nBA 10% PEG (7) and BC 2-HPMA-MA 10% PEG (8). 
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Figure S12. Molecular weight distribution for BC 2-HPMA-MA 10% DBCO and BC 2-HPMA-MA 

10% PEG in which an increase in molecular weight is due to PEG incorporation. These molecular 

weight distributions are obtained by RI calibration. 
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Figure S13. Molecular weight distribution for RH 2-HPMA-nBA 10% DBCO and RH 2-HPMA-nBA 

10% PEG in which an increase in molecular weight is due to PEG incorporation. These molecular 

weight distributions are obtained by RI calibration. 


