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Figure S1. 1H NMR spectra (500 MHz, D2O) of GPEI5K (upper part) and GPEI25K (lower 

part). 
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Figure S2. 13C NMR spectra (125.1 MHz, D2O) of GPEI5K (upper part) and GPEI25K (lower part). 

Figure S3. XPS survey spectra of oxCNTs@GPEI5K and oxCNTs@GPEI25K. 

ppm (t1)

203040506070

0

5000

10000

15000

20000

ppm (t1)

150.0155.0160.0165.0

0

5000

10000

15000

600 400 200

N
1s

O
1s

Cl
2p

C
1s

In
te

n
s
it
y
 (

a
rb

.u
n

it
s
)

Binding Energy (eV)

oxCNTs@GPEI5K

600 400 200

Cl
2p

N
1s

C
1s

In
te

n
s
it
y
 (

a
rb

.u
n
it
s
)

Binding Energy (eV)

oxCNTs@GPEI25K
O

1s

Pharmaceutics 2021, 13, 858 3 of 7



Figure S4. XPS high resolution spectra for the C 1s (a, b) and N 1s (c, d) of GPEI 5K and GPEI 25K. 

Figure S5. XPS high resolution for the C1s of oxCNTs. 
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Figure S6. 1H NMR spectra (500 MHz, D2O) of oxCNTs@GPEI5K (upper part) and oxCNTs@GPEI25K (lower part), in-

cluding maleic acid as internal standard. 
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Figure S7. Comparative toxicities of oxCNTs, GPEI derivatives and the corresponded parent 

polymers (PEI5K and PEI25K) on carcinoma DU145 and normal HEK293 cells following incubation 

at various concentrations for 3h as determined by MTT assays 24h following incubation. Signifi-

cance of GPEIs was calculated with the student t-test compared to their respective parent polymers. 

*p > 0.05, **p > 0.01, ***p > 0.001, while no annotation implies no statistical significance, p > 0.05.

Figure S8. Confocal images of DU145 cells treated with 2μg/mL rhodamine-labeled ox-

CNTs@GPEI5K (A,B) and oxCNTs@GPEI25K (C,D) for 3h. 
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Table S1. Atomic percentage % of GPEI-functionalized oxCNTs. 

Element 
oxCNTs@GPEI 5K oxCNTs@GPEI 25K 

% Atomic Percentage 

Carbon 62.8 67.3 

Oxygen 33.2 24.3 

Nitrogen 4 8.4 

N/C ratio 0.06 0.12 

Table S2. Elemental analysis results of oxCNTs, GPEI and GPEI-functionalized oxCNTs. 

Sample 
Sample elemental composition/wt% 

GPEI (% w/w) 
C H N 

oxCNTs 91.52 1.86 0.23 

GPEI5K 35.63 10.26 32.32 

oxCNTs@GPEI5K 69.54 2.08 7.51 22.7% 

GPEI25K 38.19 8.52 33.56 

oxCNTs@GPEI25K 59.29 1.51 9.40 27.5 % 
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