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Metodology for determination of the content of GNRDs in nanogels 
To load GNRDs into the nanogel, a GNRDs solution (50 g/100 L deionized water) was added into a powdery 

state of nanogel (3 mg) followed by incubation at room temperature for 12 h, and then incubate at 4 °C for 12 h. The 
mixture solution remained motionless at room temperature for 24 h. Next, the liquid part, which contained the stabi-
lized GNRDs in the nanogels, was carefully separated from the unstabilized GNRDs that precipitated in the container. 
The precipitate was placed in a pre-weighed vial that was subsequently placed in a vacuum oven at 40 °C for 48 hours 
to dry completely and then reweighed. The percentage of GNRDs loaded was evaluated by weight difference between 
the original amount and the weight of the precipitated GNRDs. The data obtained in percentage are shown in Table 
S2. The liquid part, GNRDs loading into nanogels, were were frozen and lyophilized in a Labconco Freeze Dry System 
Freezone 4.5 (Kansas City, MI, USA). Then, the loading nanogels were stored in a freezer until use. 
 
 

 

Figure S1. Berry plot by SLS of nanogel NG2. 
 

 
Table S1. Characterization of nanogels 

Nanogel Mw a 
(g mol-1) 

Rg a 
(nm) 

A2 a 

(mol mL g-2) 
Zeta potential  
at pH 7.4(mV) 

Reference 

NG1 1.11 × 108 143 2.64 × 10-6 −10 1, 2 
NG2 2.2 × 108 70 3.75 × 10-7 - - 
NG3 4.67 × 107 98 1.86 × 10-6 - 1 
NG4 8.74 × 108 76 4.83 × 10-7 −12 2 
NG5 3.53 × 106 43 4.01 × 10-6 −25 2 
NG6 - - - −21 - 

a Data obtained by SLS in water at 25 oC. 
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Table S2. GNRDs loading percentage  in nanogels. 
 

Nanogel GNRDs loading (wt%) 
NG1 14 
NG2 15 
NG3 14 
NG4 16 
NG5 16 
NG6 15 

 
 
 
 

  
 

Figure S2. Hydrodynamic diameter of nanogel NG1 as function of temperature in PBS at pH 7.4 and 6. 
 

  
 
Figure S3. Hydrodynamic diameter of nanogel NG2 as function of temperature in PBS at pH 7.4 and 6. 
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Figure S4. Hydrodynamic diameter of nanogel NG3 as function of temperature in PBS at pH 7.4 and 6. 
 
 
 

  
Figure S5. Hydrodynamic diameter of nanogel NG4 as function of temperature in PBS at pH 7.4 and 6. 
 

  
Figure S6. Hydrodynamic diameter of nanogel NG5 as function of temperature in PBS at pH 7.4 and 6. 
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Figure S7. Hydrodynamic diameter of nanogel NG6 as function of temperature in water and in PBS at pH 7.4 and 6. 
 
 

 
Figure S8. 1H-NMR spectrum of nanogel NG6. 
 
 
 

C n

O

OH
OH

OH

O

HO

HO

OH
OHHO

O NH

O

H
C

O
N O

C
H2

H
C

m

O

O

OH2
C

l
C
H2

CH2

N O

p

a
b

d
aa

a

dc

a d

a b'
C
H2

a

e

g

f

r'

ab

g h

i
j

k

p

q
rs

t
u

l
n

m

e'

i b

g

e



Pharmaceutics 2021, 13, x FOR PEER REVIEW 5 of 6 
 

 

 

 
Figure S9. Thermogram by DSC of nanogel NG6. 

 
Figure S10. Thermogram by TGA of nanogel NG6. 
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