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Surface Modification of Cellulose Nanocrystals 

Cellulose nanoparticles surface were modified by Triclosan in amounts calculated to achieve 

uniform, single layer coverage. The surface of titania was estimated using simple mathematical 

model where the particles are spherical, uniform and homogenous [1,2]. According to our 

assumption that drug bonded with the biopolymer through interaction with TiO2, we firstly 

calculated the total number of titania nanoparticles, which was added to the nanocellulose, by 

following formula: 

Ntotal = mtotal /mp 

where mtotal – total mass of TiO2 particles (g), mp – mass of the single TiO2 particle (g).  

 

The total surface area of titania nanoparticles grafted onto nanocellulose can be estimated as 

follows: 

Stotal = Ntotal · Sp 

where Ntotal – total number of titania nanoparticles, Sp - surface of the single TiO2 particle (nm2).  

 

Then, the amount of drug n (mol) can be found as follows:  

n = Stotal · NA / S 

where S – area of functional group (nm2) and NA is Avogadro number.  

 
 

 

 

 

 

  



 

Table S1. IR-spectra of compound 1 and compound 2. 

Compound 1 Compound 2 Vibration 

 

687 s v(Ti-O-Ti) 

805 s 

 

v(Ti-O) 

816 s 815 s v(Ti-O-Ti) 

894 s 894 s v(C-O-C) 

 

1488 m v(C=C) (arom) 

1590 s  1593 m v(C=C) (arom) 

1583 s 1582 s v(C=C) (arom) 

1714 b 1712 m v(C=O) 

3397 b 

 

v(-OH) 

s = small, b = broad, m = medium. 

 

Figure S1 Results of inhibition zones of antibacterial activity against E.coli and S.aureus: PCNC (A,E), 

CNC_TiO2 (B,F), CNC_TiO2_TR (C,G) and CNC_TR (D,H) samples 
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