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Equation y = a + b*x

Plot Absorbance Absorbance

Weight No Weighting

Intercept -0.37089 ± 0.12149 -0.28041 ± 0.08027

Slope 8.3618 ± 0.73258 4.5722 ± 0.48402

Residual Sum of Squares 0.04025 0.01757

Pearson's r 0.98868 0.9836

R-Square (COD) 0.97749 0.96747

Adj. R-Square 0.96999 0.95663

The design of rational drug delivery systems to mediate the delivery of pharmacologically suboptimal but
biologically active molecules are faced with several challenges. Currently, the biodistribution of many systems are
unsatisfactory because of inability to cross cell membranes. Also, they are first generation non-targeted systems
that do not recognize their biological microenvironment and rely on Fickian diffusion for drug release, which
means they have not yet achieved cell specificity. Moreover, most such systems are based on synthetic or
pseudosynthetic polymers and inorganic elements and compounds, which raise potential biocompatibility and
toxicity concerns. The achievement of satisfactory bioavailability requires the development of a biocompatible
carrier in the nanoscale so that it can cross cell membranes, that can target a specific subset of cells in its target
tissue, and that is sensitive to the environmental stimuli of its target site for drug release. In other words, a
biopolymeric nanocarrier with both stimuli-responsive and active-targeted properties.
This work proposed the use of chitosan as the biomaterial framework, and 4-carboxyphenylboronic acid as the
stimuli-responsive targeting ligand to prepare candidate nanocarriers.

Introduction

CS-PVIm is given special 
preference because of the 
promise in the theoretical 
concept of its design 

Average particle size determination and morphological analysis of tripolyphosphate-
crosslinked chitosan (CS-TPP) by DLS and FE-SEM

Fig: DLS graph of CS-TPP. Average diameter= 80.4 nm
Fig: FESEM image of CS-TPP. Evidence of agglomerationFig: Structure of CS-TPP

Average particle size determination and morphological analysis of EDTA-glutaraldehyde-
crosslinked chitosan (CS-EDTA-GA) by  FESEM and TEM

Results

Fig: DLS graph of CS-EDTA-GA. Average diameter= 105.2 nm

Fig: FESEM image of CS-EDTA-GA. Spherical particles 
of size in the range 80-110 nm

Fig: TEM image of CS-EDTA-GA. Particles as small as 
28.2 nm visible, as labelled

Morphological analysis of chitosan-poly(methacrylic acid) semi-IPN (CS-PMAA)  by FESEM 

Morphological analysis of chitosan-poly(1-vinylimidazole) semi-IPN (CS-PVIm) by FESEM

Fig: Structure of CS-PMAA

Fig: Structure of CS-PVIm

Fig: FESEM image of CS-PMAA. Spherical particles of 
size in the range 70-120 nm

Fig: FESEM image of CS-PVIm. Nanoporous structure 
with interspersed nanoparticles in the range 70-90 nm

Fig: Structure of CS-EDTA-GA

Results
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FTIR of EDTA-glutaraldehyde-crosslinked 4-carboxyphenylboronic acid-conjugated chitosan (4CPBA-CS-EDTA-GA) 
and 4-carboxyphenylboronic acid-conjugated chitosan-poly(1-vinylimidazole) semi-IPN (4CPBA-CS-PVIm)
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Determination of degree of conjugation of chitosan with 4-carboxyphenylboronic acid 
(4CPBA-CS)
Reaction occurs through carbodiimide-mediated coupling between –COOH of 4CPBA and –NH2 of chitosan
Degree of conjugation determined by from absorbance of chitosan-ninhydrin chromophore at 569.5 nm.
Degree of conjugation = [(δCS – δPBA-CS)/ δCS] X 100%   = 45.3% 

Fig: Calibration curves of chromophore of ninhydrin with CS and 4CPBA-CS Fig: Mechanism of conjugation

Fig: FTIR spectra of 4CPBA-CS-EDTA-GA Fig: FTIR spectra of 4CPBA-CS-PVIm

Conclusions
We report the synthesis of CS-TPP, CS-EDTA-GA, CS-PMAA, and CS-PVIm NPs. DLS, FESEM, TEM results showed

particles are in the nanoscale. The successful conjugation of 4CPBA to chitosan was realized by UV-visible

spectroscopy. FTIR results confirmed successful synthesis of 4CPBA-CS-EDTA-GA and 4CPBA-CS-PVIm NPs. The

prepared 4CPBA-conjugated chitosan-based nanosystems are potential drug delivery candidates in diabetes

management, gene therapy, chemotherapy, and targeted cancer theranostics.

4-carboxyphenylboronic acid grafted chitosan-based nanoparticles for 
delivery of anticancer therapeutic
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Objective and work outline

Preparation of unconjugated 

chitosan particles to 

investigate  if synthesis 

yields particles in the 

nanoscale 

Synthesis is repeated, but 

this time using chitosan 

prefunctionalized by 

conjugation with 4-

carboxyphenylboronic acid

candidates that are in the nanoscale or 
reveal structural features of interest are 
promoted to the next step

Tripolyphosphate-crosslinked chitosan (CS-TPP) 
EDTA-glutaraldehyde-crosslinked chitosan (CS-EDTA-GA) 
Chitosan-poly(methacrylic acid) semi-IPN (CS-PMAA) 
Chitosan-poly(1-vinylimidazole) semi-IPN (CS-PVIm)


