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ABSTRACT 
 
In the present study, pH- resposive  nanoparticles were 
prepared with acetal crosslinkers. Three different acetal 
crosslinkers were synthesized by reacting a methacrylate 
monomer with three different benzaldehydes.The formation 
of  acetal crosslinkers was confirmed by nuclear magnetic 
resonance (NMR) spectroscopy and high resolution mass 
spectroscopy (HR-MS). The hydrolysis studies of the 
crosslinkers  showed that the rate of hydrolysis of the 
crosslinkers was faster in  the acidic pH 5 compared to 
physiological pH 7.4. These results confirm acid sensitivity 
of the acetal crosslinkers. Blank nanoparticles were 
synthesized with acetal crosslinker  and characterized in 
terms of morphology, particle size and zeta potential. Results 
suggest that these nanoparticles  can be used in the 
fabrication of systems for treatment of cancer. 
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1 INTRODUCTION 
 

In diseased conditions such as tumors, pH is slightly more 
acidic than in the blood and normal tissues. The endocytic 
pathway of cells begin near the physiological pH of 7.4, but  
it drops to a lower pH of 5.5  6.0 in endosomes and 
approaches pH 4.5  5 in lysosomes [1]. Therefore, pH 
responsive systems can potentially be exploited for targeted 
delivery of drugs to tumors. In the present study, we have 
used acetal linkages to form pH sensitive nanoparticles. 
Acetals are promising candidates for the development of acid 
sensitive linkages because their hydrolysis is generally first 
order relative to the hydronium ion, making the expected rate 
of hydrolysis several times faster with each unit of pH 
decrease [1, 2].  
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2 EXPERIMENTAL METHODS 
 

2.1 Synthesis of Acid Labile Crosslinkers:  

Three different acid labile acetal crosslinkers were 
synthesized by reacting methacrylate monomer with 
corresponding benzaldehyde (4-methoxybenzaldehyde, 2,4-
dimethoxy benzaldehyde or 2,4,6- 
trimethoxybenzaldehyde). The crude mixtures were 
purified by flash chromatography, and characterized by 
nuclear resonance spectroscopy and high resolution mass 
spectroscopy. 
 

2.2 Hydrolysis Studies of the Crosslinkers:         

Rate of hydrolysis of the crosslinkers was studied at pH 7.4 
and pH 5 after incubation of the solutions at 37o C using a 
UV-VIS spectrophotometer at wavelength of 283 nm for 
crosslinker 1, 275 nm for crosslinker 2 and 291nm for 

max for respective benzaldehydes 
generated on hydrolysis of the crosslinkers. 

 
2.3 Synthesis of Nanoparticles:  

Nanoparticles have been synthesized with acetal crosslinkers 
using dispersion polymerization technique [3]. 

 
3 RESULTS/DISCUSSION 

 
The formation of crosslinkers was confirmed by nuclear 
magnetic resonance and high resolution mass spectroscopy. 
The hydrolysis studies showed that the rate of hydrolysis of 
the crosslinkers was faster at the acidic pH 5 as compared to 
physiological pH 7.4. These results confirm acid sensitivity 
of the acetal crosslinkers. The nanoparticles were 
characterized by scanning electron microscopy for 
morphology, and by dynamic light scattering for size and 
zeta potential.  
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Fig 1: Hydrolysis study of crosslinker at pH 5 and pH 7.4

                         
 

      Figure 2: SEM image of nanoparticles with acetal crosslinker 
 

 
4 CONCLUSION 

 
We have synthesized three acetal crosslinkers. pH sensitivity 
of the crosslinkers was confirmed by hydrolysis studies. 
Nanoparticles were synthesized with the acetal crosslinkers 
and characterized. Studies on in vitro availability of drug 
(docetaxel) from the nanoparticles are ongoing 
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