
Theories and Applications of Chem. Eng., 2010, Vol. 16, No. 2 1511

화학공학의 이론과 응용 제16권 제2호 2010년

Fabrication of Uniform DNA-Conjugated Hydrogel particles via Replica Molding for Facile 
Nucleic Acid Hybridization Assays  

최창형, Christina L. Lewis1, Yan Lin1, 이현민1, 이창수*

 

Dept. of Chemical Engineering, Chungnam National Univ.; 1Dept. of Chemical and Biological 

Engineering, Tufts Univ. 

(rhadum@cnu.ac.kr*) 

We identify and investigate several critical factors in the fabrication of single-stranded DNA 

conjugated poly-(ethylene glycol) (PEG) microparticles based on replica molding (RM) for 

highly uniform and robust nucleic acid hybridization assays. The effects of PEG-diacrylate, 

probe DNA, and photoinitiator concentrations on the overall fluorescence and target DNA 

penetration depth upon hybridization are studied. Fluorescence and confocal microscopy 

results illustrate high conjugation capacity of the probe and target DNA, femtomole sensitivity, 

and sequence specificity. Combined, these findings demonstrate a significant step toward 

simple, robust, and scalable procedures to manufacture highly uniform and high-capacity 

hybridization assay particles in a well-controlled manner by exploiting many advantages that 

the batch processing-based RM technique offers. We expect that the results presented here 

may be readily applied to rapid and high-throughput hybridization assays for a wide variety of 

applications in bioprocess monitoring, food safety, and biological threat detection.  


