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Abstract

Gold nanoparticles (AuNPs) have received interests due to their characteristics,
especially optical and physical properties. In this research, the optical biosensing and
fluorescent platforms were developed. Both AuNPs-based biosensing platforms were set up
based on the surface plasmon resonance (SPR) property of AuNPs to detect certain peptidase
activity. Additionally, the surface-modified techniques of AuNPs were also utilized on the

drug load and delivery.

The AuNPs-based optical biosensing system was established by means of the varied SPR
spectra of AuNPs, while AuNPs changed their sizes, included aggregation or modified with
functional molecules. According to the mechanism, AuNPs modified with peptide
(AuNP/peptide) that was used as a peptidase (matrix metalloprotease-2; MMP-2) substrate
and also a shelter to protect AuNPs from aggregation. After MMP-2 digested, AuNPs became
aggregation because of decreasing the steric repulsion among AuNPs. The aggregation of
AuNPs was measured via the red-shift of SPR absorption. Therefore, the MMP-2 activity
could be quantitatively estimated by the absorption ratio, Aezs nm/As30 nm. The results show that
the detection limit of the established platform was 100 ng/mL, a linear correlation between

MMP-2 was ranging from 100 to 1,500 ng/mL, and the changes of A¢25 nm/As30 nm Was

\%



observed (R’ = 0.9703).

For improving the sensitivity of AuNPs-based platform, the peptide was exchanged with
peptide-FITC as substrate modified on AuNPs to establish AuNPs-based fluorescence
platform. The FITC would be quenched by AuNPs when the peptide-FITC modified on
AuNPs surface. The fluorescence intensity of FITC was detected after MMP-2 digested the
peptide leading peptide-FITC released from AuNPs surface. According to the concept, the
MMP-2 activity could be analyzed by measuring the change of fluorescence intensity (at
emission of FITC, 515 nm). The AuNPs-based fluorescence platform performed a detection
limit as 0.01 ng/mL, with-a linear correlation ranging from 0.01 to 2 ng/mL of MMP-2 (R* =
0.9759). Additionally, both AuNPs-based optical and fluorescence platforms showed the
ability to assay the efficiency-of MMPs inhibitors with high specificity: Especially, the
AuNPs-based fluorescence platform could apply in cellular peptidase activity analysis
through bio-image (confocal) that revealed a promising potential to utilize in in vivo peptidase

detection.

On the other hand, the AuNPs-based delivery platform was fabricated due to the
biocomplementary and various surface modifications of AuNPs through special molecules
with their functional groups: Based on the concept, the AuNPs were conjugated with- human
growth hormone protein (hGH) used to target the hGH receptor of HepG2 cells, and Raman
reporter (malachite green isothiocyanate; MGITC) as tags. After incubating the
AuNPs-complexes with HepG?2 cells, the AuNPs specifically targeted to the cells and could
be traced in cells by surface-enhanced Raman scattering through Raman confocal. In addition,
AuNPs were also used as drug delivery carrier by modifying AuNPs with hGH and anticancer
drug, doxorubicin. Using AuNPs/hGH-doxorubicin could bind HepG2 cells precisely and
inhibit the growth of cancer cells at the same time. This result indicates that the

multifunctional AuNPs improved the effective of the medicine in vitro according to selective

vi



targeting and treating drug to the objective in once.

Keywords: Gold nanoparticles, Optical biosensing platform, Matrix metalloproteinase,

Fluorescence, Surface modification
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