
CHAPTER I
INTRODUCTION

C urcum in is w idely used in pharm aceutical, food and cosm etics. Several 
studies found that curcum in exhibited the im m ense b io logical properties such as 
antioxidant properties, anti-inflam m atory effect, anti-cancer and effective in 
preventing A lzheim er's disease [1-3]. In  v itro  studies, curcum in w as reported  a 
toxicity to various cancer cells including D U 145 prostate  carcinom a, A 549 lung 
carcinom a and H T29 colon carcinom a [4,5], H ow ever, in v ivo  studies show ed that 
curcum in was inactive in clinical trials due to its instability  and insolubility  in w ater 
and phosphate buffered  saline (PBS) [6 ], H ence m any research  groups have paid 
attention to im prove the solubility and stability  o f  curcum in by conjugated polym er, 
chitosan or nanoparticles [7-9],

N anoparticles w ere applied in m any disciplines, particularly  in m edical o r 
b io logical system s as drug delivery into the target cells. Self-assem bly  o f
supram olecular structures prepared by  using transition m etal ions and synthetic 
ligands has been trem endous grow th in the case o f  increasing the encapsulated ability  
o f  target m olecules and nanoscale m aterials in supram olecular netw orks. The ability 
o f  encapsulated m olecules o f  nanom aterials could im prove their functions for 
technologically  im portant applications [10-14],

It is w ell-know n that m acro m olecule, nanoparticles and colloid drug  carrier 
w ith  1 0 -2 0 0  nm  can pass through leaky tum or b lood vassels by  enhancing 
perm eability  and re ten tion  effect (EPR) [15-17], Therefore, this m ethod w ould be able 
to im prove the selectiv ity  o f  drug to the  target tum or cells.

The research  o f  N ishiyabu and co-w orkers [19] utilized the nanoparticles o f  
adaptive supram olecular netw orks self-assem bly  in H EPES buffer so lu tion  pH  7.4 
from  nucleotides and lanthanide ions for increasing the intensity o f  fluorescent dyes 
and for applying to biom edical m aterials. T he report show ed that the gadolin ium  ion 
could attach on phosphate  unit and N 7 based 5 ’-A M P. M oreover, the b inding o f  dyes 
referred to the coordination  o f  their carboxyl and hydroxyl groups to G d3+ ions. 
Likewise, K ulchat et al [20] also used those coordination  nanoparticles to stabilize the
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boronic acid / fluorescein sensors for detection  o f  cyanide ions in H EPES buffer 
solution.

In this research, our attem pts w ere  to im prove the stab ility  o f  curcum in 
derivatives by  novel self-assem bled coordination nanoparticles from  gadolin ium  ion 
(G d3+) and surfactants to stabilize curcum in in buffer solution pH 7.4 for drug 
delivery tasks into cancer cells [21]. This m ethod show ed an easier and inexpensive 
preparation.

In this study, G adolinium  ion w as selected  as com ponents because it w as 
biocom patib le  and show ed a large coord ination  num bers and high coordination 
flexibility  [19]. T heir properties w ere suitable for m aking netw orks that flexibly adapt 
the size and shape o f  guest materials. M oreover the G adolin ium  ion w as one o f  the 
non-fluorescence lanthanide ions, w hich led to undisturb the intensity  o f  fluorescence 
interested dye m olecule [22], The SDS surfactan t w as selected as partners because 
they w idely used for preparing the em ulsion, m icroem ulsion and A g nanoparticles 
[23-25], Furtherm ore, the SDS had been reported  about the epiderm al cell 
pro liferation  study. The SDS concentration o f  approxim ated 0.2%  did not affect to the 
h istom orphology  [26]. Last o f  all, the  H EPES buffer solution w as selected in 
particular preparation  because it w as a green chem ical substance, w hich  w idespread 
used in chem istry  laboratory and tissue culture [27,28], Incidentally , H EPES w ere 
used as bo th  reducing gold ions (AuCLf) and shape-direction agent for synthesis o f  
the gold nanopartlicle via a n itrogen-centered  free radical in the p iperazine ring o f  
H EPES buffer [21, 29], It was also used as the solution for synthesis o f  the lanthanide 
nanopartlicle. M oreover, another report show ed the surfactant ability  o f  H EPES to 
bind copper (II) w hen concentration o f  H E PE S is > 10 m M  [30],

1.1 Research objectives
1. To synthesize and characterize the novel self-assem bled coordination  

nanoparticles from surfactants and gadolin ium  ion to stabilize curcum in 
derivatives in buffered solution.

2. To study cytotoxicity o f  curcum in derivatives encapsulated  in 
nanopariticles.
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1.2 Scope of this research
In this research, the novel self-assem bled coordination  nanoparticles from  

surfactants and gadolin ium  ion (G d3+) to  stabilize curcum in derivatives in buffered 
solu tion  w ere prepared in facile and inexpensive m ethod. First o f  all, various 
surfactants and various buffers solution w ere  exam ined for the optim ized condition o f  
preparation  o f  coordination  nanoparticles by  using various techniques including TEM , 
SEM , DLS, FT-IR , U V -V is, X A N ES, IC P-A SE and X R D . Then, the GdSH CNPs 
(the coordination nanoparticles prepared from  gadolin ium  and SDS in H EPES buffer 
solution) w ere excellent candidate to increase the  stability  o f  curcum in derivatives, 
w hich w ere m onitored  by fluorescence spectroscopy. Then, the cytotoxicity  and 
cellu lar uptake to the cancer cells by the  curcum in derivatives encapsulated in CNPs 
w ere  studied by  using the M TT assay and confocal fluorescence m icroscopy.

1.3 Benefits of this research
W e expect to obtain the sim ply novel self-assem bled coordination 

nanoparticles, w hich could increase th e  stability o f  curcum in derivatives in buffered 
solution and  g ive a h igh  p o te n tia l for b io log ical and  m ed ic in a l ta sk s  in th e  fu tu re .
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