
CHAPTER V
CONCLUSION

5.1 Conclusion
To study the anti-cancer effic iency o f  curcum in derivetives, we have 

investigated the synthesis, stab ility  and anti-cancer e ffic iency o f  curcumin derivatives 

including Cur, CurBFî, CurBFîOTs and CurBF2(OTs)2. From the U V -V is  and 

fluorescence data, a ll compounds in 0.1 M  FIEPES buffe r solution pH  7.4 showed a 

rapid decrease o f  the fluorescence intensity due to its instab ility  and inso lub ility  in 

water. Hence, we have demonstrated an easily spontaneous form ation o f  nanoparticles 

o f  adaptive self-assembled supramolecular networks from  surfactants and lanthanide 

ions to im prove not on ly  the stab ility  but also the fluorescence intensity o f  curcum in 

derivatives fo r used in the further b io logical tasks.

In the studies o f  various buffers including HEPES, MOPS, Tris and phosphate 

and various surfactants including SDS, CTAB and Triton X-100 effects, the morphology 

and structural properties o f  the nanoparticles were investigated by SEM, TE M  and DLS 

techniques. They were found that the formation o f  coordination nanoparticles from Gd3+, 

SDS and HEPES, namely, GdSH CNPs showed excellently uniform  spherical 

nanoparticles w ith  the particles size o f  140.65 nnr and a possibly suitable candidate for 

biological tasks. From FT-IR, XAS and X R D  techniques, they confirmed the formation o f 

adaptive self-assembled coordination nanoparticles by the interaction o f  Gd3+ and 

oxygen atom on -SO 3" group based HEPES buffe r and SDS. The linear com bination 

fittin g  o f  X A N E S  spectra o f  Gd3+ in GdSH CNPs is consistent w ith  Gd3+ in  

Gd2(S 0 4)3 w ith  90.7 % sim ilarity. Interestingly, the ICP-AES results showed the 

stoichiometry o f  the precipitated GdSDS in water o f  3:1 (SDS:Gd3+), w hile  that o f  

GdSH CNPs in HEPES buffer is 2.68:1 (SDS:Gd3+). These results suggested that the 

HEPES buffer could insert between SDS by hydrophobicity and also employed the 

sulfate anion based HEPES to form  the electrostatic interaction w ith  Gd3+. 

Interestingly, we hypothesized that the hydroxyl group could form  hydroph ilic ity  w ith  

water inducing the reverse-microemulsion structure dissolved in water.

A fte r the encapsulation o f  Cur, the particle size o f  GdSH-Cur CNPs was 

increased to 157.57 nm, w h ich  was a good candidate fo r delivery tasks o f  drug to
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target cancer cells v ia  the enhancing perm eability and retention effect (EPR) as shown 

in Scheme 5.1. FT-IR , U V -V is  and fluorescence studies demonstrated that the GdSH 
CNPs can encapsulate the curcumin derivatives in nano-matrix, as w e ll as, they 

enable to enhance the fluorescence intensity and stab ility  o f  curcum in derivatives.

Scheme 5.1 Design and preparation o f  GdSH-Cur CNPs containing Gd3+, SDS, 

HEPES and curcumin and proposed delivery mechanism to cancer cells via the EPR 

effect then, drug m ight be released by a destroyed interaction o f  CNPs at low  pH

As compared to the corresponding cyto tox ic ity  assay studies o f  free Cur in 

D M S O  and HEPES buffe r solution w ith  IC50 values o f  10 pg /m L  and nontoxic, 

respectively, the GdSH CNPs can enhance in vitro  anti-cancer a c tiv ity  o f  curcum in to 

SW620 colon cancer cells w ith  IC50 values o f  8.0 Pg/mL in term  o f  cucum in- 

equivalent dose. A dd itiona lly , GdSH-CurBF2 CNPs exhibited higher to x ic ity  to 

SW620 ( IC 50-eq = 0.66 pg/m L) than free CurBF2 ( IC 5o-eq = 0.88 Pg/m L). In  addition, 

as the results o f  the confocal fluorescence images, the curcumin im m obilized in 

GdSH CNPs could im m ediately pass through the cancer cells and enhanced the 

fluorescence brightness. In  these approaches, our novel nanoparticles w ould  be 

beneficial to further development o f  stab ility  o f  curcumin fo r b io logical tasks.
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5.2 Suggestions for future works

Future works w ill focus on:

i) pH dependent studies o f  % curcumin release from  CNPs fo r longer time

ii) cellular uptake studies o f  others curcumin derivatives w ith  and w ithout 

CNPs
i i i)  apoptosis assay studies o f  curcumin derivatives incorporated in CNPs by

flo w  cytometry.
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