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Nanodiamond for Biomedicine
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Introduction WHFEDE =

e Diamond is a form of carbon materials

Nanodiamond is diamond with a size below 100 nanometers
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Different form of carbon materials Nanometer scale
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Chemical structure
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Graphite Diamond

Superior hardness, fluorescence
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Chemical stability of core,
tallorable surface chemistry
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Nanometer Size, non-toxicity
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Easy to aggregate
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Poor dispersibility In water
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Protein corona formation
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Non-selectivity to malignant tumor cells
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Diamond mineral

Nanodiamond image

* Data from sustainable nano

Macrophage
(An important defender
of our body )

Diamond & nanodiamond

transmission electron
microscope image

Nitrogen-vacancy center makes Nano size allows particle to
nanodiamond fluoresce

accumulate in tumor tissue

Adv. Therap. 2020, 2000203

Protein corona: proteins that spontaneously adsorb on
the surface of nanodiamond once it in contact with blood

Proteins in blood
adsorb on
nanoparticle

Macrophage “finds” and
“eats” protein corona-
nanoparticle complex




Our research ¥4 OWHE

e Synthesis route (& 5%) e (Good dispersibility in saline and no aggregation
after PG coating (PG —7 1 > 7IC & V) £IEBIEK
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HO OH %
HOOC COOH ‘GH_ >
HO OH (1) bath sonication, 2 h
COOH (2) 140 °C, 20 h
Nanodiamond Nanodiamond with polyglycerol coating
(N D) (N D = P G) e 5

transmission eIectron mlcroscope |mage

PG coating prevents protein corona formation and clearance by macrophage
(PG a—F 4> 7dgy/a0+0ERE~ A7 7—VIC&k3 7075 X%BFIELET)

We incubated ND (bare), ND 16

with polyethylene glycol coating £ &8 & #

(PEG-l), and ND with different £ ¢

amount PG coating (PG: low, £ 4l

medium, high) with 10% fetal =

bovine serum (FBS) or 55% & 2 I !

human plasma (HP). Then we 0 M= == | S —

separated and quantified the E & L | h | y | | | G :,

protein amount on each NDs. =0 /IlFBS = We mcubated human macrophage cell Wlth ND and ND-PG and then used transmission
% 55 % HP

electron microscope to observe cells.

 The lock and key to cancer cells (D AMAEDIE & 5
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Arginine-Glycine-Aspartic acid The specific binding between a 3, integrin and RGD Nanodiamond Is armed Vl‘i'th n*gggale cloak (PG) and
(RGD) tripeptide motif allows particle enter cancer cell cancer key (RGD) s
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Question: Is “less” or “more” more efficient? (&[5 Z W ADIERR. DI WAEDNERR ?)

Relationships between RGD amount, protein corona, and
possibility of binding with cancer cell

e
Possibility of binding

Which one would be better?
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5 o with cancer cell %PG
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Protein corona
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e Preliminary results --- “Less” is more efficient (FigsfUiER DIV HENERAY)
We synthesized ND-PG-RGD with different RGD amount (-I: low, -m: medium, -h, high) and incubated with two kinds of tumor cells
Optical microscope images Fluorescence microscope images
ND-PG-RGD- ND-PG-RGD-m ND-PG- RGD h UB7MG cell (a3 +) MCF-7 cell (a5 -)
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