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Nanoparticles: The Properties (cont.) ||l
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Fluorescense of CdS colloids coated
with variable amount of HgS,
increasing from left to right.



Nanoparticles: Magnetism

= Includes _ .
= Elements (C, Si, Ge, Sb, Bi, Fe, -
Co, Ni, Cu, Ag, Au, Pt, Pd, etc.)
= Some alloys
= Metal oxides (Fe,O,, Fe;0,,
CoFe,0,)

= Metal chalconides (CdS, CdTe) -
semiconductor guantum dots

= Metal pnictides (GaAs, InP) -
semiconductor guantum dots

= These lead to
= Ferromagnetics
= Superparamagnetics
= Ferrofluids
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MRI Contrasting Agents [

= MRI contrasting agents

= work by altering the relaxation rates of water protons that are trying to
realign

= Used under
= Magnetic field and
= radiofrequency (RF) pulses

= 2 types

=T1
= Longitudinal relaxation
= ‘positive contrast’

= T2
= Transverse relaxation
= ‘negative contrast’ (aka dark spots)

= Currently the gadolinium agents are used
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MRI image with T1
where protons in-
phase shows a
hyperintense mass in
the liver.

T1-weighted image with
Gadolinium treatment
reveals a hyperenhancing
mass.

MRI image where
the mass drops out
with T1 agent and
protons out-of-phase
and indicates fat

content
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Further T1-weighted image
with Gadolinium treatment
reveals a subtle slightly
hyperenhancing mass.

T2-weighted image
with fat
suppression reveals
that the mass has
subtle hyperintensity.
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Final T1-weighted image with
Gadolinium treatment
shows that the mass has
washed out but now
demonstrates a thin capsule.






Fe;O, Nanoparticle: Synthesis ||l

Synthesis of Superparamagnetic Iron Oxide Nanoparticle
[Fe(HDEG),] + 2[Fe(HDEG)2CI] + 2H20 + 20H" — Fe30,4 + 5H,DEG + 2CI

Oxygenation of Superparamagnetic Iron Oxide Nanoparticle
4Fe;04(H,DEG) + O, ——4Fe304(HDEG) + 2H,0



Synthesis of Fe,O, Galactarate
Nanoparticle
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Fe304+DEG 5.827
Fe304+DEG+ox 9.452

Fe304+DEG+ox+
Mu+250mmL AGE

Fe304+DEG+ox+
Mu+500mmL AGE

8.401

16.35

Fe304+DEG+Mu+
750mmL AGE

Fe304+DEG+ox+
Mu+1mL AGE

11.57

8.533

Fe304+DEG+ox+ S
Mu+1mL AGE 234.3 3000 2500 . 200(!))e , 1500 1000
(final)




Sampile ID:
Sample Weight 17.788mg
Comment:
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1) Heat from 50.00°C to 500.00°C at 20.00*Cimin 2] Heat from 500.00°C to 805.00°C at 40.00°Cimin = 5 :




Modified Synthesis of Fe;O,
Galactarate Nanoparticle
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___Reaction __| Size (nm) _

Fe304+DEG 5.827
Fe304+DEG+ox 9.452

Fe304+DEG+ox+
Mu+300mmLAGE

9.798

Fe304+DEG+ox+

Mu+600mmLAGE /608

Fe304+DEG+Mu+
900mmLAGE

Fe304+DEG+ox+
Mu+1200mmLAGE

Fe304+DEG+ox+
Mu+1200mmLAGE  6.172 1
(f inal ) 4000 3500 3000 2500 2000 1500
Wavenumber, cm™

Transmittance, %

8.272

13.42




— Filename: C:\Program Fies\Pyr._\Fe204 mu + AGE stad
WProgram Files\Pyris\Dat...\Fe304 mu.stad Operator ID: Nadimir
Sample 1D: Fe304 mu + AGE
Fell4 mu 5 @igh BOT
Sample Weight 17.788 mg Sample Weignt: 18,607 mg
Comment

PerkinElmer Thermal Analysis PerkinElmer Thermal Analysis
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1) Heat from 50.00°C to 500.00°C at 20.00°Cimin ] Heat from 500.00°C to 095.00°C at 40.00°Cimin 1] Hieat from 50.00°C o 500.00°C =t 20.00°Cimin 2] Heat from 500.00°C to 005 00°C at 40.00°Cimin




Synthesis of Fe,O, Tartarate
Nanoparticle




Tartaric
—— AllyTartaric
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C: Files\PyrigiD.. \Fe204 tart.stad C: Fies\P_. \Fe304 tart allyl stad
Viadimir : Viadimir
Fe304 tartrate before LDA and allylBr : Fe304 tarfrate + LDA + allylBr

Sample Weight 2.125 mg Sample Weight 14.740 mg

Comment: Comment:

PerkinElmer Thermal Analysis PerkinElmer Thermal Analysis
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1] Heat from 50.00°C to 500.00°C at 20.00°C/min ] X 1 .00°C/mi 1] Heat from 50.00°C to 500.00°C at 20.00°C/min




2) Biotinilated
target DNA

»

1) Immobilized
probe DNA

3) Biotinilated 4) Magnetic labels
target DNA  bind to biotinilated
hybridizes with targets
probe DNA
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5) MR sensor
detects fringe field
from magnetic bead






Future Work

= Basic media decomposition for further analysis

= Repeat the Galactarate reaction under optomized conditions
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