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Medical imaging refers to the techniques and

processes used to create images of the human body

(or parts thereof) for clinical purposes (medical

procedures seeking to reveal, diagnose or examine

disease) or medical science (including the study of

normal anatomy and function).

What is medical Imaging ?



Electromagnetic Spectrum
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Examples of Medical Images and Devices
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Examples of Medical Images and Devices
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Medical Imaging in the World
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The use of Contrast Agents in Medical Imaging



The Contrast Agents market
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Current Contrast Agents: some examples



Contrast Agents usage: some examples



Contrast Agents usage: some examples
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Medical Imaging Research vs. Medical Needs

Strong focus on improvement of
Patient Management



Medical Imaging and Molecular Imaging



What is Molecular Imaging?
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Molecular imaging approaches

Intracellular
Accumulation

Molecular targeting

Enzimatic activity Metabolic activity
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Microtechnology and Ultrasound Imaging
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SonoVue™ kit
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•Bubble oscillates nonlinearly (higher harmonics) at slightly
higher acoustic pressures.

=> basis for contrast agent specific detection techniques!

•Bubble oscillates linearly at extremely low acoustic pressures.

Bubble destruction may be used for local perfusion quantification, by
monitoring replenishment.
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At high acoustic pressure, contrast agent microbubbles can be destroyed.

bubble in rest

expansion

compression

destruction

fragments

disappearance
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Acoustic properties of soft-shell agents
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Atherosclerotic plaques (CEUS )
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Detection of vunerable plaques of carotid
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New microparticles platforms for Ultrasound
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New microparticles platforms for Ultrasound

1 BJH7IEKD: �=K?: ;: fZda_Ta^ke[e

L[eegW b^Se_[`aYW`

SUf[hSfad ?J� ?I� 7� I;H?D;�

FHEJ;7I;�J>7J�97J7BOP;I�

J>;� 9EDL;HI?ED� E<�

b^Se_[`aYW` JE�

FB7IC ?D�� J>;� C 7@EH�

;DPOC ;�H;IFEDI?8B;�<EH�

9BEJ�8H;7A: EMD



MR sagittal image of human head

Magnetic Resonance Imaging (MRI)

Non-invasive and safe technique

Great spatial resolution (mm scale)

Outstanding diagnostic capability
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Iron oxide

nanoparticles

Polychelating

systems
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Alternative platforms for MRI CA Design



Superparamagnetic Particles for MRI
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Iron Oxides particles for MRI



Iron Oxides particles for MRI
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Iron Oxides particles for MRI: some examples



Pre-contrast Post-contrast

Detection mechanism
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Iron Oxides particles for MRI: some examples



KEG

E[baea_W

F[UW^^We

&

07H=;J�B?=7D:

9_bZ[bZ[^[U
@V(Ua_b^Wj

7

GS`aefdgUfgdWV
@V(Ua`fS[`[`Y

USdd[Wd

Self-assemlbled nanoparticles for MRI

HfZWd `S`aefdgUfgdWV b^SfXad_e KD: ;H�9KHH;DJWhS^gSf[a`



+ ;M�* . &�9EDJH7IJ�7=;DJI�FB7J<EHC I�97D�8;�: ;I?=D;: �KI?D=�/EB?: �

) ?F?: �+ 7DEF7HJ?9B;I

Solid Matrix:
Ld[Y^kUWd[VWe

IZaebZa^[b[Ve

#7JJO�� 9?: I

Imaging probeImaging probe

N

NN

N
O

-OOC

-OOC COO-

N
C18H37

C18H37

@V.&

?;�! /-"�-"$ �� � � � 	

07H=;J?D=�
E[YS`V

KfWS^fZ

9YW`f

?;�. $ !

Self-assembled nanoparticles: paramagnetic SLN



p

d

r c
T T

-.
,

*+
)# " (1

1 1

1 1

,*L� : ��"C FJO�/) + 	 � � � � �I(,

d, �/) + �W $ : �&&&	�	 � � � � �C * �� �e(,

� � �* % P�

� � Z ��M7J;H

B`
fW

`
e[

fk
$]

Ub
e%

$_N%

(35.5 mV

Size distribution

B`
fW

`
e[

fk
$"

%

=[S_WfWd $̀ _%

53 nm

Zeta potential

Self-assemlbled nanoparticles: paramagnetic SLN



" 65=<A"&

, L7H?7D�97H9?DEC 7�8;7H?D=�� 7B8� �DK�DK�C EKI;�

� � �C ?BB?ED�9;BBI��IK89KJ7D;EKIBO�?D@;9J;: �?D�J>;

X^S`]

� " � � ��# ! ���# � �� �
 � 	 ���� �� �2 7���  %�� �� � �*2 ��� � '�� ��
75(80(1�6,74198043�03�51(3,�� �
 � � �"N

� �M;;AISXfWd5

Tumor

Kidneys

30 min postPR E

Tumor targeting: Animal model



* EKI;�7� � ��

J?C ;�9EKHI;�����

ID7FI>EJI�7<J;H

#EB7J;�BE7: ;: ��F	+ -I

[`\WUf[a`

Pre

4 h post

30 min post

24 h post

Tumor targeting: example of Folate-(p)SLNs results



* p-value < 0.001

* p-value < 0.001

Tumor targeting: complete study results

(p)NPs 0.05 mmol/kg

Folate-(p)NPs 0.05 mmol/kg



Conclusions

SensitivitySensitivity

SafetySafety
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Thank you for your attention

Rembrandt – Lezione di anatomia del professor Nicola Tulp - 1632


