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The Allotropic Forms of Carbon

Fullerene Carbon nanotube
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Different Types of Carbon Nanotubes

Single-walled carbon nanotube (SWNT) presents only one graphene layer

» Multi-walled carbon nanotube (MWNT) presents several graphitic concentric
layers
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Characteristics of Carbon Nanotubes
(from cars to medicine, nanotubes may be miracle material)

ELECTRICAL CONDUCTIVITY
THERMAL CONDUCTIVITY

LUMINESCENCE
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SELF-RECOVERY
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The Right Size of Nano-objects

Nanoscale devices are of the same scale of biologically important molecules
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Functionalization of Carbon Nanotubes via Cycloaddition
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Can Functionalized Carbon
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Carbon Nanotubes in Medicine

Only a few types of CNTs used in medical applications

Pristine CNT
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Type of Carbon Nanotube

Carbon Nanotubes in Medicine

Biomedical
Application

Therapeutic/Imaging Preclinical Model

Agent

Cancer imaging
(systemic)

Radionuclide (Cu-64)

solid tumor model

Cancer treatment
(systemic)

Cancer imaging
(systemic)

Cancer Treatment
(localised)

Paclitaxel

Intrinsic Raman
& Ultrasound signal

Hyperthermia by
Radiofrequency
Activation

solid tumor model

solid tumor model

solid tumor model

Vaccination

Vaccination

FMDV-derived Peptides

(AMA-1) Peptide

normal mice

rodent malaria

Imaging
(systemic)

Radionuclide
(In-111 and Y-86)

normal mice

Cancer treatment
(systemic)

Cancer treatment
(localised)

Monocloncal Antibody

(Rituximab)

Gene silencing
(siRNA)

bone marrow
tumor model

solid tumor model

Imaging
(systemic)

Cancer treatment

i = | (localised)

Tumor
Vaccination

Radionuclide
(I-121, C-14)

Gene silencing
(siRNA)

Tumor-lysate
Proteins

normal mice

solid tumor model

solid tumor model

Cancer treatment
(systemic)

Cisplatin

solid tumor model

Preclinical animal models only

Oncology is the prime
Indication when CNTs are
used in medicine

Proof-of-principle systemic
targeting of CNTs (both
coated and functionalised)
using peptides (RGD) and
antibodies shown

Only a single recent study
reported therapeutic efficacy
to prolong survival of tumor-
bearing animals

Disease models in
Immunology and neurology at
the proof-of-principle




Carbon Nanotubes for Silencing-based Cancer Therapy
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Tumor Growth and Survival after Intratumoral Administration

of CNT:sIRNA and Liposome:siRNA Complexes

Liposome:siRMA treated groups CMT:siRMA treated groups
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Conclusion and Perspectives

Which are the expectations in the development of
carbon nanotubes in the biomedical field?

Biocompatibility/Biofunctionality
Reduced toxicity
Lack of immunogenicity

Possibility to simultaneously exploit the uptake an d the electric
properties
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