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be achieved by comjugation CNTs with either a cancer vaccine or a therapeutic antibody. Some
authors have validated the use of CNTs as vaccine delivery tools. Yang’s group observed that the
comjugate of MWCNTs and tumor lysate protein (fumor cell vaccine) can considerably and
specifically enhance the efficacy of antitumor immunotherapy in a mouse model bearing the H22
liver tumor [22].

4.3. Local Antitumor Hyperthermia Therapy: The hyperthermia therapy using CNTs has been
recently suggested as an efficient strategy for the cancer treatments. SWCNTs exhibit strong
absorbance in the near-infrared region (NIR; 700-1100 nm). These nano-materials are considered
as potent candidates for hyperthermia therapy since they generate significant amounts of heat upon
excitation with NIR light [23]. The photo-thermal effect can induce the local thermal ablation of
tumor cells by excessive heating of SWCNTs shackled in tumor cells such as pancreatic cancer.
Some progress in the technique has been achieved in recent years, and it has shown feasibility in
clinical application.

4.4. Gene Delivery Systems: In a gene therapy treatment technique, the genetic materials (DNA or
RNA) are delivered as pharmacentical agents to help target cells to recover missing or defective
genes and generate their own therapeutic proteins with minimal toxicity to cure a disease. This
technology is a promising treatment option especially in cancer and is expected to be an alternative
method to traditional chemotherapy. Functionalized-CNTs (f-CNTs) seem to be very smitable for
gene therapy because they are easily able to cross cell membranes and deliver genes into cells. In
many reports, DNA and RNA have been covalently and non-covalently attached to f-CNTs. It has
been found that not only DNA molecules can be linked to the tips and walls of f~CNTs, but also can
be encapsulated inside the structure. Release of DNA molecules from CNTs-based delivery systems
using thermal properties of CNTs has been mvestigated and 1t has been found that DNAs can be
released from f~-CNTs transporters to the nucleus after the laser pulses [24-26].

5. Cellular Internalization of CNTs
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Chapter 3

School - School

1 couldn’t stand it seeing him so distressed. It was a last resort

but I had to take him out of school and educate him at -

home...it's exhausting. I couldn't stand it seeing him so distressed. It was a last resort
Parent of 12-year-old autistic boy : but I had to take him out of school and educate him at

She was known as a loner, a drifter; continuously bullied and home...it's exhausting

ostracised at school. Parent of 12-year-old autistic bay
Parent of 16-year-old autisic girl
She was known as a loner, a drifter; continuously bullied and

Many people consider their school-days as one of the happiest timesin their lives ottt disetingl.

4 time when there were no pressures and stresses, a time to learn new things and
have new experiences, and maybe to make life-long friendships. Unfortunately this

is not everyone's experience of school, and for young people with autism many will

Parent of 16-year-old autistic girl

find it a challenging and upsetting experience, which will affect them long into
adulthood.

Autism is no longer a rare condition teachers may come across once every few
years. An average mainstream primary school i statistically likely to have five tosix
autistic children, and the average secondary school eight to ten, based on a preva-
lence rate of 1 per cent (Baird eral. 2006). In actuality, this may be a conservative
figure. A report carried out by the National Autistic Society in 2000 (Barnard, Prior
and Potter 2000) reported that the teachers surveyed felt that 1 in 86 children they
taught had special needs related to an ASD. The impli of such figures cannot

be under-estimated. They indicate that attention needs to be focused on how to
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