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Abstract

Tumor cells have developed t strategies and mechanisms to escape immune detection including downregulating anti-
gen presentation or imitating healthy tissue.

s paper introduces a theoretical approach in which carbon nanotubes (CNTs) are used to deliver viral antigens or live at-
tenuated viruses such as the yellow fever virus (YFV-17D) directly into tumor cells.

s technique will make cancer cells express foreign viral antigens on their surface, which will trigger a strong CD8+ T-cell
immune response, causing the immune system to recognize and kill cancer cells as if they were virally infected.

s concept could be extended to include other live attenuated viruses or synthetic antigens not just yellow fever but with

Unlike conventional chemotherapy, which n causes widespread damage to healthy tissue, this strategy seeks to induce
controlled, targeted cell death through immune system activation potentially resulting in fewer side s and greater thera-
peutic precision.
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Introduction

Most people think that cancer is a foreign disease
to the body, but the truth is the complete opposite, cancer is
actually a very common disease and recognizable by the im-
mune system, and by saying common it is in the rationale of
rapidly  abnormal  multiplying  cells,  however  using
techniques the cancer cells tricks the immune system mak-
ing  it  believe  that  the  issue  is  solved  and  that  is  when  tu-
mors appear.

One of the most e tricks cancer cells uses is
to  reduce  the  presentation  of  antigens  on  their  surface,
which prevents cytotoxic T-cells from recognizing them as a
threat.

Some  tumors  also  create  an  immunosuppressive
microenvironment  that  disables  immune  cells  before  they
can act.

Escaping the immune detection is  a major reason
why many cancers progress undetected, even in individuals
with healthy immune systems resulting in tumors.

To  overcome  this,  I  propose  a  method  that  redi-
rects  the  immune  system’s  powerful  antiviral  responses
against  tumors.  Live  attenuated  viruses,  such  as  the
YFV-17D strain used in the yellow fever vaccine, are known
to trigger strong and durable CD8+ T-cell responses.

Also,  the  release  of  tumor  antigens  following  im-
mune-mediated  killing  would  most  likely  initiate  a  se-
condary immune response against other c anti-
gens, potentially leading to systemic and lasting immunity.

Carbon nanotubes r a  promising delivery sys-
tem due to their  high surface area,  and ability  to penetrate
cells,  also  due  to  their  excellent  optical  property,  thermal
and  electronic  conductivity,  easy  functionalization  ability
and  high  drug  loading  capacity

So as a summary using carbon nanotubes to deliv-
er  lively  attenuated  virus  or  antigens  to  cancer  cells  which
then triggers cytotoxic CD8+ T-cells to kill the infected cells
as if they were virally infected leading to a more controlled

Methods

Carbon  nanotubes  (CNTs)  should  be c  for
tumor targeting like multiwalled carbon nanotubes (MWC-
NTs) and loaded with either viral antigens or attenuated vi-
ral particles.

n it will be administered systemically or locally
depending on the tumor itself.

r  administration,  CNTs  are  inserted  into  the
tumor  microenvironment  and  internalized  by  malignant
cells.

Once internalized, the viral antigens are anticipat-
ed to undergo proteasomal processing and be presented on
the tumor cell surface via the MHC class I pathway.

s presentation should make the cancer cells rec-
ognizable to CD8+ cytotoxic T lymphocytes as virally infect-
ed targets.

Following  immune-mediated  lysis  of  tumor  cells,
it  is  expected  to  release  tumor-associated  antigens,  which
may be taken up by local antigen-presenting cells,  facilitat-
ing  secondary  immune  activation  through  epitope  spread-
ing.

s method is designed to stimulate antiviral im-
mune  recognition  pathways  to  enhance  tumor  immuno-
genicity  and  promote  a  cytotoxic  T  cell–mediated  antitu-
mor response.

Challenges and Considerations

Antigen Presentation Impairment:  Tumor cells
n downregulate MHC-I. Combining this strategy with

Upregulating MHC-1 presentation could be  done
using cytokines or introducing FHIT gene to the cells which
is a gene responsible for encoding a protein that acts as a di-
adenoside triphosphate hydrolase which plays a major role
in  controlling  apoptosis  (controlled  automatic  cell  death)
and the loss of this gene leads to progression of many types
of cancer.
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Carbon Nanotube Biocompatibility:  While sur-
d CNTs show improved biocompatibility, their

long-term safety and potential toxicity require more evalua-
tion.

e  distinctive  structures  of  CNTs  increase  their
hydrophobicity in water and leave them with inherent cyto-
toxicity, , elevating hydrophilicity and reducing cy-
totoxicity  through  functionalizing  CNTs  with
chemical groups or biomolecules are of great e to
improve their safety and s for broad application
in cancer therapy, this could be done using two functionaliz-
ing methods (covalent, non-covalent)

Covalent n of CNTs such as oxidation
and carboxylation r a stable platform for drug delivery,
while  non-covalent  functionalization  through  Van  der
Waals interactions, π–π interactions, and hydrophobic inter-
actions  which  causes  minimal  damage  to  the  surface  of
CNT

Conclusion

I  propose  a  theoretical  cancer  immunotherapy

technique that uses carbon nanotubes to deliver live attenu-
ated viral  antigens directly into tumor cells. s  approach
aims  to  force  tumor  cells  to  display  foreign  peptides  on
MHC-I,  allowing  CD8+  T-cells  to  recognize  and  destroy
them as  if  they  were  infected,  and  by  making  the  immune
system itself  destroy the cancerous cells  this minimizes the
side s with a great portion compared to any chemother-
apy.

e yellow fever virus (YFV-17D strain) is identi-
d as a strong initial candidate due to its well-studied im-

munogenic e regarding the immune-response to its at-
tenuated  form  used  on  vaccines  as  upon  administration  it
generates a robust activation of cytotoxic CD8+ T-cells, but
the concept may be applicable to a broader class of viruses
that trigger cytotoxic T-cells or natural killer cells resulting
in cell s hypothesis introduces a way to overcome
immune tolerance and resistance in cancer,  potentially  en-
abling immunological targeting of tumors that would other-
wise remain hidden from immune surveillance.

If  proven  feasible,  it  could  complement  or  en-
hance  existing  immunotherapy  approaches.
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