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Precision medicine and nanomedicine: two essential and interdependent elements in precision therapy

ZHANG Fu-lei, LI Wei*®
International Joint Cancer Institute, Second Military Medical University, Shanghai 200433, China

[Abstract] Precision medicine has shown a new hope for cancer treatment because it can provide clear individual
disease causes, precision therapeutic targets and accurate classification based on the genome sequencing, bioinformatics,
and large database. However, the effective precision therapy should also include how to deliver and release drugs

with controlled dosage at the precision therapeutic targets. A challenge in clinical anti-tumor precision therapy is how to
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achieve precision delivery and regulate the dosage of screened drugs, including how to overcome the biological barrier,
how to safely deliver the drugs to nidus, how to enhance intratumoral accumulation of drugs, how to promote
endocytosis of target cells, and how to accurately deliver drugs to intracellular therapeutic targets. Nanomedicine can
effectively solve the problems as mentioned above. Through fine design and nanocarrier tailoring, nano-products will
accurately and efficiently deliver the screened drug molecules to target organs, target tissues, target cells or intracellular
target organelles, and precisely release the drug to a desirable dosage under the stimulation of lesions. The combination
of precision medicine and nanomedicine can efficiently achieve precision therapy: from the tumor molecular classification,
drug screening, drug precision delivery, controlled drug release to the treatment. Consequently, precision medicine
mainly refers to accurate diagnosis and accurate screening of drug targets, which is the so called “advance troops and

scouts” of precision treatment of cancer. Nanomedicine mainly focuss on the accurate delivery and controlled release of

drugs to the therapeutic target, which can be called

“accurate strategic bombing”.

Both precision medicine and

nanomedicine are essential and interdependent elements in precision therapy.
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Fig 1 Sketch of precision anti-tumor therapy based on nanomedicine

En: Endosome; Au: Autophagosome; Ly: Lysosome; Mi: Mitochondrion; 3-MA: 3-Methyladenine; CQ: Chloroquine; 5-FU. 5- Fluorouracil;

DOX: Doxorubicin
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ADCC: Antibody-dependent cell-mediated cytotoxicity;

el

Antigen of tumor - . %

2070,
© | ©  Tecell activation

T cell
e NK cell
= APC

©  Tumor cell

B2 MARERGREFERTHINEBEELATEE

Fig 2 Potential application of nanoimmunotherapy in precision therapy

NK cell:

Natural killer cell;

APC:. Antigen presenting cell; MHC:. Major

histocompatibility complex; TCR: T cell receptor; PD-L1: Programmed cell death 1 ligand; EPR: Enhanced permeability and retention
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