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Introduction

Cancer is considered a major public health problem, and is a leading cause of

death, both in developed or developing countries.

Although tremendous efforts have been made to fight against cancer, millions of

people die from cancer every year, and the mortality rate is increasing year by year.



Conventional cancer treatment strategies

1 Surgery

2 Chemotherapy

3 Radiotherapy



Introduction 

In recent years, scientists have been working on effective strategies of anticancer drug 

delivery. 

Various systems for the delivery of therapeutic agents including micro/nanoparticles

and liposomes have been designed and widely evaluated both in animal models and 

clinical trials ، as they have the potential to enhance the therapeutic efficacy by reducing 

toxic side effects, prolonging circulation time and improving tumor specificity.



Applications of bacteria as therapeutics, bioimaging and diagnostic agents for treating cancer.



Bacterial-mediated anticancer drug delivery

Since in the late 19th century, bacteria and bacteria-derived spores have been used as

antitumor agents to delivery various therapeutic agents, such as toxic proteins and

small molecular-weight drugs, into tumors, as the scientists discovered that bacteria

were able to disperse into tumor tissues and inhibit their growth.

Salmonella spp.,Clostridium spp., Escherichia coli and Listeria spp. havebeen attenuated

by deleting their key virulence factor gene



Delivery of anticancer drugs mediated by bacteria



Bacterial-mediated anticancer drug delivery

1 Chemo-therapeutic drugs

2 Radio-therapeutic drugs

3 Photothermal-therapeutic drugs

Immuno-therapeutic drugs4



Chemo-therapeutic drugs

As a first-line therapy for cancer patients, chemotherapy has been widely performed 

to treat various cancers in the past few decade.

A broad spectrum of effective anticancer chemo-therapeutic agents has been 

approved by the US FDA, including camptothecin, doxorubicin, colchicine, paclitaxel, 

cisplatin, and carboplatin.



Bacteria-mediated delivery of chemo-therapeutic drugs



Radio-therapeutic drugs

Radiotherapy, first used to treat cancer over a century ago, is an effective physical 

strategy using high-energy rays to cure many different cancer.

Moreover, radiotherapy is able to modulate both the immunogenicity and 

adjuvanticity of tumors by triggering the release of pro-inflammatory (and anti-

inflammatory) mediators, increasing tumor infiltrating immune-stimulatory (and 

immune-inhibitory) cells and enhancing the expression of neoantigens.



Bacterial-mediated tumor-targeting delivery of radio-

therapeutics agents.



Photothermal-therapeutic drugs

With the development of bacterial mediated anticancer research, a number of works 

have focused on combination therapy, as the efficiency of a single treatment is often 

limited.

In addition to chemotherapy and radiotherapy, bacterial mediated photothermal-

therapy is another important and effective strategy for treating various types of 

cancer.



Bacteria-based tumor-targeting delivery of photothermal-

therapeutic agents



Immuno-therapeutic drugs

Cancer immunotherapy is a tumor treatment mode that stimulates or boosts the body's 

immune system, particularly, to enhance the antitumor immunity of the tumor 

microenvironment to inhibit and kill tumor cells.

Although numbers of recent studies have demonstrated that the combination of 

anticancer bacteria and immune checkpoint inhibitors significantly improves the 

efficacy of cancer elimination.



Bacteria-assisted tumor-targeting delivery of immuno-

therapeutic agents



Bacterial derivative-mediated anticancer drug delivery

MVs released from bacteria are double lipid layered nanoparticles at the size of 20–400 nm in diameter 

that are naturally secreted during bacterial growth through controlled membrane blebbing.

MVs play important roles in various bacterial biological processes, such as virulence, phage infection, 

horizontal gene transfer, cellular metabolites export and cell communication.



Bacteria-derived membrane vesicles as carriers the delivery of 

diagnosis, treatment, imaging and vaccine agents for cancer therapy



Delivery of anticancer drugs mediated by bacterial MVs.



Bacterial derivative-mediated anticancer drug delivery

1 Delivery of chemo-therapeutic drugs

2 Delivery of thermo-therapeutic drugs

3 Delivery of immuno-stimulatory agents



Delivery of chemo-therapeutic drugs

MVs-mediated delivery of chemo-therapeutic drugs that selectively targets tumor cells is a 

promising approach to enhance therapeutic efficacy and also reduce toxicity caused by 

systemic treatment.



Bacteria-derived MVs for the delivery of chemo-therapeutic drugs.



Delivery of thermo-therapeutic drugs

Similar to bacteria, bacterial derived nano-vesicles have been explored for

photothermal therapy, although there are fewer examples reported. For example,

bacterial MVs packed with melanin were used for optoacoustic imaging and

thermal therapy.



Delivery of thermo-therapeutic drugs mediated by bacteria-derived MVs.



Delivery of immuno-stimulatory agents

Bacterial MVs have also been exploited for immuno-stimulatory agent delivery to act 

as vaccines and therapeutic agents for cancer immunotherapy treatments.

As they are released from outer membrane of bacteria, MVs contain numbers of 

surface adjuvants with natural immunogenicity, including lipopolysaccharides, 

peptidoglycan and flagellin, which could be used to initiate strong immune reactions 

against antigens existed on MVs and make MVs ideal vaccines against their 

pathogens.



Bacteria-derived MVs for the delivery of immuno-stimulatory agents.



Conclusion 

In this article, we have briefly introduced the current progress in the development of bacteria 

and their outer membrane vesicles as drug carriers for cancer therapy. 

Bacteria and their derivatives have the natural characteristics of tumor targeting, easy 

modification with unlimited gene packaging capability, and immune response activation.

With these advantages, tumor-targeting bacteria and their MVs are consequently ideal for 

controlled release and targeted delivery of chemo-therapeutic, radio-therapeutic, 

photothermal-therapeutic, and immuno-therapeutic agents.
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